=

‘and a pair of rubber gloves remove

“with that which they do 'not

+ service their own receivers, pro-
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The- « Dangers ” oF Radio

ITHIN the past two months two people have bgen
killed while making adjustiments to wireless
receivers, 1t followed as a natural corollary

that the daily press gave prominence to these two
incidents. We cﬁ; not think it was their intention to
frighten people, and the general public can take con-
solation from the thought that severa! million wireless
sets are in use in this country for several hours every
day and therefore the risk of accident is extremely small.
However, two people have been killed, and these tragedies

draw attention to the old adage that a little knowledge’

is a dangerous thing, éspecially when that little knowledge
is applied to what can be a dangerous thing.

. Now, a wireless set is in no sense more dangerous than
a mangle, a bicycle, a motor-car, a motor-bicycle, a
mincing machine, an electric clock or even a vacuum
cleaner. Certain precautions must be taken with every
piece of apparatus we use. Millions of men shave every
day with a razor, but we have not yet heard of'anyone
accidentally cutting his throat. So the daily newspapers.
applying the principle that man bites dog is news,
seizes upon these two isolated cases, makes scare
headlines of them, and succeeds in creating a mild panic
among a certain section®of the public. .

If you are uncertain of the subject it is unwise to tamper
with a mains receiver, especially receivers of the A.C./
D.C. type, where the chassis is often considerably above
1maihs potential and can provide a shock at a pressure
of 600 volts or so. Even when the set is switched off
quite a nasty shock can be obtained from the higher
capacity fixed condensers unless these are carefully dis-
charged by shorting the terminals with a screwdriver.

In certain circumstances it is

receivers,

18 months stolen and sold over 12 radio sets belonging
to customers. The police gave evidence that he had
sold 81 of his customners’ sets valued at £r,2¢8 1o0s.,
component parts valued at £197 19s., and other ]%op(‘rty
entrusted to #im for repair to the value of 198 1s.-5d.
When enquiries were made by customers or the police,
the man conceérned reboyght some of the sets so that he
could satisfy customers that he still had them in his
possession. His excuse was that he could not obtain
spare parts, and that the set had not been repaired.
Only 12 of the 81 sets were in working order when
recovered, as they had been stripped, and certain
¢xpensive components were lacking, For his pains he
is- now serving a sentence of-12 months-—one month
on each of the 12 charges.

Those who do not ungerstand radio and in these
circumstances are compelled to service their own
should at least study an eclementary
textbook -on radio and fault finding, such as those
published from the offices of this journal, and thus
ensure not only a satisfactory repair but. that such
repair is carried out without risk to themselves.

Electrical Industrie® Red Cross Appeal
THE donations to date have passed the £6,000 mark.
The following letter has recently been issued :
““The Electrical Industries Red Cross ~Fxecutive
Committee, after careful consideration; do not propose to
seek a succegsor to the late Lord Hirst as chairtman of the
combined appeal of the British. Electrical Industries,
believing that the chairman would have desired the
campaign to continue without interruption. ke
" ““In his appeal, dated January

necessary to have the set switched
on in order to locate a fault, and
in such cases insulatéd pliers, long
screwdrivers with insulated handies,
~ 'Phone :
all possibility of shock to the
person making the adjustment.
The newspaper reports may
possibly have the effect of deterring
a number. of people from tampering

understand, and this may- benefit
service engineers. During the war
the mumber of skilled service
engineers remaining in business is
extremely small, and membérs of
the public who have no. wish to

vided that they caun place the
receiver in tig-hands of a reliable
man, have .cen compelled to
undertake thef=swn repairs because

of letlers paleni.

Editorial and Advertisement Officer :
s Practical Wireless,”” Georga Newnes, Ltd.,
Tower House, Southampton Street, Strand,

w.ee Temple Bar 4363,

Telegrams ;: Newnes, Rand, London,
Registered at the G.P.0. for transmission by

Canadian Magazine Post.

The Editor twill be pleated to ronsider
articles of a proctical nalure sudlable Jor
publication in PrACTICAL WIRELEAS. Such
articlex shovld be wrilten on one side of the
paper only, and should contain the name iand
Whilst the Editor does
not hold himself responsible for manuseripls,
every effort will be made to return them if a
stamped and addiessed envelope™is enclosed.
All orrespordence imlended for the Edior
should be addressed - The Edilor, PRACTICAL
WIRKLESS, George Newnes. Iid., Tower House,
Bouthamplon. Sireet, Strand, W.0.2. 0

Owing to the rapid progress in the design of
twireless apparatus and to owr efforts to keep
our readers in touch with the lalest: develop=
ments, we give no warranly thal apparatii
deseribed in ouy ‘columns is not the subject

addrese of the sender.

Copyright in all ?Imwana. photographs and
articles published in PRACTIOAL WIRFLESS is

14th, 1943, Lord Hirst said : ‘ The
object for which these funds are
needed must commend itself to
all of us.”  * All of us.’
~ ““We must be frank : the appeal -
was addressed to 5,500 electrical
s and undertakings; 236 re-
sponded. 130 have presented
donations totalling £5,886. 100
. have signed the covenant fon
amounts aggregating £8,80r per
.annum.
'* So far so good—but only so far.
‘The comrnittee is convinced
that this great industry will do
vastly better. They ask most
earnestly—for immediate recon-
sideration in those cases where
. response to the first appeal was de-
ferred—forimmediate consideration,
‘' Both the Electrical Industrics
Committee and the Red Cross

5 +OT it specifically reserved throughout the countries i q i
of gse. et s .01y posmgn 'Of signatory to the Berne Convention and the Orgax.usat_xonl,“ ill be grateflﬂ for any
professiongic.servicing. ome, T.5.4,° Reproductions or imilations of any contributions, large or small, but—
md(?ed; of those posmg as radio of these arc thercfore expressly forbidden. much more important—the sick,
engineers (save the mark!) have e R i the wounded and the lonely

been found: to*be thoroughly dis-
honest. In oOne case recently
brought before the Plymguth City
Magistrate, 'a radio repairer was ¥

The faet that goods made of vaw malerials
in short supply owing te war cofiditions are
advertised in this paper-should not be taken
as an indieation thal they arve necessarily
availadle for exporl.

prisoners of war will be grateful.
‘“In our first appeal it was said :

‘ It is nothing less than our duty to

support this great effort *~—it might ~

charged with having in the course of  &. e
.

»  well have been ‘ our privilege.””
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WITH the opening of the new photo-facsimile service

between London and Cape Town, cable and
wircless now has direct connections with seven cities
for this radio-picture service. . They are: Moscow,
Melbourne, San Francisco, New York, Buenos-Aires,
Cairo and Cape Town. New cquipment is also to be
installed at Bombay and -Montreal.

Television in the US.A.
ALTHOUGH television in this country has been at a
standstill since 1939, a bulletin recently received
from the American G.E.C. shows that
television transmission services for the
Awmerican publie are being continued.
The Amnericans, while still able to maintain
their television services, are experimenting
with a view to discovering the ideal
material for television. :

Spare Parts Shortage
HA T bad distribution was the cause
of the shortage of service spares,
such as some types of valves and
clectrolytic condensers, was the opinion
expressed at a recent council ineeting of
th¢ Radio and Television Retailers
Association. It was stated that complaints
were being received daily from mgmbers,
and the number of receivers held up for
repair, on account of-the shortageg was
increaging. - During the discussion il was °
also stated that persons who had no
previous radio business appeared to be
able to obtain supplies, while the
established trade had smaller quantities,
or sometimes none. The matter was
considered of extremec importance. and
various suggestions were made to enable
the secretarv to do everything péssible

to assist bena fide traders.

Behind the Lines in Burma
N the early months of 1943, when the
first ‘‘ long range penetration group "
drove far into the heart of Japanese-
occupied Burma, behind the enemy’s
lines, radio was the only means of
communication. The iliustration on this

page shows a signal section at worlk.

w ¢ understand that German forces
on the Continent are now being
subjected to a nine-hour daily radio barrage bv the
Allies.
One of the most powerful Allied wireless stations,

the ““ Voice of the United Nations,” which is broad- .

casting from .ecently liberated French North Africa,
has started a new service in Germman, particulaty
intended for German occupation troops in France.

New Static- Eliminator

ACO.\IPACT static eliminator, designed so that it

can be adapted to any radio set, has been perfected
in the Goodyear research laboratory at Akron. The
new device, it is claimed, subdues static to a point
where it no longer interieres with . reception, amd is
expected to fnd immediate application on aircraft,
warships and Army vehicles of all kinds.

PRACTICAL WIRELESS *

response to it, the following Ictter was sent to the

di The sole communication belueen the coliumns which penetrated into Burma behind
Radio Barrage the enemy’s lines, and i

¥

September, 1943

HE B.B.C. has for some wecks broadcast a series of
*“Salute ”’ programmes to the Fighting TForees

in the Middle Last.. Kach programme.is dedicated to
a well-known regiment and in many instances the band
of the regiment plays the musical tributes. One such
progrannne was devoted td the Grenadier Guards, In

conductor by an officer of one battalion :

‘.. I mmst take this opportunity of thanking you,,
on behalf of us all for the excellent programine you put
over to the Grenadiers in Africa in your recent broadcast.

with the base, was by radio. ere is the signal section
of the RAF. cttached to a column, at work. RS

»
“Th® environment amid which T am writing this (a A

rather decp hole in Tunisia), does not make for comfort

or happiness, but T shall never forget the expression on

the faces of ““ B '’ Echelon as they sat around a receiver

we managed to achieve and listened to the band of the

regiment, The getting was good, no hattles were in

progress and one felt fairly safe in gathering a group

m a little olive grove behind a slope’sy a wadi and

letting them listen to von broadeasting fron. home. . .

I made up my mind then I would Write-snd let you

know personally how much it was enjoyed asd what a

kick it gave to everyone.® S
** Life is full of interests and excitements out here

now, but as we steadily push on we feel we are getting

nearer 10 the day when once again we shall have the

hanour of marching behind the band which it is your

privilege to conduct and direct. . . .’
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Proms. Break Records

THE first fortnight of the 'forty-ninth season of
Promenade concerts “broke all attendance
recordss An average of 5,000 people flocked to
the Albert Hall nightly, and the sight of the vast
audience was one of the most impressive in London. The
splash of colour of the women’s summer drésses; the
floor packed with enthusiasts; eager music-lovers in
the high gallery and top balcony; ambassadors and
distinguished visitors in the boxes.

On June 23rd the Queen and Princess Elizabeth
went to the Bach-Handel concert. At the Russian
concert on July st the Russian Ambassador and
Madame Maisky were present.

International Touch
VERY night large numbers of men and womey
from the Forces, ours "and those of our Allies,
were drawn to the Albert Hall by the spell of grcat music,
and the variegated uniforms added an interpationa Itouch
to_the scene.

Familiar faces are seen night after night ; many old
habitués of the Queen’s Hall are still faithful, but there
was a growing number of newcomers, for in the main—
and certainly in fhe popular-priced seats and on the
“‘ Promenade’’ proper—the audience was predominantly
youthful. * This is the source and secret of the vitality
of this phenomenal institution. Year after year,
retaining the friends of the past, it'is renewed by the
younger generation, who discover the beauties of the
great masters’ works and pass on their faith and love to
those who follow them.

BB.C. Calling the Forces

EN and women on active service—whether in

China, Burma, Iraq, North and West Africa,

Canada, or anywhere else, are now able to hear broadcasts
from London during 12§ hours of the day.

The wavelengths of some of the new services are
as follow :

North Africa and Gibraltar: 25.15 m., 25.29 m.,
42.46 m. :

West Africa: 16.84 m., 25.29 m., 31.25 m.

Near East and Eastern
Mediterranean : 16.79 m.,
19.82 m., 31.55 m.

Burma: 19.42 m., 25.53
m., 31.55 m.

India; Persta, Iraq : 16.84
m., 19.82 m., 2568 m.,,
24.92 m.; 19.60 m.

Radio ' Repeats ",
IN future, the pick of the
B.B.C. programmes will
be broadcast twice. Plays,
features, variety, or musical
productions may each be
selected for ¢ Repeat Perfor-
matce,”” which are now
heard on each Tuesday -in
the Home Service. Ifems
will be chosen for second
hearing on the basis of
listeners’ reactions, coupled
with the programme
directors’ views. g

Change of Address

AS from July 7th 1943,

the address of the
Incorporated Radio Society
of Great Britain is changed
to New Ruskin House, Little
Russell Street, London,

Localing the Bombed by Radio

IT is xeported that South Coast town rescue parties

arc using a novel device for locating bomb victims,
The equipment consists of a compagt frame, with two
batteries, earphones, and a loudspeaker. Two victims
were buried 6ft. under a pile of debris jn a bombed
street, and with this apparatus they were detected.
The first victim tapped lightly with a pencil and was
traced immediately ; the other, breathing heavily, was
found in five minutes.

Automatic S O S Signals

ATROLLING aircraft of Coastal Comnfand are
now “dropping portable' SOS transmitters in
buoyant bags to shipwrecked-seamen, The apparatus is
about the size of a small coffee mill, and transmits a
continuous SO S signal when the handle is turned.
The apparatus was recenily instrumenfal in locating,
after five days, a lifeboat containing 19 survivors, which,
due to bad weather, had been lost by the patrolling
aircraft.

New Pacific Station

WE ‘understand that a new international short-wave

broadcasting station is being erected near San Fran-
cisco. The power will be 50 kW,, and the station will
operate on the following frequencies, which will be shared
with stations WBOS and WKID: 6.06, 7.23, 9.57, 11.87,
15.29, 17.76 and 21.61 mc/s.

Japanese Transmitters

AN article in a German journal of recent date reviewing

the expansion of broadcasting in the Far East,
stated that Japan now operates imore than 5o stations,
with a total power of over, 400 kW. Many of these
stations are in occupied countries.

U.S. Radio Black-out

J© is reported that during air-raid alerts on the
west coast of America a radio silence is now
observed:

W.C.1. Interior of the wireless car which keeps in touch with the Tactical Air Force.

T
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A Unzque Battery-three

A" Medium and Shortwave Receiver for Those Who Wish to Mseke Their Own Coils and

Reduce Upkeep Costs.

HIS battery-operated straight-three receiver is
unusunal as it has AV.C, “and gives reasonable
loudspeaker strength with 60 volts for H.T., the

total H.T. consumption being only 4 mAs (“zppm\l-
nately) under signal conditions. The measired range
of the receiver is 200-515 metres on the M.W. band

By JOHN JAY

Constructional Detajls

Figs. 2, 3 475 and 6 show the gcneml constructignal
det'n!s position of components, wiring, ete.” It will be
understood that a certain degree of ﬂe\nl)lht} exists
to enable the eonstructor to smt his own requirements,
1c, whether he requnc: a ‘“ midget' receiver; the
type of components avail-

s =

oNl
TR

HT+ able; whether the speaker,
pO\Vel supplies and chassis are
to be fitted into a cabinet,
ete. For the reasons given,
changes in design may - be
made, but constluctors are
advised to adherc to the
following points: Place the
wavechange switch and coils
as close. together as possible
to reduce the length of
connections, and keep all
connections to thg R.F.
amplifier anoede and grid
circuits, reaction and detector
o=0 circuits as short as possible.
Note that C3 must be
connceted across the points
shown in Fig. 1, to prevent

Qutput

the use of a high resistance

Fig. 1. —
100 mmfd. C6  .0003 mfd. variable Rl
.1 mfd. (&7 50 mmfd. R2
C3 .01 mfd. C8 .01 mfd. R3
C4 2 mfd. C9 150 mmfd. R4
C5 .0002 mfd. variable Ci0 2 mfd. R3

and 19-30 metres on the S.W. section. The circuit
diagrain is shown in Fig. 1.

’lhe use of only one set of coils- and one tuning
condenser is made possible by an aperiodic acrial cireuit
directly coupled to the R.F. amplifier input. The
reaction control has proved to be quite
smooth over the entire tange of the
receiver.

The R.F.. amplifier is coupled to

insulated rrom

path for the anode tuned
circuit and thus to‘increase
the receiver’s stability.

25,{29;0 o] gg 2M!.)’2 The size of Cr, the series
£ 1,0002  aerial condenser, depends upon
2 Ma V1 SG.210 seyeral variable factors, such

125;%%%%% ¥,§ ;‘]{'22 as the proximity of the

receiver  to  broadcasting
stations, aerial length, and the degree of selectivity or
sensitivity desired.

Coil Construction
The coils are wound on cardboard tubes rin. in

Insulated
from chassis

de )

1

the detector’s input via a 30 mmfd.
condenser, which gives a considerable
degrec of selectivity.

Leaky or cumulative grid detection
is employed, the biasing voltage from
the detector being fed via a 2M2 re-
sistor to the grid/filament circuit of
the R.F. amplifier to give a mcasure
of AV.C, The anode circuit of the
detector is resistance-capacity coupled
to the output-becam tetrode, which is
tofie- compensatcd by the use of a 150
mmfd. condeniser across its input.
- Automatic bns is provided for the
ontput valve. * Decoupling of the
biasing resistor and the H.T. supply
is achieved hy the use of a condenser
of 2 mfd. minimum capacity; an
8 mid. 150 volt working electrolytic

chaSS/s ;
PL / . :}E
=

e

here. Swrtch
A o025 M2 resistor for a grid

stopper énsurés that little R.F. feed

to the output valve occurs!

condenser would be quite satisfactory / /

/-?aacnon
Coit

\ 7b Sm tch

Fig. 2.~Underside of chassis showiny wiring, efc.
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lengih by }in. in diameter, each tuning
tuning and reaction’ winding.

Y
1

coil having a

The shortwave coil, Fig. 5 (a), consists of 15 close
turns of 24 S.W.G. enamelled wire for the tuning winding,
with g turns of 38 S.W.G. double-silk-covered (D.S.C.)
wire wound close to it for the reaction winding.

Ae £
e Pty

LS

e U ——

SHEH

2001 300t 300¢ @

Fig. 4(left).—Chassis and pancl dimensions.  Fig. 5 (above).— !
Conséructional details of the coils and H.F. choke. §

the frequency range of the receiver, and is "designed i)
with this point in view.
1f it is possible to ohtain suitable commercial coils |
of the dimensions required, the constructor is advised } :
Y
|

to do so, in as much that the eificiency of the coils is
of extreme importance, .

Switching i

V4

To Chassis

V3

e HT=

Top Cap /v P~

N

(G

c4

On-off and wavechange switching are
achieved by the use of .an Oak or Yaxley
type switch, details, of which are shown
in Figs. 6(a) and (b). 1t can be seen
from the illustration that four single-pole,
three-position switches are requived, if
all switching operations are to be achiéved
<L 7+ with one control.

A | s A clear, accurate scale may be con-
w2007 structed from a piece of ivorine, ruled
with lines by means of a sharp- metal
point and a steel ruler; if.indian ink is
rubbed into the grooves. formed, clear,
?ermanent markings are produced. !
The pointer may Dbe made from a {
o piece of thick celluloid shaped as shown |
in Fig. 4, and having an indian ink-filed .
groove down its centre.to act as a
reference line,
If a suitable slow-motion drive or S/M
dial is to hand, it can, of course, be fitted,

«  Scale Arrangements *
|

Fig. 3—Plan view of chassis. Note location of coils and switch. and thus improve the appearance of the

The medium-wave coil, Fig. 5(b), consists of 120
turns of 38 SW.G. D.S.C. wire for tuning with 15-20

turns of 38 S W.G. D.S.C. wire for reaction.

The number of turns for the reaction windings may

have to be increased or

decreased to allow for P B

slightly ditferent capacities
that the reaction circuit 7 REY
may have. The ends of <
the windings are soldered
to pieces of stiff wire fixed
to the coil former as shown
in Fig. 5(d).

The high-frequency
choke (H.F.C.) consists of o
approximately goo turns 47 =
of 38 S.\W.G. D.C.C. wound
in. three banks upon a

‘wooden former rin. by 3in. A w4

diameter, as shown in & c

Fig.. 5(c). > ’.r‘ 9
The H.F.C. together 7o Range. )

with the aerial capacity Switch

must not resonate within

o Earth

panel and simplify tuning. Provided a
variable condenser is not substituted for C.r, it will
not be a difficult matter to calibrate the tuning dial
in wavelengths, or, at least, with the namles of the 1
stations most likely to be received. I

Fllaments

Reaction
Coyls

70 Anode

LT+ (73 S

Fig. 6—Connections to power and wdvechange swilches. ] / K
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A front view of
the portahle
record amplifier.
Turntable has
been  removed
2o show position
of valves.

E

ANY designs have been published for amplifiers
for use with a pick-up, but these usually entail
the usc of two or, more often, threc units—(z)

pick-up and turntable, (2) amplifier and (3) loudspeaker.
This, however, is not alivays convenient, as it is somewhat _
cumbersome ; thercfore, with a viéw to combining the
three component parts in one unit, the following design
was produced.

The amplifier is not pretentious, but it gives enough
output' to fill quite a large room. The main problems
involved were hum and obtaining correct tracking for the
pick-up in a simall space.

Considering the amplificr design, it will be seen to be
quite orthodox (Tig. 1J, ‘The first valve is a general-pur-
pose triode, a Mazda ACz/4L, and its input is taken from
the moving arm of a half megohm potentiometer. The
anode current of this valve is 2.5 mA, and-it requires a
bias of r1.2v.—but satisfactory results were obtained
with a bias resistor of 1,0002, with which a 25.F
clectrolytic condenser was' used for by-passing. The
makers specify an anode load of 50,0002, the anode
circuit being decoupled

A Portable Record

Amplifier

Details of a Portable Gramophone and Amplifier

for ‘A.C. Operatlon

for C. This means the CR is .025, which is high, so that
if you experdence ‘* top-cut ”’ the value of C should be
decreased to, say, .or uF.

The next valve is a Mazda Pen 4Hs. Thisisan output
tetrode with pentode characteristics; it has a rating
of 4.85 watts output. The anode current is 40 mA.

Another view of the amblifier, showing a record in playing position.

and the bias is 8.5v., and so using Ohm’s Law to find
the value of bias resistor :

Rg=Ve/lax !,ooo=% X 1,000=212.50,

2500 being a practical value. Another 254F electrolyiic
condenser is used for by-passing the cathode resistor,

by a 0.2 uF condenser
and a 20,0002 resistor.
This .may seecm inade-
quate at first, but these

o % | | Xgﬂ

values have proved satis-
factory. If, however,
instabilityis experiencéd,
increase the value of the.
condenser.

In order to savespace,
resistance-capacity cou-
pling is used to link the
two valves, It has been
said that the values of
coupling condensers and
resistors  should be
calculated from the fol-
lowing time constant :

Cx R=.003,
where the values are
expressed in micro-farads
and megohms, hut, by
experiment, using a
.5M.2 resistor, it was
found that a .o5 uF
was a most suitable value

AAAAAAA
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The primary of the output transformer ‘gives an
inductive load for the output valve. The choice of
transforrher depends upon two things : (1) the optimum
anode load of thc output valve; {2) the impedance of
the.loudspeaker. i

The optimum anode load for a Pen 45 is 5,200, and
the sin. Rola speaker used has a 3 ohin. speech coil, 6o
the output transformer ratio is :-

T N/Szgt’ =1/1733.3=41.62.

A ratio of 40 : 1 is therefore required, but this would have
to be changed if a different valve or speaker is used.

Full wave valve rectification with a transformer is
used in the power pack. The transformer has a 230v.
input, with an output of 3350-0-350 volts at 120 mA’s;
4V, 1A and 4V, 2A. With this a Mullard IWy4/350
was used. This is an indirectly heated full wave rectifier,
giving 120 mA. maximum output.
Smoothing

Swmoothing is carried out by the two electrolytic
condensers of 8 xF and 16 uF, in conjunction with
the energising field of an old spealker which serves the
purpose of an L.F, choke. This gives a financial gain,
if you have such a component to hand, and, as the D.C.
resistance of a speaker field is round about 3,000,
it will drop the H.T. supply to a value suitable for the
valve anodes. >

Owirig to the closeness of the components, bad so
cycle hum was at first encountered. The usual dodges
of earthing one side of the heaters, earthing the mains
and output transformer chassis, and the motor and
turntable were tried. but all without'a major success.
Evehtually the trouble was overcome by mounting an
H.F. choke over the output transformer, with a resistor
of 2,0002 in series, so as not to reduce the volume
too much. This feeds back the so cycle hum out of
phase with that present at the grid of the first valve,

Output Trans. with
H F Choke above.

A view of the a'mpliﬁe, _with turatable and valves removed.

so that one cancels oflt the other. These two components
are wired in parallel with .the pick-up coil, but keep
those grid leads short and don’t forget to screen them.
Mounting Components

The mounting of the components is clearly seen in
Fig. 2 and photographs, but variations may be tried

to suit your pick-up or cabimet. If the pick-up is
mounted in the orthodox way, it will sweep over the
amﬁvhﬁer chassis, which is the only area shallow enough
to leave housing for the loudspeaker above when the
lid of the cabinet is closed. In order to leave this space
free, the pick-up is mounted in the front of the cabinet
without iInterfering with the correct tracking of the
particular type in use.
Although a sin. Rola speaker is used, a larger model
would be an improvement if space permits. There is
enough spare room for several accessories, such as a
small wire hook mounted next to the rectifier (see

P
=

. —= —
7 Position of LS.
with lid closed.

_P/'ck— up

Motor
mounting

photograph (3)) so that the pick-up can be held
in position by a rubber band or spring when the.
cabinet is being carried, and a clip fora needle-case,
velvet polisher, etc.

LT T,

LIST OF COMPONENTS

gramophone cabinet, motor and turntable.
gramophone pick-up. .
Mazda AC2/4L.
Mazda Pen 45.
Mullard IW4/350,

i !
resistor 1,000,
resistor 20,0000
resistor 50,0002,
resistor 0.5 M®Q.
resistor 25002
resistor 5,0002
tesistor 2,000,
condensers 254F electrolytic,
One fixed condenser 16uF--8u:F electrolytic.

One
One
One
One
One
One
One
One
One
One
One

fixed
fixed
fixed
fixed
fixed
One fixed
One fixed
Two fixed

Front of Cabinet

Mains  trans. Rectitier

One fixed condenser 0.2 F.

One fixed condenser 0.5 uF,

One fixed condenser 0.054F.

One speaker field (D.C. resistance 3,000 2 approx).
One H.F. choke (200-2,000 metres).
One mains transformer.

One five-pin valveholder.

One four-pin valveholder.

One Mazda octal valveholder.

One Sin. PM MC Rola speaker.

One Output transformer, 40 :1.
One Chassis cut to fit cabinet.

One reel of tinned copper wire.

I d
Smoothing condr.

Fig. 2—~Plan view of the record amplifier, showing layoul of
components, .

Three coils of systoflex.
One length of braided screening cable.
Nuts, bolts, wood screws, brackets, etc.

Fomerengien e
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Frequency Modulation—3

FM Receiver ;: The Limiter and the Discriminator are Discussed in this Article

By F. E. SCALES,

X Assoc Brit.| R E.

(Continued from page 359, August issue.) ~

YN the previous article we have discussed the operation
I of the * Reactance Modulator,” and the method
by which it enables FM transmissions to be produged.

The <eircuit given would need a little modification
in actual practice for satisfactory results. In the first
place, although it is highly desirable that the frequency
should vary, it obviously should only vary when
modulating voltages arc applied. There are, unfortunately,
other possible causes of frequency variation, and these
must be eliminated as far as possible.

The usual precautions must be taken in the design of
the components usedin the oscillator, so that temperature
variations etc., do not cause any appreciable change
in the frequency of the oscillations.  Also, it is much
easier to design a stable oscillator to work on a fairly
low {requency, and this is another reason why the
oscillator will normally be working on a lower frequency
than the final output frequency, and will be followed by
frequency multiplier stages.

The H.T. sapply on any oscillator has a
marked effect on the frequency of the oscil-
lations, and any fluctuations in the anode

response of the amplifier tuned circuits should be flat
enough to give equal amplification over the range of
frequencies through which the carrier deviates.

In some cases a device is included to prevent any
changes in carrier amplitude resulting when modulation
is applied, since it is difficult to design a modulator
that does not introduce smme amplitude variation
when the frequency of the oscillator is varied.

The Transmitter

The complete circuit of a simple transmitter is shown
in Fig. 1. V2 is a ‘normal Hartley oscillator operating
on a frequency of 13 mc/s. The modulated cutput
of this stage is applied to a frequency trebler valve V3,
leak and condenser bias being provided. If the values
of these components are chosen correctly, the valve
will be biased beyond cut-off when in operation, and
the desired harmonics produced. A fixed class C bias

Fig. 2.—Block diagram of a typical FM receiver.

voltage will produce corresponding varjations RF
in frequency. Therefore, it is customary )

Fe b e W om b ors AF —[K]

to stabilise the H.T. supply as far as possible,
and in the simplest transmitters this is accomplished
by connecting a neon stabilising valve between FL.T.
positive ‘and H.T. negative where they are connected
to the oscillator. (This is shown in Fig. 1.) In more
elaborate transmitters, a separate crystal oscillator is
employed in addition to the normal oscillator, and
both arc mixed together in such a way that if the main
oscillator frequency drifts away from the crystal oscillator
frequency, a bias is produced which is applied to the
reactance modulator valve, and brings the oscillator
back on frequency rather in the manner of an antomatic
tuning control.

The remainder of the transmitter will, more or less,
follow normal lines, the only provision being that the

“

could be used as an alternative. The ancede circuit.

of this valve (V3) will be tuned to 39 me/s, which in

this case is the final frequency. A higher frequency -

could be obtained by the use of additional frequency
multiplying stages. The last valve (V) is the power
output stage and will be coupled to a suitable aerial

- system.

Modulation is effected by means of a reactance
modulator valve (Vi) and the circuit is similar to that
already described. in order to obtain sufficient audio
frequency voliage, a carbon microphone will be used in
this particular case. Additional A.F.. amplification
would be required if a crystal or other low-sensitivity
microphone were used.

Yol
) HT+
3 J
< 4
S =F e
°
' V3
Hh
000/
mtd
qs
83
=5 =
H
H7—
—0

Fig. 1.—The theoretical arrangement of the transmitter showing the voltage stabiliser across the

oscillator's H.T, lead,

(W
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The Frequency Modulation Receiver :

Having discussed the production of FM signals,
it now remains to be seen what type of apparatns is
necessary in order to rgceive these signals, It will be
fairly clear that the essential digference between a FAM

receiver and an
HT+Anode AM receiver will
. be in {he detect-
ing system. The

I ? : remainder of the
Fig. 3—A simple : /F  receiver will more
limiter circuit. - I . or less follow the

same lines as in
the AM recciver.

The first stage
of the receiver,
which will be of
the superhet type,
will be the RF
amplifier, fre-
quency changer,
and intermediate
frequency amplifier stages. Provided that these siages
will give equal amplification for all frequencies through
which the carrier deviates, -they can follow nornal
practice. To ensure sufficient band-pass in the IF
stages, the tuned circuits will be damped by means
of resistances connected in parallel with them, or by
using tightly coupled IF transformers.

1t should be noted that when the carrier frequency
is reduced t6 an .intermediate frequency by means
of the frequency changer, the -frequency deviation
remains the same.

Following the last IF stage, there is an additional
stage not found in AM receivers. It is known as the
limiter, and its purpose is to suppress any amplitude
variations that may be present on the carrier. These
amplitude variations may be caused by heterodynes or

external noise or any other type of interference, and itis |

essential that the signal applied to the ‘ detector ” (or
“ discriminator  as it is called), should be of constant
amplitude.

s t
iy
8% 000/ 3
é.s $ 3
~ ‘: O
N3 Q
4—1 3
000/ |
m/q '

Fig. 5.—Circuit of amplitude discriminator.

Following the limiter is the discriminator stage, and
then the AF and output stages, as usual. Fig. 2
illustrates a block diagram of.a typical receiver.

The Limiter . "

A pentode valve is normally emploved in the limiter
stage, and the valve is operated with much lower anode
_and streen voltages than normally. This will so affect
the mutual characteristic of the valve that only a gmall
amount of negative bias is sufficient to reach ciit-off
point and prevent the valve conducting. There is no
bias applied to the control grid of the limiter valve, a
condenser and leak being used instead, so that the

circuit very much rcsembles a leaky grid detector— -

“in fact, the operation of the limiter-is very similar to
that of a leaky grid detector. Whatever the amplitude
of the input voltage, if the vaiues of the leak and
condenser are chosen correctly, the grigt voltage will
only swing sufficiently positive to allow grid “current
te flow and charge the condenser. The actual variation
in input signal amplitude will vary only the amount by

‘whicli the grid voltage goes negative, as in ‘the leaky
grid detector.

However, since only a small negative grid voltage is
required to cut the valve off, these variations in amplitude
will be past cut-off and will thereforec have no effect on
the amplitude of the anode current variations, which
will remain constant.

This limiting will tend to reduce interference due to
internal noise, and will also prevent any amplitude
variations caused by external noise reaching the
discriminator. Thes¢ noises will, Bowever, introduce
phase .changes, as previously explained, but these will
not produce so great an output as they would in an
AM rameiver.

Fig. 3 illustrates a simple limiter ¢ircuit, R and C
being the leak and condenser respectively. Tn both
anode and grid circuits there is a tuned circuit tuned
to the intermediate frequency,

The Discriminator . -
The only remaining stage in the receiver to be

C3
0o REC 1000004
e
T TR
R3

S

+

2
g
=i

i

From
Limiter

AAAAAAAA
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-

‘o A F OQutput——m

‘._l
N

Fig. 6.—The arrangement of a phase discriminalor circuil._
=

discusstd is the discriminator stage. This is, of course,
the most important stage in the receiver, since it has
to convert frequency variations into audio frequency
(amplitude)  variations.

Now it should be clear that if an FM signal -were
applied to an ordinary detector, no AF output would
result, since the detector omly responds to amplitude
variations, and if a comstant amplitude were applied
there would be no output even though the carrier
frequency might vary considerably.

What is required is a device that responds to changes
of frequency, and, furthermore, responds faithfully to
these changes of frequency, ie., no distortion is
introduced. We can plot the characteristic that we
desire to obtain, showing AF volts output against
frequency deviation, and in the ideal case it would appear
as in Fig. 4.

+ AFvois
7 /
6
5l
4
3

- 2

§ /

80 20 20

/(C/S - >’

Fig.4—The ideal
characleristic of a de-
] vice that responds fo
F frequency changes.

=i Frequency ;*—+.

.
> Y

-—

ap——

-



\406

PRACTICAL WIRELESS = .

Seﬂem&er, 1943

A tarrier-wave whose frequency varied as shown at A
would produce an AF output as shown at B, which, in
this case, is a perfect reproeduction.

We now Have to ind a device that has a characteristic
similar to the one shown. It will be remembered that a
tuned circuit-has a response curve, a portion of which*
is similar to the characteristic shown, As the frequency
of a voltage applied to a tuned circuit is decreased
below the resonant frequency of the tuned “circuit, the
response or circuit magnification of the circuit will fall
off, until, if the frequency is sufficiently far removed
from the resonant frequency, no magnification takes
Jplace at all. Thus variation of frequency produces a
variation of output.

Amplitude Discriminator -

One practical type of discriminator, known as the
amplitude cliscriminator, uses this principle, employing
twvo tuned circuits. The atrangemnent is shown in Fig. 5.
C is the primary circuit of an IF transformer, and it
will be.connected in the anode circuit of the limiter
valve, alrcady described, and will be tuned to the IF
(i-e., the-mean frequency about which the IT deviates).
This circuit will have to be flatly tuned, so that when the
IF° deviates the voltage induced in the secondary circuits
remains ¢onstant.

There are two secondary circuits (A and B), one tuned
to a higher frequency than the IT, and the other tuned
to a lower frequency than the IF. They must both
be mistuned by the same amount,

When _the carrier is unmodulated, the IF will remain
constant at-a frequency midway between the resonant
frequency of the two tuned circuits. Equal voltages
will be developed across both tuned circuits. These
voltages, when rectified,” will produce DC voltages
across Ri and Rz which will be equal, and since the
output is taken from the extreme ends of these resistances
{X and Y), no output voltage will result because the two
voltages are in opposition. v

1f, however, the carrier is modulated, @ different
effect is observed.” Supposing the IF increases, so that

‘at Y.

it becomes nearer the resonant frequency of the tuned

circuit A—at the same time it will move farther away
from the resonant frequency of tuned circuil 3. Hence,
more voltage.will be developed across A and less across
B. Therefore, the rectified voltage across ‘Rr will be
greater than that acrass Rz, aml some output voltage
will result. This ountput vollage is the differcnce
between the voltages across R1 and Rz, and in this case
it will be positive at X and negative at Y,

The IF will gradually decrease, witli ®onscquent falt
in output, until it deviates below its normal valué with
the result that inore voltage is develoPed across tuned-
circuit B than across tuned circuit A, and therefore a~
greater voltage across Rz than across Ri. The output,
which will be the difference between the two voltages,
will now be reversed, i.e., negative at X and positive
Thus, if the T¥F deviates at audio-frequency,
AT output will be developed across XY and can be
amplified in the normal manner.

1t is cssential that the IF should not deviate to such
an extent that the frequency reaches the resonant
frequency of A or B, or it would introduce distortion.
The tuned circuits would normally be designed to handle
the largest irequency deviation likely to be rcceived.

Another type of discriminator, known as the phase
discriminator, is shown in Fig. 6. A and B arc the
primary and secondary windings of an IF transformer,
both of them being tuned to the normal IF. The
inductance B is centre-tapped and connected via an
RF choke to the centre-point of Rr and Rz. In
addition to inductive coupling between the two circuits
there is also capacitive coupling via C3.

The action is too complicated for explanation here,
but it may be stated that due to the phase changes
produced by inductively coupled circuits, a voltage is
produced across the RT choke, due partly to the voltage
across haif the secondary and partly to the condenser
C3, giving a response curve very similar to that of the
amplitude discriminator. AF voltages will be developed
across XY and amplified as usual.

(To be continued.)

An Unusual Fault

ONE of those least gxpected faults was experienced
the other day, when a commercial A.C. operated
receiver was under test. While admiiting that the actual
trouble was, in itself, quite simple, its nature was such
that many valuable minutes were wasted before it was
finallv located. .
\When the receiver was switched on, it soon hecame
apparent that the mains transfonner was overheating, and
as no appreciable H.T: was present at ihe, normal
points in the circuit, it was naturally assumed that a
short-circuit was present in the high-tension snpply.
Tests revealed that the rectifier and its circdit was O.K.
so far as the mains transformer was congerned.

Condensers Were Suspected

The smoothing condensers, thercfore, came, under
suspicion, but, inuch to the surprize of the tester, after
disconnecting all condensers-across H.T. supplies and
breaking the supply to the actual receiver circuit, the
short was still’ there.

An examination of the theoretical circuit, -as shown
in the service manual for the set concerned, did not
show any other possible paths for short-circuit ; therefore,
it only remained for a further inspection of the set.

The speaker was of the erergised type; the speech
coil was tonnected in series with a hum-bucking. coil
which, as readers are aware, is wound on or adjacent
to the energising coil.

Hum-bucking Coil £
Further investigation showed that one side of the
huir-bucking coil was connected to the common negative

earth-tine by means of a fifth lead to the speaker, but
R aEEs e SR . S Shen s

Aragyian.

As the energising coil was being used as the smoothing
choke, and as it was in scries with the positive H.T.
supply, it and the hum-bucking coil were subjected to
careful tests. The results revealed the fact that the
insulation had broken down Dbetween these two windings,
thus allowing the H.T. to be shorted to earth via the
h.b. coil and its earthing wire. As mentioned at the
start, the actual trouble was not serious so far as it
would take to locate normally, but what led the tester
off the track was the fact that no sign of such
earthing arrangements was shown in the service manual.
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EXIDE 'INDUSTRIAL EXHIBITION

Many workers engaged on work of vital importance often
feel that they are not taking ain -aclive part in the war
effor, because the items rltey are producing do not take
the form of ‘shells, bombs, guns and tanks, etc. The
mal‘ms of the famous lx:de products  decided to
“educate” their workers by staging an Ixhibition
which would prove that 95 per cent. of the items maiii
factured in their works are used in the war effort.

(Above) A striking direct appeal,
Production figures prove that the
corkers have answered il 100 ° .

(dbove) 4 general view of one section

which stresses the importunce of the werkers'
products.

(Left) Communications pluy a vital part in

any wmodern campaign. Radio transimitiers

and receivers, telephone scis, and signalling

all depend on cfficien! batteries. Y
.

(A bove) The workers showed consider-
able tnterest.in the R. 4 I, section,and a
few are here seen examining one of the.
rubber dinghics carried by our 'planes.

(L.eft) Batteries are of vitul incportance
to all our Ack Ack batteries. A fine
display depicting action, and driving
home the nee’forﬁboﬁl types of baticries.®
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Radio Examination Paperi—22

A Further Selection of “Test Yourself " Questions, with Suitable Answers by THE EXPERIMENTERS

i. Improving Bass Response
NE casv method of “ bringing ount the bass ”’ is by
shunting the output circuit with a fixed condenser
of fairly low capacity. A similar result can be
obtained by connecting a contlenser between the
detector anode and earth.

Unfortunately, this simple method has the objection
that it operates by reducing high-note response Tither
than Dy ‘increasing bass response.  Thus, the mean
‘volume-level for ‘any given setting of the volume control
is reduccd Dby applying
this method.

A better result may be
achieved by including in
series with the grid leak,
or in scries with the anode
tesistor, an  oscillatory

N

a low irequency. For
example, if the circuit,
comprised by L and” C
in Fig. 2 were to resonate
at (or\ tune to, lin othﬁr
words) .500 cycles, the 7 . ion.

output would tend to rise 6_"&6;5:;”? }37;?:;3” for
in the region of that
frequency. The effect can
De obUtained in a werth-
While  degree only when
the overall resistance of

s

w

QUESTIONS

1. Show a simple mcthod of oblaindinz bass-boost in the
circuit arvarigement illustrated in Iig. 1. :
. Explain the meqning and effect -of radiation
- . resistance as applicd to a transmitting acrial.
circuit which resonates at 3. {f modulation hum swas noticeable in o nowldy-built
suporhet, how would it be recognised, aid what
steps wonld your take to climinate the noise ?
. Is any advantage to be gained by using amplified
A.V.C. by comparison with ordinary A.V.C.? :
. Explain the underlying principles of auntomaiic ance is cqual 1o the

inductance of an iron-cored choke with an air gap.
Yind the inductance of a choke wound on‘a Stalloy square of the H.E. curren*.
core.of 1 sq.it. cross-sectiquy; with @ .03in. air sup,
and wound wifl. 10,000 turns of wire,

!

in ll'flation to the frequency of the osciliations applied
to it.

An aerial, whether of the * Hertz ”’ or “ Marconi ¥
type, bas inductance and capacity, and therefore
resonates at a certain freqiency.” In this respect it is in
every way comrparable to a tuned circuit comprising an
induetance and capacity in parallel. Now, at resonance,
a- parallel-tuned. circuit has an overall resistance equal
only toits D.€. resistance. But it may_be shown that the
effective resistance of an aerial at Tesonance is greatly
in excess of the D.C.
resistance. Thisis because,
in  radiating, energy is
being dissipated. It is the
difference between  the

D.C. resistance which is
known as radiation re-
sistmce.

Another way of looking
© at the matter is to state
; that the radiation resist-
quetient  obtained by

nding the ~approximate | dividing the radiated
finding < Lo . power t'm watts by the
fed into it, and subtracting
from this the D.C. resist-
ancd. In an efiicient

R.x and V.zr .in parallet
is high in relation to the resistance of the erid leak, R.a2.

In practice R.x would be of sufficiently high value
only when % pentode or fetrode valve were used as V.r.
When using a pentode, however, R.1 would require to
have a high value in arder to provide suitable matching,
and the parallel resistance of the valve would be high
encugh to have a very marked effect on the ovcrall
resistance.

The effect of the resonant circuit is to increase the
total cffective resistance Detween the grid‘of V.2 and
carth at frequencies near the resonant frequency of LC;
at other frequencies LC TLas little effect, and therefore
the resistance between grid and earth is comparatively
low. .

2. Radialion Resistance

When a high-frequency oscillation is applied io an
aerial, electro-maguetic radiation takes place, The
cfficiency of an aerial as a radiator depends upon its
‘corrcet matching to the output

resistange is high in relation to the D.C, resistance.

Incidentally, the above explains why indicated aerizl
current is not neressarily a true guide as to the H.F.
power radiated : aerial current may be high due to the
radiatien resistance being low.

3. Modulation Hum
Modulation huin differs from ordinary mains hum in
that it occurs only when the receiver is tuned to a carrier
wave, The hum beronies superimposed upon the carvier,
and so modulates it. In genéral, modulation hum more
frequently oceurs with a superhet than with a * straight »
receiver. I may be due to coupling between the A.C.
mains sipply and the wiring of the set—possibly through
the mains transformer. [Inefficient decoupling in the
oscillator-anode circvit of a superhet may often prove to
be the cause of ibe hum, whilst general lack of adequate
Silter and smoothing arrangements may be responsible.
A poor earth connection to the receiver may also
§ accerifuate, or ~even cause,

circuit of thc transmitter, and
also upon its natural frequency

HT + modulation hum, especially if
R the primary and secondary

b 4

T SE: | &
] S ke S
£ LT 3
3 ey 3 ¢ : ==
32 T As e — €z
1 | #r- CAVe i :

Fig, 1.—A simple R.C.C. amplifier
stage, in which it is yequired to

detector providing
increase bass response. fied

Fig, 3.—Simpkified circuil-ofa second
delayed and ompli-
AV.C.

Fig. 2.—Bass-boost is obtained by
connceting an oscillatory circuit in
series with the grid leak.

effective resistance and the

aerial system the ra¢liation
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winding of the mains transformer are not suitably
screened from one another. .

In the case of a midget universal mains. receiver,
normally operated from a short * throw-out’’ aerial
and without an earth connection, modulation hum is
sometimes in evidence at the higher settings of the
volume control if the ¢ throw-out’ aerial is attached
to a Ibnger aerial.

4, Amplified A.V.C.

The chief advantage of amplified A.V.C. is that it
provides more effective control of output than can be
obtained when using ordigary A.V.C., particularly
when the signal voltage applied to the second detector
is low ; say not more than one volt. This means that
output from the speaker remains more nearly uniform
irrespective of the strength of the received signal

A.V.C. amplification is generally combined with a

delay system which, in itself, prevénts the backing-off *

of signal strength until the received signal voltage
reaches a certain pre-determined figure.

The principle of amplified automatic volume centrol,
as the name indicates,-i$
that the rectified signal =
voltage is amplified before
being passed back to the
grids
valves, How the system
works can be followed by

of the controlled 4
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other slightly below, the intermediate frequemcy. When
a signal of exactly the intermediate frequency is applied
to the cireuit the two halves are balanced and therefore
the poteniial at the point marked “ control” is' zero.
Should the frequency be slightly higher or lower than
the L.F. the voltage developed across one of the tuned
circuits will be greater than that across the other. In
consequence, the control voltage' will become positive
or negatiwve,

This controlling voltage can be used in one of several
different ways. Perhaps the simplest is as shown in
Fig. 4, where it is fed back to the grid of a valve whose
grid and cathode aye connected to the two ends of the
oscillator tuned circuit. Due to the Miler Effect
(recently briefly explained in this series}) the grid-
cathode capacity is varied by variation in grid voltage.
Thus there is, in effect, a fine-tuning device across the
oscillator circuit, the resonant frequency of which being
thereby varied.

6. Inductance Calculation
The inductance of a choke with gapped iron core of

Controt

AAAAAAAAR
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reference to Fig. 3, where mmma|Qscifator

a touble-diode-triode is e

shown as second detector e “ ———
ahd first L.F. amplifier. o il
The diode anode marked

D.1 is for detection, and 5 |

that marked D.2 is for

providing A.V.C. Imstead

of returning the cathdde

dircctly to the .earth line,

through its bias resistor,

it is taken to a point g

which provides as negative et ‘ +
potential relative to the

earth line. The wvalues the

anode resistor, R, and the

cathode resistor, R.r, are

such that the grid of the triode portion of the valve
is at zero potential.

When a signal is applied to Dt and rectification takes
place the grid becomes negative. As a result, arode
current’falls and so reduces the voltage drop across Rr.
At the same time the @athode potential will fall from a
positive value to zero, according to the signal voltage
and the amplification factor of the'valve. Any increase
in signal voltage will tend to drive the cathode negative
in respect of earth. Should that hapfen,. Dz will be
positive in respect of the cathode and current will flow
from the cathode to this anode. Thus, there will be,
virtually, a conducting path between cathode and Da.
As a result, any {urther rise in signal voltage will make
the cathode still more negative. In turm, this will
drive D2 more negative, and so increase still Iurthe‘
the negative A.V.C. bias.

5. Automatic Frequency Correction

The object of automatic frequency correction is to-
provide that if the signal reaching”the second detector
is above or below the correct intermediate frequency, an
alteration to the oseillator frequency wilt be brought
about automatically. The systém is of value principally
in a receiver with push-button tuning, especially when
remote control is provided and the tuning condenser is
{gtated by means of an eléctric motor mounted inside

eysaks - -

An automatic frequency correction system consists of
two essential parts : a discriminator and a corrector.
The former is fed from the output of the I.F. amplifier,
and generally consists of a double diode wired as shown
in Fig. 4. The two tuned circuits are accurately and
sharply tuned to frequencies, one slightly above and the

Corrector Discriminator

Fig. 4.—Skeleton diagram showing the géneral arrangement of a simple system af aulomalic

requency correction,

Stalloy or similar material can be found approximately
by using the formula;:

L = 3:2 X A X N?
a X 108

where L is the inductance in Henries, A is the area of
cross scction of the core in sq. in., N-is the number of
turns on the choke and « is the length of the air gap inin.
It should be pointed out that this formula is only
approximately accurate, and should normally be applied
only when the air gap is fairlv wide. Incidentally, the
wider the gap. the more uniform is the inductance for
varying current loads.

Substituting the figures given-in the question in the
above formula we have : i

_. 3.2 X 1 X 100,000,000
.05 X 108

It will be seen that one-hundred miliion in the
numerator is the same as ten-to-thc-eighth in the
denominator. Therefore, these two will cancel out,
leaving as the answer 3.2 divided by .05, or 320 divided
by 3, which is scen to be 64. The inductance is, there-
fore, 64 henries.

The formula does not take into account the gauge oi
wire nsed, but that would be chosen according to the
D.C. current which it has to carry. The current rating
should be based on a figure not exceeding 1,500 amps.
per sq. in.  In turn, the winding area provided by the

core stampings must be so chosen that the requisite
number of turns for the intemded inductance can be
accommodated.
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NE of the failings of the average short-wave
O condenser is that the dial provides no indication
of the waveband or station that is being received.

It is so often graduated in degrecs—either 100 deg. or

180 deg.—and this does not make tuning too casy,-

especially with the simple regenerative detector stage.

For those who“have experienced the trouble the
writer has in mind, and who would like to eliminate
the finicky searching for stations, the simple dial system
described below will be belpful.  Itis particularly suitable
for the simple s.w. set, though it may be applied in
modified forin to a superhet receiver in which there are
several s.w. bands.

The first thing to glo is to calibrate the main tank

] t
Fig, 1.—The concentrc circles are calibrated-in metres. The numbers

1-10 are where the pointer is placed when the band-spreader is Frought
inlo use

condenser—the band setter. It can be calibrated cither
in mectres or kilocycles ; as the former is generally more
familiar to the amateur it should be used, though there
is nothing’ to prevent the dial being calibrated in
kilocycles if the operator so desires, To do this, a piece
of white cardboard or drawing paper is fastened to the
panel in such a way that it projects about two or three
inches above the old tuning dial. A pointer is then
attached to the dial so that it sweeps over the paper
as the dial is turned from its minimum to its maximum
setting. There are one or two preliminary remarks to
be made before beginning the calibrating.

The first concerns the- aerial series condenser, if any.
If this is adjusted affex the dial has been ealibrated,
the scale will be thrown out of the true, so it is necessary
to see that the aerial series condenser is adjusted for
satisfactory oscillation on all bands and then left alone.
Tf a loose-coupled aperiodic acrial winding is used
without an aerial series condenser, then the above
remarks do not, of course, apply. The second remark
concerns the reaction condenser. If this is of the
““straight’’ pattern, a certain amount of tuning drift
may be éxperienced when it is manipulated, and while
this does not matter when the tuning condenser is used
with a dial simply marked in degrees and not calibrated,
it cannot be tolerated when accurate calibration is
desired. The remedy is to use a differential reaction
condenser with the moving plates going to the anode of
{he detector valve, one set of fixed plates to the reaction
coil, and the other set of fixcd platcs to the earth line
of the receiver. .

Now to begin calibrating, one coil at a time, the
different coils being calibrated on concentric circles as

Short-wave Dials

- A Novel Arrangement to Simplify Tuning and Calibration. 4
By WM. NIMMONS

SepfemberL 1943

-

shown im I'ig. 1. A wavemeter will be of assistance,
but much can be done by assiduous listening to stations
of known frequency. If you arc uncertain as to the
exact minimum and maximum’ wavelengths, leave them
unmarked " but fill in the intermediatc wavelengths.
By drawing a graph, using, say, half a dozen Lknown

- stations as a euide, you can calibrate the three wavebands

perfectly.

The Band-spreader

Here, too, is neceded a pointer to indicate the travel
of the condenser, Instcad of the scale being fixed,
however, it is best to have a scparate scale for each
band. That is, not meérely a scale for each coil, but for
‘cach group of stations, of which there are about 1o
altogether. Eacheof these scales is'brought into position
when .we are recciving that particular band, the others
being folded bagk into their case when not in use. The
entire series can be numbered 1 to 10, the same numbers
being placed on the band-setter in such a position that
when the band-setter pointer is placed to the appropriate
numnber the band-spreader is automatically set for
reception-on that band. The card scales themselves are
provided with a thumb index so that the appropriate
one can be selected at a glance. (Fig. 2.)

When the hand-spreadgr scales have been filled in
with the stations received, you are no longer working in
the dark. . Simply set the band-setter to any number,
place the corresponding band-spreader scale in position
and tune in, making sure that the right coil is inserted.

To do this it is a simple matter to label the three
concentric circles on the band-settcr condenser A, B
and C, corresponding to the three short-wave coils in
use. Thus A would correspond to the 13-27 metre coil,
13 te the 24-51 metre coil, and C to the 48-100 metre
coil—or whatever the threc ranges arc. The procedure
is to select one of these three ranges, see that the correct
coil is in position, set the tank condenser pointer very
carefully to a pre-arranged position below each band
of stations and then note which number this is in the
series 1 to 10. The corresponding card is then placed
in position on the band-spreader and tuning carried out
in the ordinary way. It is necessary always to set the
tank condenser
pointer to the same

position, or the
calibration will not
hold on the

band-spreader.

48= 51 fserres.

Plrotted here \®__ "~ @/

Fig. 2—The 49 m. card in position ready for calibrating. Remaining
card s swiny back inta pocket as shown .

.

| e |
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0N YOUR

WAVELENGTH

By -THE

Raif !

O ‘the B.B.C. has decided that Ralph is to be pro-
nounced as Raif! There seems to be no end to the
stupidity of the B.B,C. No one except a B.B.C.

announcer will adopt this effeminate pronunciation of a
praenomon associated with all that is toughand'caveman :
“GSir Ralph the rover tore his hair ! Imagine the
twitters in the classroom when our blonde male teachers
of the future, with right toe delicately poised and right
knee delicately bent, in sylpli-like tones and velvet voice
instruct the pupils to say * Sir Raif the rover tore his
hair,” coupled with a suitable roll of their cerulean
optics. My adyice to the B.B.C. is to drop this nonsense
at once. No one in this country is going to call Ralph,
Raif, and the announcers merely make themselves ¢ound
stupid by adopting‘this invented pronunciation. Of
course, the Scots have always loved to invent a pro-
nunciation. In Scogland Dalziel must be pronounced
De-ell!| Why is thére all this vanity about Christian
names ? Why is a man named Smith anxious to let
vou know that he is of an exceptional brand of Smith,
such as Cholmondelay-Smith ? Like authors of pot-
boiling novels, they must have their photographs in the
Radio Times smoking a pipe, the bowl of which is firmly
grasped in the right hand, with the right elbow resting
on the desk, whilst they gaze wistfully and dreamily
into the future with the evident desire to give an awl-like,
and professorial veneer to an otherwise vapid and
vacuous countenance. Surely the B.B.C. can find
something better to do than to sit in conference on the

ranunciation of Ralph. Raif is almost as bad as goff
})or golf. You know the type of man who says that he
is going to play a game of goff, with a lazy and bored
drop 6f the lower jaw—the type of man who goes huntin’,
shootin’, fishin’, ‘etc. The B.B.C. has a tendency to
drawing-room its pronunciations. I hope that none of
my readers, blessed with the Christian name of Ralph,
will be hailed by his friends as Raif. I can almost
imagine all the Ralphs vomiting at the thought. I
must admit, however, that Raif is very ladylike.

Glossary of Electrical Terms 3
HE British Standards Institution has issued Part 7
of the revised edition of B.S. 205—‘ Glossary of
Terms Used in Electrical Engineering,” and it concludes
the series of definitions and only the alphabetical index
remains to be issued. Part 7 contains an entirely new
section pn surge and lightning phenomena, as well as
with impulse voltage testing. Another section contains
definitions relating to electric lifts and electric welding.
The concluding section deals with X-rays and electro-
medical practice. Copies of Part 1 and of all the earlier
parts may be obtained from the British Standards
Institution, 28, Victoria Street, London, S.W.1, price
2s. each. Terms relating~to radio, telegraphy and

Our Roll of Aherit

Readers on Active Seroice—Thirty-third List

F..Gameson (L.A.C., R.AF.).

E. Hanson (L/Cpl., R.E.).

M. A, Thompson (Cfn., R.E.M.E.).

1. S. Farmer (Sgt., R.AF.).

A. West (L.A.C., R.AF.).

N. Bouchier (A.C./1, R.AF.).

— Richardson (Sigmn., Royal Corps of Sigaals),

R. Taylor (A.C./1, R.A.F.). - v
J. A. Gould (Cadet, R.N.R.).

RMION

telephony, which were formerly dealt with in B.S. 2aq5,
will be included in a revised and much enlarged new
edition of B.S. 204, which will be published under thg,
title of *“ Glossary of Terms Used in Telecommunication.”

B.I.R.E. Lecture

“ MODERN Magnetic Materials ”’ was the subject of

an informal discussion at a recent meeting
-of the British Institution of Radio Engineers, held
at The Imstitution of Structural Engincers’ Building,
11, Upper Belgrave Street, London, S.W.x,

G. A. V. Sowter, B.Sc.,, M.ILE.E., M.Brit. I.R.E., and
A. J. Tyrrell, AM.I.LE.E,, AMBrit.I.R.E. opened the
discussion, Mr. Sowter representing the ‘“ Soft * inagretic,
or high permeability materials, and Mr. Tyrrell the
‘“Hard,” or permanent magnet types.

Present-day achievements, said Mr. Sowter, when
compared with the position 20 years ago, were astounding,
modern materials in everyday use now being 10 times
more efficient than was thought possible then. He
surprised most of the audience when he described a new
alloy, which, while it possessed excellent magnetic
properties, was composed entirely of non-magnetic
materials.

Mr. Tyrrell, in presenting the case for permanent
magnets, showed that similarly remarkable develop-
ments had occurred in that field over the same period.
He described the composition and treatment of the
alloys then and now, and explained the methods used.
to magnetise them and to determine their optimum
operating points, He, too, presented a surprise in the
form of permanent magnets, suitable for domestic loud-
speakers, so small that the complete “ pot ”’ was little
more than an inch in diameter, yet the speaker would
~handle an output of two watts.

Radio in Robotland

[Press item.—Mr. Dalton, President of the Board of Trade,
says that 90,009 domestic ** Utility "’ radio sets are jn process
of manufacture, and that all new domestic sets made here
shall be of simple standard designs.]

He's cut down socks and shortened shirts,
And now with radio Dalton ‘flirts—
Let's hope with some: futility!
For radio fans the prospect’s bleak
And rightly will they howl and shriek
When all sets are ** Utility.”

RBut there it is; the People’s Voice

Is vain when asking for a choice—
‘ The Minister knows best!”

Ours to submit, and cease all strife,

Theirs to control our daily life
Within this land so blest.

Will thus our fight for freedom end—
Dalton prohibits ** anodé bend,”
Or orders back to crystals!
Enforcement officers employed
To see no valve sets are enjoyed,
' By threatening us with pistols!

Ah! Sad the fate of this poor land,

When subject to the State’s dead band,
And endless despots rule us.

Each crying ** Liberty " aloud,

They seek to hypnotise the crowd—
Their tactics don't befool us.

To win the war we’'ve stood a lot,
And seen our freedom go to pot.
When won, we will disown
Fanatics' fingers on the probe-—
Which into fury freeman goad;
They shall leave well ajone.
¢ TorcH.”
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Elementary Electricity and Radio—8
. Neutralising : A Complete Broadcasting System

By J. J. WILLIAMSON
(Continued from page 392, August issue)

Neutralising radio-frequency, power-amplifiers in transmitters, when
EFERENCE to Fig. 26 (a) shows the principle ofneu-  the use.of a triode is advantageous.
tralising. The waveformin Fig. 25 (b) represents the .

| waveform of the oscillatory voltage conveyed bythe  The Sereen-grid Valve ‘ e .

Cag from the anode tumed-circuit to the grid -tuned- Fig. 23 {b) gives the equivalent circuit of an R.F.
circuit. Voltages are induced (by the magnetic field -amplifier using a tnogle; the mser_tion. of_-a screen
around L) in Ly, hence, in the cireuit Ly C3 Ly oscillatory between an‘c')de and grid .modifies this circuit to that
current is flowing, which, producing a magnetic field shown it Fig. 28 (a). We now have two capacities in
in L; causcs voltages to be induced in Ly, Obviously series, i.e.,, Cas and Csg. Now let this screen be con-

A& Cag :
! Via neutralizin
j-.L T et . 8
A Via Cag
Lo == C> & i,
te - / sy oo :
4 \ [ LS 3,
= F
v l\/" I\J
v ’
e 1
g T e
1] ] Canceliation of direct-feed
Equivslent circuit of neutralized RE amplitier and neutralizing voltsges : |
Fig. 26.-—Neutralising principle, equivalent circuit and graphical form. Fig. 27—A ypical neutralising circuit. :

we are deliberately feedjng back energy from anode to nected to the earth (Alament or cathode end of the
grid tuned-circuits, and if we cnsure that these feed-back tuned circuits). Note that—Fig. 28 (b)—the Cag has now
voltages act against the voltages fed via the Cag, then become Cgf and Caf, and our object has been achieved.

. Certaindifficulties arise, however, when

Screen we attempt to use a screen between

Anode gl Grid 4 . ! anode and grid in a triode. We cannot

a 1 E = N place a solid screen in the electron
Css'Gsg ) 1 stream, thus a wire mesh is inserted ;

= (o cet G C, the scxje(;u grid“mu?)t be %i\'en‘la E;)sitive

o= - - potential, usually about two-thirds that

g < Cz Lz v b “ of the anode-voltage ; the screeh-grid
b= ' cannot be connected directly to “earth”

- o from a D.C. point of view, thus a con-

: : : : 5 denser of sxllitable value has to be inserted.

. . 4 F. a g

(8} Triode with Screen (D) Triode with Eerthed Screen a s?re%?fz}ii?]tﬁ'allzg is sl%’xlg\l\t'g(\irnell‘}ilg.l ozygl.nb

Fig. 28 —Fquivalent circuityof R.F. amplifier with *screened”™ Cag, The efiect of coupling between anoda

= : i s 4 and grid circuits has been shown to
the two will cancel asshown in Fig. 26 (b}, thus preventing  cause instability, therefore it is important to ensure good 4
the maintenance of oscillation. (Continued on. page 415.).

It can be seen that the hest results occur when the
reutralising voltages arc 180 deg. out-of-phase with l ] [a] J J
and the same amplitude-as the ‘“ direct-feed *’ voltages i ‘m/a ~17/20 velts Vs - Y
adjusfment is achieved by means of Cs. A= /O! P | 4
A typical neutralising circuit is shown in Eig. 27. ,éJ /0000.0 " Va=/00v
. The neutralising e e 2 Sen S B k- b
. voltages are =/ mfa. pv. 2 -
Sk picked up by L; gm - Lo
and fed back to \q
< the grid of gle =
L4 ¥ triode via Cj, ) f i
3 o which, being - 4 1
T 3 variable, per- _— i
}-——v— mits adjustment = ; =
1= 7o next’  to be oltained. /o
7 = Because of the 1
= superiority  of [ (=
b the screen -grid l
valve in over-
/2 C coming instabi- - -2 |0 +2 | +4
> 7 lity, peutralising e s ; =
: H.T.~ 1is rarely used in . g T r , a
receivers, but it l

Fig. 29—A complete S.-G. R.F. amplifier. is employed in " Fig. 30.—1Io/Vy. curve for- Answer 1, page 415,
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|COMMUNICATIONS DEPEND...
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The * Fluxite Quins” at Work

** Where's Ol with our FLUXITE ? He's
Dumb j*7
“* Cheer up [ replied EH. ‘' Don't look
glum.”
Our radio’s gone soft,
So I've sent him aloft ;
He’ll be back in a minute, old chum."

See that FLUXITE is always
by you-—in the house——garage
— workshop — wherever
speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and
manufacturers. Of ali
ironmongers—in tins,
8d., 1/4 and 2/8.

. @

Ask to see the FLUXITE-

SMALL -SPACE SOLDER-

ING SET—compact but sub-

stantial—complete with full
instructions, 7/6.

(538

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

The FLUXITE GUN
puts FLUXITE
where you want it
by a simple pres-
sure, Price 16, or
fitled, 216,

ON SMALL
PARTS [ N

IN countless instances
quite intricate pieces
of apparatus are wholiy
dependent on the proved
reputation and rellability
of their component
parts.

All products from the
House of Bulgin are pre-
eminent for superior de-
sign and workmanship, and
every afticle’ bearing our
Trade Mark has to pass
exacting and exhaustive
tests during the course of
its production.

BULGIN
FOR FUSES

THE finest Radio and small Electrical

glass-enclosed Fuses in the World.
Fhe comprehensive range, from 60 mA.
to 25 A, covers every requjrement.
Accurate and uniform in characteristics
- and made to British Standard Specification
No. 646, & RM.A—~and R.CMF.—
specifization.  Absolutely fireproof and
safe, sure in action upon 50-75% overload.

We ask the kind indul=
gence of the public on
delivery = until  peaceful
conditions return,

ALL MECHANICS W/IL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

AL:WAYS DEPEND ON

Write for Book on the ART OF “ SOFT**
SOLDERING . and for Lleaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on ** WIPED
JOINTS.””  Price ld. each.

FLUXITE LTD. (DEPT. W.P.)
BERMONDSEY ST., S.E.l.

GIN

MARK
A.F.BULGIN&CO.,LTD.,BYE-PASS RD., BARKING, ESSEX

TEL, RIPPLEWAY 3474 (4 lines)

REGISTERED ¢« TRADE
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Times are difficult, but

it.

is no reason why you should
not be looking confidently
forward to the future.’ Your
future will be what you make
Use your spare time to
increase your earning power,
then war or no war your

future will 3
be secure %‘%‘

_EARNING POWER IS A SOUND INVESTMENT

'YES! BE PREPARED

that

Accountaney Examina-
tions

Advertising  and  Sples
Management

Agriculture

AM.L Fire E. Examina-
tions

Applied Mechanies

Army Certificates

Auctioneers and Estate
Agents

Aviation Engineering

Aviation Wireless

Banking

Blue Prints

Boilers

Book:keeping, Aeccount-
ancy and Modern Busi-
ness Methods

B.Se. (Eng.)

Building, Architecture and
Clerk of Works

RBuilders’ Quantities

Cambridge Senior School
Certificate

Civil Enginecring

Civil Serviee

AN Commercial Subjects

Commercial Art

Common Prelim. E.J.E.B,

Concrete and Stryetural
Engineering

Dravghtsmanship. Al
Branches

Engineering. All branehes,
subjects and ex:nina-
tions

General Education

G.P.0O. Eng. Dept,

Heating and Ventilating

Industrial Chemistry
Stitute of Housing

Insurange

Journalism

Languages

Mathematies

Matriculation

any subject.

If you do not see your own reg

DO ANY OF THESE SUBJECTS INTEREST YOU ?

Metallurgy
Mining. ANl subjects

Mining. _Elcctrical Engin- |.

eering
Motor Engineering
Maotor Trade
Municipal and
Engincers
Naval Architectuve
Novel Writing
Pattern Making
Play Writing
Police, Speeinl Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping
Machinery
Radio Communication
Radio Service Engineering
R.A.F. Special Courses
Road Making and Main-
tenance
Salesmanship, 1.S.M.A.
Sanitation -
Sehool Attendance Officer
Secretarial Exams,
Sheet Mefll Work
Shipbutic
Shorthand (Pitman’s)
Short-story Writing
Short-wave Radlo
Speaking in Public
Structural Engineering
Surveying
Teaehers of Handierafts
Telephony and Telegraphy
Television
Transport Inst. Exams.
Viewers, Gaugers, Inspec-

County

ors
Weirhts  and  Measures
Inspector:
Welding
Wireless Telegraphy and
Telephony ™
Works Managers

uirements above, write to us on

Full particulars free.

| CUT THIS OUT

LTD., SHEFFIELD.

Particulars of........
Your private advice
about

To DEPT. 104, THE BENNETT COLLEGE,

IF YOU ATTEND FO THIS NOW IT MAY MAKE A
WONDERFUL DIFFERENCE TO  YOUR FUTURE

COUPON

Please send me (free of charge)

line
which does

{Cross out

not apply.)

Some Useful Books

EXPERIMENTAL RADIO ENGINEERING

By E. T. A. Rapson, assisted by E. G. Ackermann. This
book sets out a number of experiments and methods of
measurement sgitable for a three or four yegrs’ course in
radio engineering at a technical college. A few of them
require rather specialised apparatus but the majority may
be carried out with standard laboratory equipment, 8s. 6d;
net.

INTRODUCING RADIO RECEIVER
o SERVICING

By E. M. Squire,
ductory guide to the practical operation of a radio receiver,
so that new radio service engineers, testers, and dealers
may be able to obtain a working knowledge of receivers -
and servicing equipment in the briefest time, 6s. net,

PRACTICAL MORSE

By John Clarricoats, author*of Radio Simplified. Written

by the Secretary of the Radio Society of Great Britain, this

book introduces a scientific method of learning the Morse

Code, and its application to radio is well illustrated by

many diagrams. Of special appeal to members of the A.T.C, -
and other pre-Service trainees. Is. 3d, net.

WIRELESS OPERATING SIMPLY
EXPLAINED

By W. E. Crook. This is one of Pitman’s famous ** Simply
Explained ' books. This well-known author gives a.clear
and interesting picture of the wireless operator in action—
what he has to do and why and how he does it. 9d. nert.

39, PARKER STREET, KINGSWAY
Pitiman

This book provides a concise intro-

ERS

.| Moanufactured under ‘*Amphenol "’
&« .| Licence and  supplied against
Priority Orders only. o
Lt Preferred by radio englneers |
because of their Strength, ) 1
Efficiency and  Uniform 0 o
Contact.  Send for [list of
English and American types.

ot T =,

=

. 5 j .,J.s&-.{_‘ - ¥ 5 o
CELESTION LTD.
s ngineers}) K" ]

KINGSTON-UPON-THAMES, SURREY, =
s Jj?g?{f'ﬂl,_cqe: Kl:ﬁlf!sto_.@ 5653’7-3.__ £ "“”‘3 a
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W
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design in order that grid and andde leads are kept as far
apart and as short as possible.

General- Examples

(1) What is the reactance of a 0.001 uE condenser
at a frequency of 1,000 cvcles per second ?

(2) What value of induetance would have the same
value of reactance-as the condenser in (1) at 1,000 cycles
per second.?

Answers for Article Six

1. See Fig. 30.

2. {(a) p=16.6"; ra=10,000 2; gm=1.6 m/a.p.v.

() 10,000 2 &

A Complete ‘Broadcasting System

By a * complete broadcast system ” we are referring
to the system whereby the mechanicat emergy of
sound waves is converted to electrical energy, passed
through a transmitter, broadcast, reccived, passed
-through a receiver and finally uscd to reproduce
sound waves. Fig. 31 is a “block” diagram of the
processes involved. y

When sound occurs, compressions and rarefactions
of the air are cauwsed, these disturbances spreading
ouf, impinge on the diaphragm of the microphone (4).

’
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The L.F. voltages are then magnified by being fed: -
to, an L.F. amplifier, which, if amplification is distor-
tionless, produces a magnified or amplified copy version
of the original signal (C).

We wish to broadcast intelligence, represented by
1.¥. voltages, but direct use of these voltages would
requirc great power. Radio or high frequency (R.F. or
H.F.) voltages will give us the commmnunication distance
we_require, for low power, but does not represent the
intelligence to be conveyed ! e .

To overcome this apparent dilemma, we cause somne
factor of the R.F. to vary between 25 and 30,000 times
per second (at L.F. rates), thus, the R.K. * carries”
the intelligence, giving rise to the term.‘‘carricr
wave.”

Obvigusly, two processes are now required r (1) the
productidan” of radio frequency voltages and (2) the
‘““alteration ”’ of the steady R.F. to place the intelligence
upon it, i.c., the * modulation ” of the wave; (D) and
(E) respectively.

Fig. 32 (a) shows the effect of making the amplitude
of an R.F. wave vary at L.F. rate$—amplitude modula-
tion. Fig. 32 (b) represents a wave “whose frequency
has been made to vary about a fixed valuc at L.F. rates \

2o | g Y
o e =

Osc.

~ Radio ’
Waves
ot C l IE A~ | ] ~ 7 g K L M
ound - Sound
Waves Waves
“*”]‘ FL,,. =g - L-G-‘- I P e P I PO — i
4 dator . 7 > Bithig
’ ‘”’;‘7/::"“: o, Amontier L oeg 2t Derector Frequency] ; Ovutput 'd ’]
Mic. l/y . LS
-_— A ’
v 3
Qv LF M Mod. RE %
Det. RE G L.5(Power)
RF
| YV
< 3
Fﬂpﬂ%ﬂ Mog. RE(Power) 4 ‘Moo, RE ch
LE

Mod.kf"

] j 1 S
2 Transmission < . ,'.I { é Reception = Vzll

Fig. 31.—The schematic layout of a

The rapid vibration of the inicrophone’s diaphragin causes

a voltage, the variation of which is exactly similar to the-
variation of air pressure, to appear across the microphone

circuit (B). The varying voltages produced can be called

L.F. (low frequency) or A.F. voltages (audio or audible

frequency), their frequency being between 25 and 30,000

cycles per second—L.F. will be used in future when

speaking of frequencics in this range.

-

Fie. 32 — Showing the

differerice between ampli-—]

tude and frequency
modulation.

|~ Modulated

Unmodulated

{ransmitfing and receiving slation.

—frequency modulation. Although frequency modula-
tion is becoming increasing attractive to the radio
world, amplitude modulation is still - in. gencral
use

The amplitude modulated radio.-frequency voltages
from the modulating process are passed to an R.F. power
amplifier (P.A.), where hey are given energy (¥), and
then fed to the aerial and eaith system, causing alter-

- @ AMPLITUDE MODULATION

@ FREOUENCY MODULATION®
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nating cwrents therein, thereby producing -electro-
magnetic radiation.

Electro-magnetic waves consist of clectric and magnetic
fields at right angles to each other, both being propagated
outwards at the speed of light (approx. 186,000 1miles
or 300,000,000 metres per second). Itis to be remembered
that if an electric field acts along or if a magnetic line-
of-force cuts a conductor, then an EM.F. is prodiiced
across the ends of that conductor ;
electro-magnetic wave sirikes the receiving aerial and
earth system, minute E.M.E.s are produced (G), which
vary in exactly thé same way as the currents in the
transmitter's aerial and earth system. These E.M.F.s
are -amplified in an R.F. amplifier—their amplitude
only being effected (H)—and passed to a * detector,”
which utilises the changing strength of the R.F. voltages
{intelligence) to produce L.F. voltages (I).

Carbon « Contarner
Cranules

thus, when an

of the carbon button upon the carbon granules, therchy,
reducing and increasing the contact area of the instrument.’

1
Now R "; where p (rlo) is the specific resistance of

the carbon, I is the length of the current’s path through’
the microphone, and .4 is the cross-sectional area of the,
path provided for the current through the carbon
granules ; -

Thus, if 4 varies, R varies also.

Now, the current through the microphone depends
upon the voltage applied and the resistance encountered.?

I=V(R. Thus, if R varies, so does the current.
Therefore, the current “ripples’ according {o the'
viration' of the diaphragm.

In Fig. 33 (¢) the ripp1ing current passes through the.
primary winding of a transformer, thereby causing
alternating ~oltages to appear across the secondary
winding. These voltages can now be fed to an L.F.
amplifier as required in Fig. 31 (B).

microphoncs, but they all!
cause the production of

voltages which follow the
variation of pressure at their

l There are several types of
|I ——)

/ diaphragms.
Carbon Equivalent Circurt
Butron for =t Tk
: Card on Microphone 3 3 ‘Outut
—C 2
e Simple L F ampitier
employing
Ml-c 3 s Carbon Mrcrophooie
Diaphragm ¢ @
| i

@ Csrbon Microphone

Fig. 33.—Simple microphone, ils equivalent circuit and amplifying stage.

The L.F. voltages are now fed to an L.F. amplifier
(J), and thence to an ouiput stage, where they gain
further energy (K). The output stage feeds a loud-
speaker or a pair of telephones (L), causing their
diaphragims to vibrate and thus reproducing sound
waves (M). . -

Note the following points: (1) the “ effects®’ of the
alternating - voltages are *‘ passed on’ through the
various processes, i.e., it is not a single, alternating
voltage that is acting; (2) the * blocks” represent
processes, and not necessarily separate pieces of apparatus
for each purpose; (3) modulation is defined as the
“ alteration ”’ of some factor of a steady R.F. wave to
place intelligence upon.it ; (4) detection is defined as the
process whereby' the changing amplitude or strength of
the ‘aniplitide modulated R.F. carrier wave is utilised
to give L.F. voltages. .

The Carbon Microphone

A microphone is a device capable of reproducing the
variations of air pressure (sound waves) as electrical
variations.

Fig. 33 (a) shows a simple carbon microphone.
Fig. 33 (b} giving the equivalent circuit. As
shown, the ‘microphorie acts like a variable
resistance dontrolled by sound waves. »

The compression and rarefaction of the air
causes the mica diaphragm to vary the pressure

An Outline of Amplitude Modulation

In Fig. 34 we have a tuned circuit Ly C; and the aerial
and earth system adjustment to Cy enables the frequency
to which the circuit responds—its resonant frequency—
to be varied. Gonnected to the tuned-circuit is an R.F.
oscillator, the output of which is controlled by an-i.F.
aniplifier. The L.F. amplifier enables the inicrophone
voltages to be amplified. * .

Tracing through the effects, notice that the sound
waves govern the power supplied to the oscillator,
therefore the amplitude of the pulses supplied to the
tuned-circuit will vary' in accordance with air-pressure
upon the microphone'’s diaphragm.

Notice that for maximumn results to be obtained the
tuned circuit should respond to the oscillator’s frequency,!
i.e., the tuned circuit’s resonant .frequenéy should
be the same as the frequency l)fduced by the
oscillator.

The simple process described above represents the
general method of amplitude modulating.a carrier wave,
variations of the method occurring according to the
requirements of the transmitter.

Lo ﬂ ./\ o

Fig. 35 (Right).>—Detection or

~ ., demodulation,

\_ , " Vaive -
NMogulated
Carerer Wsve

Low —
Osextlator Frequeney
sy Arnpi1f 100 .
Fig. 34. (Left).—Basic arrange- 1
ment for

Average Vaive (Lf )

A
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The Progress of Detection Discussed
Fig. 35 (a) shows a portion of an amplitude modulated
carrier wave. A moment’s thought will make it clear
that the effect of a,voltage of this type applied to a
pair of telephones or a loudspeaker will be equal to the
average value of the wave, which is zero at all tines,
i.e., tlie “pushes ” on the diaphragm are equal to the
pulls, and because of the speed and the inertia of the
-Qiapf11':lgm, act, to all intents and purposes, at the same
time. :

It can be seen that the average value of the wave
must be madeto vary. This is done by amplifying the
positive half-cycles more than the negative or vice-versa,
Sec waveforins below (1) Fig. 31 and Fig. 35 (b). L

When detection has been achieved the R.¥. “ripple ”
is filtered out, leaving L.F. voltages only.

The Heterodyne Principle

Heterodyning is the placing together of two frequeneies
to form others.

In Fig. 36 (a) and (b) we have two.freguencics, fi and
f». Fig. 36 (c) shows the effect of placing /i and Iz

AvAVAVAVAREO
%%DU re @ Fig. '36.—Showing the
resullant effect of hetero-
, dyning two frequencies.
Beots =11 0e 2
petixe © . -
Ettect of
AWQ et

together. -We no longer have a steady waveform, the
amplitude varying according to the difference in
frequency and amplitude of f; and f».
The frequency at which the shape of the resultant
waveforin varies (the beat frequency) €quals fi « fa.
Thus :f3== 100 Kc/s p.s.
and fe= rrIo kcfs p.s.
then *#he beat frequency is fi—fa=10 kecfs ps,
thereforc two radio frequencies can produce a low
frequency beat which is the result of the two-waves
“alling in.and out of step with one another over a period
of time. 1f we * detect” this resultant wave then we
obtain a 10 Lcjs p.s. voltage, as in Fig. 36 (d).
The frequency of (c) Fig. 36 is the average frequegey
% -
-’H;f 2 whilst a further frequency, fi--fs, is also

produced ; we are not concerfied with’that,

2

The Superheterodyne Receiver
It will be rcinembered that an amplifier is more
cficient at low frequencies
than high, therefore if we can
chdnge -the frequency of the
incoming ]
8

by attained, shutting out interference. from nearby-
stations,

Fig. 37 is a block diagram with waveforms for a super-
heterodyne receiver. The aerial voltages (A), are fed
via an R.F. amplifier (B}, to a ‘ frequency-changer 7
(C) (also known as a * mixer ” or first detector).

TFhe carricr irequency fi together with the R.I%. (fs)
provided by the ‘ local oscillator ” (D), produces a
“ peat ” in the irequency-changer which also “ detects )
it, producing the lower ggrrier frequency (intermediate
frequency—1.F.) which qpears at (E). Notice (1) that
the I.F. still contains the intelligence that was- upon
the original carrier-wave; and (2) that ,the local
Gscillator’s frequency is adjusted at the saiue time as
the incoming signal’s frequency, in order to maintain a
constant difference between them and hence a constant
1.F. The LY. is fed through a series of aiftplifiers (¥),
and thence to a * second detector ’’ (G), which gives‘us
the intelligence in the form of L.F. voltages. An L.¥.
amplifier (H), output stage (1}, and a toudspeaker or
pair of telephones complete the chain (J).

Continuous Wave (C.W.) Receptiomr °

Continuous or unmodulated carrier-waves  are
generally used for morse communication, because of the
greater rapgeypossible with this type of transmission.
By reference to Figs. 36 and g7 it is obwvious, beeausec of
tlic constant amplitude of the wvave, that detection will
produce no audible note, mercly 4 “elick ” if the wave
suddenly stops or.starts. To,convert the R.F. into an
audible frquency' in a superheterodyne rcceivet, i
second heterodyne action is required and is provide
by the heterodvne oscillator (KX). The R.Y. is thercby
stepped down to an audible frequency when hetcrodyned
and detected. L.F. appears across,the output of (G}
and a steady whistle is heard in the felephoane.

To enable extrcme selectivity to-be obtained the
pitch of the audible notc can be adjusted to that
{sequency which gives the greatest response in the
telephones, usually 1,000 cycles per second, and-a filter
circuit also copnegted, thereby preventing the passage
of all frequencics, with the exception of- 1,000 C.p.s. (L.

The superlieterodyne receiver possesses the advantages
of high selectjvity and sensitivity and easy tuning, but
because-any noise voltages in the aerial and R.F. amplifiee’
circuits ave also heterodyned, there is a tendency towards
a “ noisy ”’ background. A‘fsr, begatise amplification is
rmainly at a lower frequency, the stability of the receiver
is-increased.

. General Examples

1. A signal of 256 kejs is received by a superheterodyne’
receiver with LE. amplifiers tuned to 40 kc/s. What must’
Dbe the frequency gencrated by the local ‘oscillator i

2. What must be the frequency provided by a
hetrodyne oscillator, if the LF, is 112 ke/s and a note
"of 1,000 ¢.p.s. is required in the telephones A

Answers for article seven.
1. 159,200 ohuns..

2. 2535 H. .

(To be continued)
N [‘ k. wse .
o |

H F o J

= G

e 2

-and’ the “sensitivity ” of the

e . Rodio
receiver indreased. - Further, if 4

1

- inter-
Mixer  bemnd mediste 2nd ) = Ao

: goist — e
we can grrange the circuits so -y

e Frequency | Qutput
I/ bd O QU NCY Detector e -

that eny frequency of carrier-

wave is converted to one fixed

Fxs

beat frequency. then we can
design the amplifiers of this
beat frequency for maximumn
responsc at one position, no

Local

amplitude-modu-

lated R.F. carrier-wave to a

lower freguency for amnplifica-

tiop:. purposes, then greater
efficiency can be obtained 9
i

, (or Ct
G2 95
L

Beat
Oscrirator Froquency g
loscitratar | -(For CW.
. only)

tuning controls being required. 0

L4

Greater “ gelectivity ”,is there- Fig.. 37.—The super-heterodync circuit stage by stage.
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A Val ve-tst:

{Continued frem

Constructional Details of the Complete Valve 1
American Llype, two side-contact and one octal. - Also ’ Mair

in the centre of this panel are thrée sockets for a top Tt
cap or side tenmninal connection to anode; sereen, or grid, alrea
while-at the end a socket connects to high-tension to s
negative. lead:
The power unit, which slides into the cabinet from spac
the back, is constructed on a plywood baseboard, a dian
small ebonite control panel measuring 12in. x 2%in, pane
being screwed to the front edge and upon which are {rom
mounted all thg variable resistors and the op,/off swifch of w
Ss. The Iatter has to make and break idir separate is in
circuits, - thus it is convenient to make use of two 2-pole is d
onjoff toggle switches *zanged ;together. This is quite volts
simple ; t)gie switches are mounted close together, one .« toge
ddlly (the little control knob) is drilled 6 B.A. clearance, recti
! the other-drilled and tapped 6 B.A., and, after fitting a of sr
short length of tubing between the two dolligs, a piece therc
of 6 B.A. rod is slipped through and tightened up. but
The idea will be seen from the illustration. The trans
L variable resistors VR1 to VR4 are all-of the wire-wound used
The valve tester as made by the author. type. VR1 and VR4 must also be capable of carrying Smo
- ] a fairly large current, say, 40 milliamps for valves of the form
HE circuit diagram of the valve tester is shown in  P.X.4 type. It would be desirable to increase the value C3a
{ Fig. 1, where it will be noted that IL.T. power of VR1, but bearing in mind the above remarks it is Mans
< s derived from A.C. mains via a transformer ~ hardly possible, especially during these times. is m
and half-wave valve rectifier. L.T. is. delivered to The baseboard is covered with metallised paper— fit a
the valves by the multi-tapped filament transformer, more for convenience of earthing thap anything eise or p:
details of Svhich were given in the August issue. . Hight —for in an instrument of this pature one is at least . whic
tension and screen are each fed to their respective moving ~ relieved of the necessity of avoiding troubles due to The
contact on the electrode selector switch, as are grid—  interaction, unwanted coupling, etc. " test
actually grid bias—and cathode——actually high-tension : \ Fult EM. Vet

negdtive. Since each set of fixed contacts are connected i
in pagallel, and to the valve pins in accordance with
the -B.V.A. standard numbering, it follows that any
source, such as H.T. or grid, may be connected to any

$P T e
4 maf

Fig. 1.—Complete cirsuit of the — AR AAMAM
valve tester. Component values Rt VR4

are given below. o |

: r
EX Meter R2

pini of any valve -holder.

A switch, Sg, mav be put to “ normal™ or ** rectifier
and in this latter position rectifying valves may be
tested ; also, with the switch in this position, an average
load is thrown across the valve under test. L

Sz is for the purpose of selecting ‘‘ mutual con-
ductance ”’ test or *‘ full cmission ”* test and the former
is used- in conjunction with S3 and an external meter
plugged into sockets 56 .marked, “while full emission is
indicated on the panel meter shown in the iflustrations,
$44s the “ soft "’test switch, which, when open-cireuited,
connects a resistor in sdries with the grid circuit,

Of the- power controls, VR1 varies H.T., positive or
anode, VR2 contrgls the screen voltage, VR3 the grid

1w

To Valve Pins
! To 8 Except
Heater Pins

—,ws oA

i bias voltage, and VR4 is the *set zero ** control for use : .
§ iu the mutual conductance test. A Sereen @—
From sockets marked “ Neon test * the Neon'lamp is Top J anoge  @—
broughf into wse for the purpese of ehecking insulation Geidl - O

between electrodes. Sj3 is the on/off swilch.

. General Construction , WA S
Construction is on rather nnique lines, as it allows of

a compact assembly and also gives ease of contro} and

Y .viewing. Reference to the illustrifions and dratwings

} will show that the tester is built in three sections—the

- valve panel, the switch panel, which .also carries a c1 8 mfd
! milliammeter, Neon lamp, ete., and the power unit. The Cz 4 oA
H valve panel consists of -:iin, ebonite and earries 10 valve- Cc3 2 ::

! holders {sec Fig. 3} made up of three Engh‘sl} type, four | c4 2 =

) /

11
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Constructional Details of the Complete Valve Tester.

American type, two side-contact and ome oetal. - Also
in the centre of this panel are thréc sockets for a top
cap or side terminal connection to anode;-sereen, or grid,
while ' at the end a sotket connects to high-tension
negaiive.

The power unit, which slides into the cahinet from
the back, is constructed on a plywood baseboard, a
small .ebonite control panel measuring 1z2in. x 2}in,
being .screwed to the front edge dnd upon which are
mounted all the variable resistors and the on/off swifch
S5. The Jatter has to make and break four separate
circuits, thus it is convenient, to make use of two 2-pdle
on/off toggle Switches ganged ;together. This is quite
simple ; the switches are ‘mounted close together, one
dolly (the little control knob) is drilled 6 B.A. clearance,
the other-drilled and tapped 6 B.A.,.and, aiter fitting a
short length of tubing between the two dollies, a picce
of 6 B.A. rod is slipped through and tightened up.
The idea will be seen from the illustration. The
variable resistors VR1 to VR4 are all of the wire-wouned
type. VRr and VR4 must also be capable of carrying
a fairly large current, say, 40 milliamps for valves of the
P.X .4 tvpe. It would be desirable to increase the value
of VRi, but bearing in mind the above remarks it is
hardly possible, especially during these times.

The. baseboard Is covered with metallijsed paper—
more for convenience of earthing than anything eclse
—for in an -instrument of this hature one is ,at least
relieved of the necessity of avoiding troubles due to
interaction, unwanted coupling, etc. 3

Fult‘EM
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(ing nit
.§77, “August, 1943)
By STANLEY BRASIER

Mains Section .

The universal filament transformer has
already been referred to,” and it will suffice
to say that from the secondary tappings,
leads are taken to 15 sockets equidistantly
spaced round a circle of roughly  3in.
diameter on a small ebonite panel. The
panel is mounted so that it is accessible
from the side af the cabinet, to the inside
of whieh it is scfewed after the power unit

. is in position. The high-tension transformer
1s designed to dcliver approximately 250

. Vvolts at 60 milliamps from i secondary,
- together with a 4v. 2 ainp. winding for the
rectifying valve. © No wery high degree
of smoothing is required in the instrument,
thercfore, a half-wave system has been used,
but a normal full-wave rectifier with
transformer to suft could obviously be
used if it happens to be more convenient.
Smoothing condensérs Cr and C2 are in-the
form of an 844 mfd. block 300 v.w., \wvhile
C3 and- C4 each consist of a 2 mfd. T.C.C.
Mansbridge type 300 v.w. Ii the baseboard

is metal covered, it will be necessary to
fit a piece of insulating material—-cellnloid
ar paxolin—under the rectifier valve holder
which is.of the baseboard mounting tvpe.
‘The grid battery, for the mutual conductance
test consists of two 1.5, volt cells mounted

VR HT Trans

weordance with e

dlows that any

annected to any Fig. 1.—Complete cirvgit of the

: valve tester. Component values

j"<0r “ rectifier "’ are given below.

valves may be T

tion, an average a

est. h
“mutual eon- s ;f-’" {3

.and the former A4S =5 g

 external meter e A i 7
full emission is S b

he illistrations. } 4 H

topen-circuited, w

ciredit. P

LT, positive or P

> VRg thé grid 4 ®ss

“control for use s
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Neon lamip is Crf;,’j Anode AC. f;

King insulation { Mains 3
| . %
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s it allows of LS ‘t;lf
f contral and

and drawings s
sections—the h
also carries a i T B
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sting  Unit

Valve Tester. By"STANLEY BRASIER

Mains Section -

The universal filament transformer has
already been referred to,” and it will suffice
to say that from the secondary tappings,
leads arc tdken to 15 sockets equidistantly
spaced round a <circle of roughly 3in.
diamecter on a small ebonite panel. The
panel is mmounted so that it is accessible
from the side of the cabinet, to the inside
of which it is scfewed after the power unit

» is in position. The high-tension transformer
is designed to dcliver Approximately 250
volts” at 60 milliamps from its sccondary

« together with a 4v. 2 amp. winding for the
rectifying valve.© No wery high degree
of smoothing is required in the instrument,
therefore, a half-wave system has been used,
but a normal .full-wave rectifier with
transforiner to suft could obviously be
used if it happens to be morc convenient.
Smoothing condensérs C1 and Cz arc in the
form of an 8+-4 mfd. block 300 y.w., Wwhile
€3 and C4 each consist of a 2 mfd. T.C.C.
Mansbridge type 300 v.w. I the baseboar|
is metal covered, it will be necessary to
fit a piece of insulating material—cellilnid
or paxolin—under tlre rectifier valve holder
which is_of thg baseboard mounting tvpe.
The grid battery-for the mutual conductanee
test consists of two 1.5, volt cells mounted

VR

AT Trans

£t
Trans

l @ss
[
AC.

Mains

To Hearer
£ Pins

lmeg.2 RO 500 @
Re 1mes'f | RO 1000 2

|
i R4 50,000 2 RS
'HPU-U-(

1

on the baseboard. They are wired in series, with the centre
point to earth, and in the original model a fnounting-was
devised whereby a thick wire was soldered across #lic
bottom—positive of one aud negativé of the other —the
ends of which were turned into a loop and screwed to
the metal-covered basehoard.

Switch Panel

The switch panel is fixed at an angle so that the
electrode seclector switch (which was the subject of last
month’s article) may be viewed and operated’ with case

The tester with froni panel removed and the valve holder panel
slifted to show wiring.

This panel is of ebonite and carries switches 81, Sz, S3
and S4. Sy-is'a D.P.D.T. Q. M.B. toggle switch.  S»
has torperform various functions and therefort requires
two S.P.D.T. and one ordinary make and broak switches
dperated by one control. For want of a more suitable
typc, the writer has used a switch of the Y axley pattern,
but since one S.PA).T. scetion has to stand up to the
H.T. supply from VRi, it remains to be seen how it
will fuffetion with time; so the .reader is advised to
procure something more suitéd to the job if at all
possible.

For instance, - twvo Q.M.B. toggle Switches—one
DP.D.T. and one ordinary onfoff—could be ganged
together in a way similar to Ss. Whatever switch is
used it is important to note that it must be wired in
such g way that when the slider of VR1 connects to the
positiveside of the milliammeter, Rz ntust be disconnected.
from the earth line and R5 and S4 must, at the same

“tiine, be connected to the slider of VR3in order to ensure

the correct operation of the-tester.

S3 and S4, although separate electrically, are con-
structed as one component—a push switch an these liges
has previously beén ‘suggested in Pracricay, WIRELESS.
The drawing is self-explapatory, but it is“néeessary to
explain {hat in the SPD.T. section, S3, the -lower
brass contact ‘must be insulated from the next one -
it is easily achieved by drilling_a hole ‘of sufficient
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Rear view of [ront panel, showing seleclor swilches and neon tube,

clearance so that when clamped between the ebonite
collars or spaces it does not make contact with the
screw which passes through it.

The Jacks and Meter |

Jacks 1 and 2 are of the closed circnit varlety for
measuring.. rectifier and screen current respectively.
Another little home-made gadget is utilised on the
“Neon .test’ sockets. One of these is adapted
so that when a plug is pushed home into it the fixed
condenser—which 1s normally joimed across the
sockets—becomes

disconnected. The b=

e

behind a suitable shaped aperiure cut in the.
panel, the face edges being rounded off to give
a neat finish. Other types of lamp—almost
any sort may be used-—may naturally require
a different method  of mounting and the valuc
of the resistor, R4 may have to be different.

The three ebonite panels, by the way, are
finished in.grey enamel, which, together with
the black controls, gives the tester a snfart and
- professional appearance. The indieator plates
are typewritten on . thin card, covercd by
clear celiuloid and scoured to the pancl by-small
brass pins. .

Wiring
Assuming that all componcnts arc mounted,
ete.  thc wiring may be commenced. Any remarks
in previous articles regarding cafreful wiring up
of test instrwinents apply mofe than ever in
this case, for it is, of necessity, rather complicated
in the whole, but if each scction is worked . " on
separately it is just a matter of going method®ally
through it, making sound soldered joints. Connections
whiell requirc to be made between the various
sections are done with good rubber flex and after.
soldering one cnd to the appropriate point.the other is -
clearly mafked by affixing a paper tab. This will ensure
that, when the final assembly is carried out no confusion
exists with all the stray leads. It'is necessary that the

”

tip of the brass

A

? .'._ - =

British 7 Pin

arm _which the
plug pushes out
when itisinserted
must, of cowrse,
be insulated. The
milliammeter
shown reads o-10
and the writer
intends to add
shunts to increase
the range to 23
and 30 milliamps,.- o %0
conseguently o ol 1 el
details -of these o
are not given 5 ’ ;
because it is. | Ameri:an/ Uxs ’
improbable that 1 N o.

British 5 Pin
(o]
ale© osOlle

\ g

Apode ScreenST+ Grid TC,

* British 9 Pin Cs

© ©
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o

Ux6

©
=}
\ Side Contact
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o
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the constructor

will use a meter

of the saie type.

Anyway, .the in-

clusion of a meter ;
in  the actual
tester is not ab-
solutely essential

Flex feads from pins nos. | to 8:(Except. heater p/‘ns)‘ taken
fo Qctal Volve Base

LT Frans. Sec,

—it was used ‘in
the original
because it was

:useful purposc—
and if onc is not
available, sockets
;marked “‘external
meter full emis-
sion . could be
used in conjunc-
tion with® a
universal test
meter in the same
.way as in the
-mujcon. test.

The neon tube

= E
Snde Contact P ﬁ-t 5 K// British 9 Pin __British 7 Pin

British S Pin ,f//'

is of the type nor: \ StV ux7 X6\ (7223 ux+
mallly US.cd .as.a B HT— Jo Grid ToScreen To‘Anoob

tuning indicator on Power Unit Cponract Contact Contact

with w striking Qn Selector Switch :

voltage of about
150. Itis mounted

Figs. 2 and 3.—Plan and underside views of the valoc pancl.
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Fig. 4.—Layout and wiring of power unit. The L.T. vollage adjustment panel is accessible from side of panel as shown by the inset.

constructor should understand exactly how the valve
pafiel is wired to the clectrode switch. First, all the
heater or filament pins of the valve holders are wired in

parallel and joined subsequently to the filament trans-

former sccondary. There is no switching here except
of course, the adjustment for the various heater*voltages.
All the remaining pins of the same number, from r' to 8,
are joined -together except where that number is a heater
or filament pin. Tor instance, take No. 3 pin; - a wire
will connect to all pins of that number except on the
five-pin (British) and both side-contact holders, which
‘are heater pins. 'Having made this point clear it will
be assumed that the electrode selector switch itself is
salready wired up according to details given in the last
article, so .that the remaining connections consist of
eight flexible leads from pins 1-8 on the vale panel to
the eight fixed contacts at the end of the selector switch.
“They must, of course, be joined so that No. 1 on the
valve holders connects with No. 1 contact on the selector
swyitch,"No. 2 to No. 2, 3 to 3, etc.. For convenience' the
leads from the selector switch arc taken to an octal
valve holder, while thdse from the valve panel go to an
octal valve base.
. screwed to the inside of the cabinet (on short ebonite
pillats) immediately below the left-hand end of the
valve panel, that is, just abovc the H.T. mains trans-
former. In this position the plug from the valve panel
may be conveniently inserted into it and does save
unsoldering at least eight connections if the panels
required to be removed at any time.
Although the photographs give a good idea of the
component layout, etc., it was not possible to complete
all the wiring at this stage,

Cabinet '

The cabinet. is of extremely simple eonstruction and
neasurements are given of the sideview, in ordet 40 show
the correct panel angle, in Fig. 4. It is covered in
black rexine and for this reason, if- plywoal is not
obtainable, even a stout wmargarine or similar box,
reasonably smooth, may be adapted for the purpose.
The weight of the whole outfit however, is considerable,
so that a strong construction is necestary. It will be
seen frond' the illustration that a type-written shect of
valve data is fixed to the inside of the lid, which latter

\When assembling, the va®e holder is -

incidentally keeps dust out of the valveholders when
closed. A'reproduction of the data sheéet will be given
later when it will be scen to embrace every valve—
exeept some American ones—that one is likely to test.
Against each valve type is a column headed % code
number,” and the purpose of this will be referred to
later.

(To be continued)

LIST OF COMPONENTS

One universal filament tednsformer. (As described in
“P. W.” August, 1943))
One mains transformer output 250v. at 60 milliamps
4v. at 2 amps, 2
One 4-volt rectifying valve. g
One 4-pin base-board mounting valve holder.
One L.F, choke, 20 henry 50 milliamps. y
One electrode selector switch. (As described in * P, W.”
August, 1943.) |,
Switches, S1, 52, $3, S4 and S5 (see text).
* Ten sockets.
Two closed circuit jacks (or plugs and sockets with
shotting link).
ne Neon lamp (see text),
One milliammeter if required.
Three ebonite panels (see text).
One ebonite panel mounted with 15 sockets (fot low
tension voltage).
One fuse and holder, 100 milliamps. ..
Two or three (as required) 9-volt grid bias batteries,
Two 1.5v. unit cells.
Ten valve holders as shown on valve panel.
One octal valve base and holder.
Cabinet, wire, screws, hinges for lid, etc. o :
Resistances : Two potentiometers, 100,000 ohms (wire
wound) ; one potentiometer, 10,000 ohms (wiie
- wound, see text); one variablé resistor, 50,000 ohms ;
two resistors, 7,000 ohms, 3 watt ; one resistor,
10,000 ohm, 8 watt; one resistor, 50,000 ohm,
1 watt ; two 1 megohm, } watt ; two 1,000 ohm
1 watt, and two 500 ohm, } watt.

Condensers : One 844 mfd. electrolytic, cardboard .
type, 300v.w. ; three 2 mfd. Mansbridge type,
300v.w.; one 0.1 mfd.,, 350v.w.
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/\/\easurlng Resistance with a Voltmeter

A Useful Method Which Will Help Many

ANY constructors, these days, find themselves
called upon to undertake radio servicing, with
little or no equipment; therefore, the following

simple mecthod of measuring resistance, with nothing
more thag a voltmeter, and any available battery, will
prove helpful.

Jf one measures the voltage of a battery, and then puts
-a resistance in series with the meter, and measures the
same voltage again, it will be found that the second
reading is less than the first.  This is due to the fact

R
MWW

=

/

Li—

Fie. 1.—The basic circuit illustrating the principle of the ohm/uolt
meler,

that all .moving-coil and moving-iron meteps draw
cwrrent, and the resistance placed in series with the
meter causes a voltage drop, thus making the“actual
P.D. across the meter (whxch is \\hat it me"lsurcs) less
‘than before.

Voltage Drop >

It can be seen that the larger the rgsi#tance in com-
parison with that of the meter the greater will be the
drop in voltage across this reslstance and the smaller will
be the reading of the meter for an\ particular battery
voltage. A simple application of Ohm’s Law will enable
us to find the value of -this resistance, provided we
know the resistance of the meter, and the difference in

reading bet\veen battery P.D. (V in Fig. 1) and “ battery
- resistance ”’ P.D.

Assume one uses a battery of voltd&e V as measured
by the meter (vesistance Rm 2).  Thepn, i R, the unknown
resistance, is placed in series, the mdlcated voltage will
drop to Vm (I‘l«r 1) where Vm=Rm, Xcurrent I.

RmxV _ Rm(V—-Vm)
Now I= RiRm °

'Vm'Rtgm Vm
or Unknown Resistante =
Meter Resistanee X Drop in reading of meter
Final reading of meter

Thus all one has to do is to measure the battery voltage
before starting, then when any resistance is placed in
series one just substitutes the drop in reading into the
above formmula. As an example: If the meter had a
resistance of 10,0002 and a 15v. G.B. battery was used
as V, then if the meter reading with an unknown-resist-

ance in series was, say,3. 75v., R= "20%0X (15 —3.75)

3.75

:30,000 ohms.

If, as might easily be the case, the meter’s resistance
is not known, it can be found witht the aid of a fixed
resistance R, of a known valie as follows. Measure the
voltage of a‘battery place the resistance in series with
the meter and note the drop in réading of the meter,

-

Constructors Who Are Short of Equipmerit

Then Rm - Rx I*m.al-;:e'admg qf meter
onp in reading
Thus if placing a resistance of 10,0008 in series with a
meter and a 15v. battery caused. the wutter’s reading to
drop from 15v. to 5v,

10,000
RijtaL 10000765
I0

=.5,000 ohms,

Estimating Resistance

The writer has been for some time in a part of the
world where testing equipment is. unobtainable, the
only. meter on hand being one which I believe is well
known to members of the R AF. It is a small moving
‘coil meter with two ranges, of 3 and 30 velts, and has a
resistance of G6oo and 6,000 ohms rcspectxvely on these
ranges. A series of graphs has been drawn for use with
a 1.5 volt cell, 2-volt accumulator, or a 3-volt battery,
depending on which is available at the time. By means of
these graphs it is possible, as can be seen by Fig. 2, to
obtain reasonably accurate estimates of resistance from
50 to 7,000 ohms. If a 30-volt battery is obtainable,
and the 30-volt range of the meter used, thep the values
of resistance shown in Fig. 2z are correspondingly
multiplied by 1o, extending the range to 70,000 ohms.

It must be pointed out that Fig. 2 is principally an
illustration and cannot be used for meters of other than
60002 resistance. However, readers should find no
difficulty in preparing similar graphs for, their own use,
and they will find that a small amount of time spent in
this way will be amply repaid by the time saved when
they are again “ caught out ”” with no proper/equipment.

3V
For use with V{meter of 600N Resistance

7 Multiply X0 when Rm = 6000 N
and V=30,2015V.

sy |

W

£

Value of R in Thousands of Ohms
G

73
3
2 AQ \\\ 27 TR LSO 5
. \\\\\
° rov 20u 30U

Finat reading of meter

Fig. 2=The curves compiled for the meler used by the writer
of this article.
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Practical Hints

Detachable Oscillator Arrangement ] A Drill Stop
. 4 - L3
RECENTLY constructed a moise THAT DODGE OF YOURS! HEN drilling small holes"throngh
ey and oscillator, and wanted Every Reader of “PRACTICAL WIRE- a metal chassis the sudden
to be able to connect and disconnect ﬁiss fa ):l_lll;t ha;; g{fmc'egmmme {imle 't)l re 11' k ; 16 g
the key from the gscillator frequently, DANE o et s REaseaderse rough of the <
3 - Why not pasd'it on to us ? We pay £1-10-0 =

to ex}cnd the key with flex for uf,e for ‘;hgt best hbilql:s:bmitttegj, and for every d r!ftl may ’Thu\t“' !’
over longer distances. Not havir £l other item published on this page we wi result i a ~ =2 £

. ay halt-a-guinea, Turn that idea of yours ey
following method. Hauine “en ofg | b T s nle g e | demied chassis
ollowing method : aving an o o the Editor, : ) ¢ 5€
S5 S (0 ot ey 1 one o] § B S RRE e |4 Conipdn

soidere WO O hem to one-end Bame and address on every ifem. ease
of the flex and two old wvalve legs “:i‘ﬂ.nthl“r;";!;nnﬁgiogg El G mounted  on
- . T vel 3 -
to the otherL Next I fgstenefdhthg DOF KO Tyt o actical Hins ;he cJ;?sms. :
remaining sockets on a piece of har e — == sSma Cork
\\'fo:;)tcxl andﬂfctrew?)d this :;);11 t}hel siéle SPECIAL NOTICE (}f])]l_éiiltie;is (;;}'Ot‘?g
of the oscillator base, wi he leads ] k el p
for the kev soldered.to them. ‘The Aamesibe. steompaaleilhy, thg will  obviate
. 2 P coupon cut from page iii of cover, ;8 = Cork -
wires from the key contacts were this  risk. =
then soldered to the other two valve C. T, May(Bir-
legs. These were then glued into mingham). Oridt z
drill 1 < o, 4Ty . oL

small holes drilled in the Dase of the key. Everything Testing All-wave Sets protruding

spprox 1=
N poor results are ob- “#7% 7

tained swvith an all-wave A drill stepfor use when
set it wilk often prove of value gritfine holes ‘in thiotmeter
to disconnect all coils except one,

testing tlie set on that particular range in
order -to judge of the performance. This
suggestion is made as it is often found that

Wwas now easily detachable, and this idea may Dbe put
to a number of uses.—R. K. Apams (Swindon). WHE

Tvpe of the general rgsults given by’ the set are
Valve Sockec below standard due to a fault in a component
used or a valve which is not up to efficieney, and

considerable time may be-wasted in trying
coil connections and ‘the switch assembly.,
The set should be tried with the medium-
wave coil only, as results will more easily he
judged on that band. If satisfactory, the
short-wave coil should be wired into
position and the performamce checked in
this respect.—R. Warp {Blctchley).

Multi-phone Morse Circuit
HEN a buzzer is- being used for
morse practice many experimenters
are dissatisfied with the volume if "phones
are used. By mcans of the arrangement
=== illustrated up to 10 pairs of 'phones may be
; C\:’"’( used at very good volume. If the-impedance
Extension Fleox of the primary is known the 'phones imay
g be matched roughly by series-parallel con-

A simplé arrangement for a delachalﬁe morse key and oscillalor. 5 Key .uection’_J,‘ WINTER (Dorking).
] . . . l ] 3 Buzzer
F:xing Control Knobs T

MANY constructors build a good receiver, and when
Battery.

installing it in the caliinet spoil the appearance :
by scratching the front by allowing the screw-driver
to slip whilst focking grub-screws in the contrel kriohs,
Unfortunately, these screws are not easily accessible
and a small watchmaker's screwdriver is generajly Secondary
needed. If the control knob is held rigidly by the fingers
of one hand whilst the screw is tightened, no difficulty
should arise, but a dodge worth passing on is to cut [
a large disc from tin or aluminium and cut a smail hole Primary '
in the centre to clear the majority of standard fixing O/d speaker h
bushes-or spindles. A slot i$ then cut from the edge of
the disc to the centre hole. The disc should be pushed
over “the ‘spiudle, the knol then placed on and the
screw tightencd. Should the driver slip the panel will
not be defaced. When the knob is locked up the disc

may be removed by opening the slot and lifting it over A method of i ing the volume in ok h T
the knob.—S, \Wedroh (Canlbridgc). method of increasing the vg'zgzlleirx: phones when used for-marse

transformer

"
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Permanent Magnets—VII
Damping Torque : Ballistic Galvanometer : Grassot Fluxmeter
By L. SANDERSON

(Continued from page 382 August issue.}

T must be noted in cofinection with moving coil of small dimensions, electric motors, rotary transformers,
l permaneit magnets fhat damping becomes necessary= zud similar electrical instruments, is the prevention of
in order -to eliminate mechanical oscillations of the 2ld copper losscs. This has largely been overcome of
moving parts of the instrument. Permanent magnets recent years by the developmont of permanent magnets
are employed-in numerous instruments of this type in made from the newest alloy magnet materials. Figs. I,
order. to damp the movement of the moving system, 2 and 3 represent characteristic magnets of this type.
instead of using oil or air dashpot damping. The steel columns indicated in Fig. 1 are rendercd
Generally, the damping is achieved with the aid of mecessary by the brevity of the magnet when made from
eddy currents induced in the metallic former about the Alnico alloy. In_ these instruments it is almost
which the moving coil is wound. A vane-of aluminium certain that demagnetising forces will be encountered,
or other light alloy is attached to the movement, and e.g., armature reaction, and this malses it advisable to
cevers the flux in the' magnet air gap, thus producing aim at as high a B value as can be achieved, because
eddy currents in the metal as soon as it moves. These this will minimise the change in B corresponding to a °
currents have a reacting effect on the flux, with the specific change in H.
result that a torque is produced opposing relative motion Where generators are concerned estimation of leakage
of the metal vanc and flux in such a way that when reluctance is so .difficult that a leakage coefficient is
properly proportioned the vane wpay be hindered from usually adopted for purposes of calculation.
swinging about its mean position, ‘and the deflection
made ‘“aperiodic " or “ dead-beat’ as required. The Magnets
It should be borne in mind that the term °‘ meter The next type of modern imstrument in which

Nickel-cobalt _sluminium y
Alloy- i | I
) Il »
. , P

Fiss. I, 2 and 3.—Tgpes of permanent
maznet formed in the latest allvy.

i

damping magnet "’ is often used when not this type of permanent magnets arc a necessity is the inagneto.
magnet is meant, but one attached to elfctric meters This appardtus comprises, as a rule, a permanent maguet
in order to furnish the required retarding torque against field and rotating iron inductor occasioning a sharp
which the current to be metered does work. alteration of the magnetic flux threading_a stationary
winding. The winding itself comprises a considerable

Calculating Damping Torgue .number of turns of fine wire which is linked up with
To calculate the darmping torque the formula used is the automobile sparking plugs by means of a distributor.
4B2wtdio—% In this cquation, Tis the damping In essence, then, the magneto constitutes an A.C.

& m)—— : generator, Here, again, vigorous demagnetising is1-
torque, W is the disc’s veldeity in radians_per second, fluences have to _be allowed for, and, as a rcsult,
t is the thickness of the former, d the width of the designers usually aim at a B value higher than the BH
former, 6 is the specific resistance of the disc material, {maximum). The type of magnet mostly” employed is
¢ is the radius of the disc, and the result is expressed in shown in Fig. 4, and the material employed is Alnico.
dyne-coyss % A relatively new development is the. permanent
In estimating the leakage flux of moving coil ma%nets, magnet chuck, for whose introduction we have to thank
{he air gaps are usually regarded as straight, while the Messrs. James Neill and Co. (Shefﬁeld),| Ltd. The
areas over which leakage occurs are similarly regarded —majority of chucks used to-day, and all chucks of
as being flat, and of identical area. The area itself is magnetic type employed before 1934, ware of clectro-

assamed to be the mean of the two unequal arcas over magnet type. In the Neill chuck, permanent magnets
which leakage of flux occurs. A point worthy of notc are employed, and this means that the risk of breakdowns
ls that with these moving coil magnets the fux docs - due to failure of clectric power supply is eliminated,
not only have to cross an air gap, but must also pass while installation cxpenses are also cut out, and the
through the iron ¢ylinder, which means an additional = chuck itself is readily transterable from point to point as 1
fall in flux represented by the formula Bjlix, in which required. Both _cug:ul_ar and rectangular c_hp’ck_s are

By, hh and 4, correspond to the flux decnsity, length and available, = The generdl principle “of -oporation 1S as
permeability of the iron cylinder. The value thus \io!}o“:s. When the parts being dcalt with on a particular
obtained must, of course, be subjoined to that of the mgchine are gripped by the chuek, the flux traverses the h
gap leakage in ascertaining the magnet’s,correct length.  parts and sets up a powerful magnetic retention force,

One of the problems in the design of electric generators (Continued on page 427)

pJ
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serving to hold them securely in position. When the
operation is complete, and the parts have.to he released,
a lever is moved which operates a cam and transfers
the magnet system to the right. The result of this is

that the flux now passes ‘through the top plate, and the
magnetic retaining force exerted diminishes to virtually
nil.

Residual magnetism is extracted by the aid of a
demagnetising apparatus.

Fig. 4.—One type
of PM. which has a
wide field of applica-

tion.

We must now congider methods of magnetising and
demagnetising. ~ Magnetising has as basis the passage of
an electric current aleng a wire coil, but the development
of modern magnetic materials has made necessary:
considerable alteration in the design and construction
of magnetising apparatus. To'deal with Nial, Alnico,
etc., it is dow tfie practice to employ one or more turns
‘of a copper conductor of beavy section, and to pass
through this an’ electric” current of 20,000 amps, the
duration of the current being momentary omly. The
current itself is obtained by passing d.c. current through
a transformer primary winding and short-circuiting a
single turn secondary winding by giving the magnetising
coil one or two turns.

Demagnetisation is usually achieved by placing the
magnets in an alternating magnetic field from whiech
they are gradually withdrawn to a point at which the
field is of negligible: strength. The initial value of the
alternating magnetising force is identical with that of
the usual magnetising force. When remo®d; the magnets
are non-magnetic. The magnets of smaller dimensions
are in most works %)laced in a solerwoidal coil connected
to a 50 C.P.S. supply, and gradually*withdrawn. Where
inagnets of larger dimensions have to be demagnetised,
it is desirable to use a lower frequency.
Ballistic Galvanometer 1 ?

We have referred in earlier articles to flux measurement,
but have not as vet indicated how these mcasurements
are obtained. The instrument employed is known as
the ballistic galvanometer, Its object is to measure the
quantity of electricity passing through a circuit. Toenable
it to fulfil this function it is essential that it should
possess a. moving system with a considerable inertia

Search Cort

~_Solenord

G oL AAAAN
D.C Suwply
Fig. 5~—Circuil details and connections for the ballistic galvano-
meler test.

PRACTICAL WIRELESS

427

moment, in order that the discharge through the
galvanometer may be completed in advance of any
considerable deflection of the coil. Secondly, it must
not have a moving system with a large amount of
dainping, as a result of air friction and control suspension
friction.” If the ‘galvanometer circuit is closed, electro-
magnetic damping will occur as a result of the passage
of induced currents through the coil. The theory of
the instrument is based on the assuinption that the
quantity of electricity is caused to pass through the
moving coil in an extremely brief period.  Thus, because
of the considerable inertia moment, its, movement
from the rest position is virtually negligible by the
time the discharge is completed, The discharge energy
is afterwards dispelled by electromagnetic damping and
friction. Fig. 5 shows the connections for the ballistic
galvanometer 1nagnetic test, used to dcterruine the
allistic constant.

Because it demands a swift discharge of the quantity
of electricity, the instrumicnt cannot be cmployed as a
means of measuring Hux in electrical machinery magnetic
circuits, because in these instances the appreciable
‘“time constant”’ of the circuit prevents the swift
growth and dissipation of the flux. For these purposes
1t is essential to use a different type of instrument
lI;ermed the Grassot fluxmeter, with which we shall deal
ater. -

The quantity of _electricily passing through the
ballistic galvanometer is reprcsented by the equation
Q=B®, where b7is the ballistic constant and ® thc
true or corrected .deflection for- the undamped swing,
There are various ways of determining b, and that

Fig, 6.—The
fundamental
details of the
rassolt
fluxmeter,

Permanent Magnet

represented by Fig. 5 uses a mutual inductance of known
value.
Grassot Fluxmeter o .

The Auxmeter is an apparatus by means of which
the flux in a ynagnetic circuit to which it can be linked
is directly nicasured. The Grassot fluxmeter (see Fig. 6)
is essentially a galvanoimeter of pointer type with a ireely
suspended coil baving no restriction upon its movement,
and a powerful permanent wagnet. A search coil of
known turns is linked up with the galvanometer, and
the moment that magnetic flux is led into the coil it
(the coil) defleets. The return of the indicator to O is
gradual, thus providing ample time for the necessary
reading. Calibrafion of the instrument is with each
search coil, and it makes a most effcetive piece of
apparatus for mecasuring the distribution of flux in a
magnet.

The advantage the Grassot fluxmeter has over the
ballistic galvanometer is that when measuring magnetic
flux changes the time comprised in the change need not
be small, and, in fact, the result is identical for changes
taking minutes or seconds. It is somewhat less senditive
than the ballistic galvanometer, but highly portable.

(To be conlined)
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Circuit- Considerations
(Continued from page 379, August issue)

HE resultant of VR and VL must be equal to the
T generator e.m.f. I and the angle by which E leads
I is called the phase angle ¢ (from o deg. to go deg.).

The quantity Z which determines the current J which
flows when an e.m.f. E is applied to the circuit is called
the impedance of the éircuit, '

Then E=ZR.

Now consider the triangles of Fig. 12, the first of
which has sides equal to the vector Vi, Vi and E
respectively. This can be represented by avhat is known
as an impedance triangle (second triangle) whose
sides are R, Z and oL respectively.. Then from this
latter we have, by the Theorem of Pythagoras :

Z2=R2+4 212
Z = RE;o?L?
I =E[VR?Fo?L%

The phase relations between the voltage and current
are also obtained from the impedance triangle! and being
denoted by ¢ :
tan ¢ = oL/R = X|R
sin ¢ = X/|Z
cos ¢ = R|Z

Similarly

the expression Z2=R%*-w

In some cases the values of L and R are-such that
the inductive reactance oL is very much greater than
®the resistance R, the impedance of the circuit then being
very, nearly equal to wL. Tan ¢ consequently tends to
become infmite in value, thatis, ¢ approaches go deg.
The circuit is then in effect a-pure inductance. In the
case of R being much greater than wL #an ¢ approaches
‘a zero value, and the circuit behaves as a pure resistance.

Fig. 12.—Production of the impedance triangle from which iy obtained
R%-w?l2,

Resistance and Capacity in Series »

This instance is dealt with as in the previous example,
the reference vector I being taken, VR being in phase
with this while ¥C_lags by go deg. The impedance
triangle (Fig. 13) gives us the result in a similar manner

to the other case. p
P
! e dw
T

221 R2 4 1/02C?
Z = Rif1jo?Ct
I — E/VREF1j?C

The phase relations arc given thus R
tan ¢ = X/R = 1/wCR Va
sin b = X[Z
cos = Z

In a2 mixed circuit of the type just
described the power which the
generator releases o the circuit is as
follows »

(a) That supplied to the reactive component to build
up the magnetic or electrostatic field during odd
quarter cycles which is returned to the generator
during the quarter cycles when the field is
collapsing.

(b) That supplied to pass a current I through a
resistance which is dissipated as heat and the like

i.e., actual power supplied = I. Vp = I%p.

The product of E and I gives the apparent power
that the gencrator supplies:s

i.e., apparent power = EI = J2Z,
We define Power Factor=actual power/apparent power.

=cos ¢
«* . Power Factor=cos ¢

Resistance. Inductance and Capacity in Series

In the circuit of Fig. 14 the current flowing is the
same in every part of the circuit, and a reference vector
I can therefore be drawn as the basis for the complete
vector representation of the arrangement. The p.d.
across the resistance is IR volts and is drawn in phase
with the current; ‘the p.d. across the inductance is
wLI volts and leading the refcrence current vector by
go deg. while the voltage across the capacitance is
1/oC volts, this being drawn with a go deg. lag on the
current vector.

It will be seen that the gquantities wLI and 1/0C are
antipbase and the resultant of these will be either
capacitive or inductive depending upon which is the
greater. The resultant of the three vectors will therefore
either lead or lag upon the current, being dependent
upon whether oLl is greater than, equal to, or less than
1/wC. The three possible conditions are depicted by
the three triangles of the figure. From the first of these
the relationship of E and I is obtained in the following
way:

2 = (IR)2 4 (oLl —1/wC)?
o' E =IVR2 (0L —1/0C)2
. I =E|vVR?*4 (oL —1/uC)?

This expression +/ R?+{wk—1/wC)?is the impedance
Z of the circuit, the phase angle ¢ bctween the current
and the applied voltage being given by :

tan ¢ = (oL —1/C)[R

The relations :

I = E/vR24(wL—1/0C)?

tan ¢ = (oL —1joC){R
ar¢ true whether 1/wC is smaller than oL or not, If
r/oC is greater than wL, the expression wL—1/wC is
negative in sign and & is negative also. This is simply
because the p.d. lags behind the current as in the second
triangle of Fig. 14. Similarly when the quantities oI
and 1/»C are equal, the applied p.d. and the current are
in phase and the circuit behaves as a purely resistive
one.

‘Tq_—":'j 3

! Xu /
: z */wC
LVC ;

4
______ S X

R

I;ig. 13.—Phase relations of E and I and the impedance triangle for «

resistance-capacity arrangement,

The Series Resonant Circuit
Consider again the series circuit of the previous
example. Now, referring to the five vector conditions
of Fig. 15, consider the effect of varying the frequency
applied.to the L, € and R ciréuit.
{a) When o is very small :
oL is very Ssmall; 1/wC is large; (1/oC—owL) is
very large; Z is very large; I is small; ¢ is large,
(b) When o is gmall :

oL is small; 1/wC is large; (r/eC-—owL) is

large; Z is large; [ is small; ¢ is large.
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Fig. 14.—The phase relations and the three possible impedarice triangles for a series circuit of L, C and R.

(c) When o is such that Xo= X1
oL islarge; 1/oC islarge; (1/oC—wl) is Zero ;
Zis equal to K; Iis equal-to /R ; & is zero.
(d) When o is large:
ol is large; 1/wC is small; (r/eC-ol) is
large; Z is large; I is small; ¢ is large.
(e) When o js very large
oL isverylarge ; 146C is very small; (r/oeC—wl)
is very large ; Z is very large; I is very small;
& is large.
From ‘this it will be seen that as w increases (E being
constant in magnitude) the current increases to a
maximum valie E[R, when the frequency is such that

- Fig. 150—Whai happensin® % A
a series resonani circuit Vin
as the frequency is varied,
¢ showing the condition of

resonance, ¥

fa)

the inductive reactance equals the capacitive reactance.
As o increases further the current again decrcases.
The condition when the eircuit is purely resistive and
the current is a maximum is known as the electrical
resonance point, and the frequency «t which this occurs
is called the resonant frequency (fo). The curves of
Fig. 16 show this condition graphically, the current

being plotted againsf the applied frequency and the-

impedance Z respectively.
If fo is the resonant frequency, then:
Frequency at resonanve :

c=Xy
. 1foC=wL
2. @2=1/LC or w==1f vLC
fo==1farn - LC, since o= 2=f
The current at resonance I is given by:
lo=E{Zo=1I R
The voltages present across each of the
components at resonance are as follow :
Ve=IgR =E
VL= =Iaﬁ)l)L : moLE/R
| Vi=IojaoC=E woCR e
Vi and V¢ are equal at resonance, and in ‘©
nornial radio circuits are much lavger than the
generator ¢.m.f. The series resonant ircuit is
generally referred to as the acceptor .circuit.

Circuit Magnification

Before proceeding with the parallel. cases
of A.C. circuits we will deal with the applica-
tions of the series resonant circuit, which we
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, the resonant effect
Wi~/ of a series circuit
- ‘ as” well as the
parallel one,
which will be

% discussed later.
X The ratio V;!E
or Vells is called
the circuit mag-
nification or” Q
factor. - Since
Vitl= IpwLjiIgR
= wal R, the Q
factor of the cir-
cuit may also be

£ /
- \ /‘th —wii

defined as:
Reactance of one kind
Total circuit resistance
Thus, the @ factor=woL/R= 1/60CR
Also, since wg -1/ vLC we have :-
Q=w¢L R=1] vLC L{R=1/R yL|C

Q Factor of a Coil

Consider a coil of inductance L and resistance K.
If it has no association with the resonant circuit it
would appcar that the ratio: ReactaWice/resistance=—=
»L{R couid take up any value dependant upon {requency.

¥ £

P T
A -
[l 1— /f| % £
[ .f f 71
: i |
[7 I :
. @ oy ‘r'
= Y Y%
}
] Ve
|
1
Yy
fe) (d) re)

In practice any one coil is designed for a certain
frequency range. ~Also, it is found that the resistance of
a conductor is not. constant for alternating current ;
as the frequency increaseés the resistance is found to
increase, due to the fact that the increased inductance
of the central region of the conductor confines the current
to the outer layers, thus effectively reducing the cross-
sectional area. The relationship between resistance and
frequency is a complicated one, but it is generally found
that the ratio @/,/R remains fairly constant over the
irequency range for which the coil is designed.
We define @ coil== Reactance/Effective resistance.

Q Factor of a Condenser
Wedefine () condenser = Reactance/Efiective resistance.
In practice a condenser. absorbs only a very small
proportion of the energy supplied 1o it, and conscquently
has a much higher @ than the average coil,

have just cxanined, to radio circuits. Radio
technique is really only a specialised ‘branch
of A.C. engineering, and great use is 1nade of

e A

fo
Fig. 16—Response curves of the series tuned Gircuit.
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Relationships of the @ Factors
In a series circuit let the resistance of the coil be Ry,
and the resistance of the condenser Rg.
Then total circuit resistancéz=Rg+ORe
.. Q -circuit= woL/Re+ Re
For thercoil alone at the resonant frequency :
Q coil=wpL/Ry,
Tor the fondenser alone, at the resonant frequenrcy:
Q cenflenser=1/wpCRo
Now consider 1/Q coil+1/Q condenser
Ry/voE+weCRy
RilopL-4-Refool since wgLl=T1[ugC
Ry Rejool

Q cirentt.
. 1/Q circnit=1/Q coil+-1/Q condenser.

. %o
Fig, 17.—The effect-of resistance, and the hic ratio of the response
curve respeclively. .

> r

In practice, since Q condenser is very much greater
than € coil, to a good approximation @ circuit=Q coil.

Selectivity of a Tuned Circuit
As readers kuow. the selectivity of a gircuit is its
ability to diseriminate between signals of diffcyent
feequeneies.  Clearly  the -peakiness of the responsc
curve - the current against frequency graph as shown
in Fig. 15--is 2 measure of the selectivity ; the peakiness
of such a.curve depends upon the tollgwing factors :
The resistance--the height of the peak given by
is inverscly proportional to the resistance and
¢ ¢
-

M

L——c‘ ;,.——l

-8

T

Fis. 19.—Phase relations in a parallel cirouit of resistance_ond
inductance. 2

iherefore the selectivity varies as I/R.( Tig. 15(a).)

(i) The L.C. ratio—response at rescnance depends
upon the résistance only as we have seen ; response off
resonance depends upon resistance and reactance.

1¢ is found that with 2 low LIC ravio, the resigtance
increases slowly as frequency deviates ironi resonance.

Thus the impedance 1§ smbll, givinginselective response
curves ; fT.e.. fhe. selecti\'it;y depends on  the “L|C
ratio. (Tig. 17(b).) )

[{ ie possible to give the selectivity in terms of Q.
Referring to Tig. 18, it will be seen that for high sclec-

dvity
folf2—f1 )
should he large, Suppose the curve is cut at a regponse
lever of I/v2; it can be shown that at this response
level-the resistance of the circuit is equal to the reactance,
for?
Z— T X2=y2RE=y/2 R _
Current=E{Z=FE[vV2R =I,/vV2,
Now at fr_the capacitanee is predominant. .
L xfenC—onl b et N .
while at f2 the inductive reactance is predominant
7. weL—1feeC=R ‘
Multiply equation (1) by
3 I/ s =qeli== ‘R

BTN TR 0 R R -

T . Ay L R ey N B R

3 2
w1 and equation {2) by w2

and we?l. —1JC=02R

Ior

= 0707 ¢
Fig. 18. —The response 2008

curve from whichselec-
tivity may be given
in terms of Q.

5 o fo f2
Adding these :
2L —ey2L=w R-+weR
L{was—)) (32t 01) - - R{wy 1 w3)
L((-)z—o)])‘— R
Dividing botlr sides by }aoz
: wo— 01 Lles=Rle,
L top o —wy =0, EIR
BLSaR T A € ‘w LI R
Thus by choosing a particular response level we
have shown that Qis a direct measure of the selectivity.!

We have alrcady seen.that Q=1/RVE[C.

Parallel Circuits

We will now deal with parallel circuits. First a
cireyit with inductance and resistance in parallel
as shown in Fig. 19. Since in this instance the
voltage i¢ the same across hoth components, a
vector of the generhtar e.m.f. f2 is taken as the
reference. The current through the resistance is drawn
in phasc with ZInt, whil> the current through the
inductance ‘lags it by go deg.

: ltc

> M— t
| R i
t L% ’x:'

Fig. 20.—Phase relations in a resistance-capacity parallel
combination.

Now Ip=%lol; Ix=FIR:. I=L|Z

Then from the veetor diagram we see that:
VB " L B
1

’c‘——-;—-—_'—a- /

A=

0 v o

E2]Z72— 12 (ol)¥ | E2[R?
. 1221 R 2
L0 Y Z =1 [R2&-1[(el)?
Then Z=1/4y/1[R2 4 1/{eL)?
The current I is given by :
Evi|R2+1{{al)?
Cand lags on the applied p.d. by an angle ¢, The circuit
is inductive.
Resistance and capacitance jn parallel. This circuik
.is shown in Fig. 20,.together with the vector presentation.
The current thyough the resisianec Ig is again in phake
with the applied e.m.f.” while the current through the
capacitance leads the e.m.f. by go deg.
Then from this we-obtain the following:
12T g4I
Lt E272=E 2R2A F202CR
. 1/22=1/R*4- *C?
Z= T R (oC)?
The current I is given Ly :
W1RER @O
and leads fhe applied c.in.f. by the angle ¢.  This time
the circuit is capacitive.

(To be continued.)

NEWNES SHORT-WAVE MANUAL |

6/-, or 6/6 by post from

George Newnes, Ltd., Tower House, Southampton St.
London, W.C2
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Midge_af Universal Receiver

To Assist Those Unable to Obtain the Parts

Given About the Use of Alternatives.

Valves
ANY readers constructing the set wish to use valves
ther than those specified, and in this connection
there is no reason why other makes should
not be used, providing that they are of the same
basic type. I<or instance, Vi must be of the variable mu
variéty in order that the system of véhime ¢ontrol may
be worked satisfactorily. Reference should be made to
the original article where the importance of the correct
value of Rz—the fixed hias resistor—was stressed. The
value of the volume control R may need to be increased
if the particular valve used requires a negative bias of
greater value than that provided by 5,000 ohms (the
value specified). This will be apparent from the fact
that the volume cannot be reduced to a low dnoqgh
level. Similarly, the screen may require some voltage
different from that provided by R3 and here it is best
to experiment with the valye of this resistor for optimum

results.

The detector valve V2 differs from Vi inasmuch as
it is of the *straight’ or non-variable mu type and
works on the anode bend principle. The resistor Rs
should be suitable for all' types, but the makers may
recommend some other- value of load resistor (Ry) for
best results. The screen voltage for this valve must
be kept low—about 20 volts—and it is convenient to
take it from the high potential end of the output valve’s
bias resistor, as is shown in the original circuit diagram.
1f this scheme is not convenient a dropping resistor from
the high tension lirie may-be employed but a fixed
potentiometer systein is rather more satisfactory.

Qutput Pentode

Practically anv universal ontput pentode may be
used for V3 as the optimum load for these valves is
much about the same, and the only thing one need
worry about is the value of the bias resistor, as this may
vary between 150 and 1,000 ohms, according to the
type of valve, so it is important to select the correct
value. This is-casily found, however, from the formula :
Re _Grid bias volts

“~anode current
an anode current of 43 milliamps and requiving
a bias of g volts would develop this voltage
9 _, 1,000
45 1
This, and other simple formul®, is continually
cropping up in set construction and to those
readers who arc unfamiliar with them it is
most useful to record the data in a note-Look-
kept especially for the purpose, together with
any other information which might prove useful
in the future. This would do much to save
time and trouble as well as perhaps avoiding
the necessity of asking the same question in
the form of an inquiry to the Query
Department.

For instance, the calculation of the value for a

X 1,000. For example, a valve taking

across a resistor of R- =200 ohms.

mains dropping vesistor seems to cause some b5
readers a great deal of worry, yet the arithmetic =~
involved is extremely simple. The voltage of the ©
various -heaters, since they are joined in series, 4

does not matter, because the value of the
dropping resistor is adjusted to suit, The
current, however, does matter, becausc, in a series
circuit it remains constant and one has to decide
at the outset what this current will be, i.e.,
whether 0.3 amps or 0.2 "amps, according
to the valves in use,,as the value of the mains

Specified in the January lIssue, instructions are
By ' STANLEY BRASIER

resistor will depend upon this also. To calculate the
resistance required, it 1s first necessary to add together
the heater voltages of all valves including pilot lamps,
and this figure is subtracted from the mains voltage.
The remaining figure represents the voltage to be
ahsorbed by the dropping resistor, the value of which
may then be found by applying one form of Ohm'’s Law,

ie, R .-g where E = voltage (E.M.F.) to be dropped
and C = the current taken by the valve heaters. When
considering this little problem, it is casier to visualise.
the heater and pilot lamp chain as onec piece of apparatus.
This is shown in Fig. 1, where it is supposed that 0.3
amp valves are being used. At the voltages taken by the
valves—svithin: the dotted lines—the ‘ appavatus’”
draws 108 volts at 0.3 amps from the 230 volt mains.
A resistor, therefore, is required to absorb the surplus
voltage in much the same way as an ordinary dropping
resistor between high-tensién positive and a valve
anode, ‘'only that the currént is very much heavier, thus
necessitating a large wattage rating. Applving Ohm’s
Law to Fig. 1, we sce that R has to absorb 230 v. minus
108 v. or 122 V. at 0.3 amps (the current of the valves),

122

therefore R=73- 106.6 ohms. A still simpler way is

to bring the current to milliamps and multiply by 1,000,
o, 122 1,00d 1,220

T 309 1 ;
would be ncar cnough in practice. Incidentally, the
above is another handy formula for the note-boolk.
Although it is the same as the bias resistor calculation
shown earlier it could be expressed as: mains dropping
resistance==

mains voltage minus total voltage of heaters 1,000

heater current of valves in milliamps 1

= 406.6 ohms. Actnally 400 0hnis

Mixed Heater Currents

Where the valves are mixed, i.e., some requiring
0.2 and-some 0.3 amps for their heaters, it is obvious,
that the mains resistance must be calculated at the

14..__..— ~— 108 Voirs ot Q- Amps e = — eb‘

o
)
3
g !
RN e PR e L
Ny
W
o
<
Mains Resistance
to grop 122 Voirs ar O3 Amp. :
- L3

R= 406-6.0hms,

Shoiving how the heater chain is virtually * across the mains supply.
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higher current, and shunis provided for those valves
taking the lower current. An example of this is shown
in the original circuit diagram of the “ Midget Universal
Receiver,” where 0.z amp. valves were used, except
for V3, the output pentode, which consunt®s 0,18 amp.
Thus, the difference of 0.02 amps. {or 20 milliamps)
has to be by-passed by a shunt resistor at 2o volts—thé
_voltage of V3's heater. Therefore, resistance of shunt

20 o 1,000 _ y 600 ohms.

= X
20
Condensers
Some readers have been unable to obtain the
8+8 mid. can type ejectrolytic 'smoothing condenser,
and ask if the, cardboard block tyme will be suitable.
The answer is yes, providing its working voltage is 350 or

<
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over and, of, course, the' capacity is as specified ; but -

even here, if, say, a 4--4 mfd. is on hand it is well worth
trying, for mains supplies -vary so much that
this capacity may be enough to provide sufficient
smoothing. For instance, when the ‘ Midget Universal
Receiver  was undergoing its tests, there was absolute
silence from the speakét on D.C., whereas on A.C. a
slight buzz was usually discernible.

The Mansbridge type block condensers  are also
suitable, but in this case their bulk usually excludes
the possibility of inclusion in a midget set. Regarding
the small condcensers, any of the advertised non-inductive
tubular type with a working voltage of 350 or so are
suitable.

Coils

The coils used in the original receiver are, unfortunately,
not obtainable, that is why details were given in the
article for home-constructed types. Any commercial
midget coils that thé reader may be able to secure
will be suitable, providing they have a primary winding,
which, in the case of the H.F. transformer, mwust be
entirely separate (electrically) from the’ krid winding.
1f no primary winding is available, use can usually be
made of a portiont of the long-wave section—which in
this case is.not réquired—and was actually done in the
original. =

September, 1943 ~

Loudspeaker

This is of the mains energised type having a field
resistance of 1,000 ohms, but fields -of higher or lower
resistance, within reason, may be employed if one
remembers -that the former will reduce the available
high.tension to the valve anodes. The lower resistance
‘will increase it; but most universal valves take up to
250 volts on the anode, so that some advantage may be
gained providing the screen voltages are correctly
adjusted. When using a high résistance unit, one must
expect some slight reduction in all-round efficiency,
due to the inevitably lower voltage, and it would not
be wise to go above a 2,500 ohm field. On the other
hand, if a speaker is available having a very high
resistance {field] of about 8,000 ohms or more, it would
be worth trving it in parallel with the H.T. supply,
that is between cathode of the rectifier and high tension
negative. It would then be necessary to.include a
smoothing choke connected in place of the speaker
field shown in the circuit diagram in the original article.
The size of the speaker unit has also come under dis-
cussion, since various readers wish to use one of 4in.
or sin. diawneter. Obviously this would be quite
satisfactory, although thc output will naturally be
reduced. It ~vas suggested that® an extra L.F. stage
be introduced to compensate for this lack of output,
but such an expedient would only tend to complicate
matters for the receiver, as originally designed, would
fully load & speaker of the truly niidget type.

No mention has so far been made of the rectifying
valve, V4. This may be .of any half-wave universal
type, bearing in mind the heater. current, but where
an American Octal or U.X. type is used (these are
usually full-wave), the anodes should be strapped
together, likewise the cathodes. L

Chassis

It is unlilsely that a chassis of the size specified is
obtainable commercially, therefore it has to be made
at home, if metal construction is required, but a simple
framework of wood, if covercd with some me\tal foil or
metallised paper, will be suitable. iy

AC. Ripple

HE output from the smoothing choke is generally
T referred to as **D.C.,” but it should be borne in
mind that although a rectifier has been used the
output will bear a ripple, the degree of this depending
upen many factors. This ripple is not of great importance
in broadcast apparatus, but on the short waves it is
possible for this to be modulated, thus giving rise to
audible hum in the output circuit. Feed-back Letween
various stages is also possible as the choke is common
to all stages, and it is these factors which concern the
short-wave listener. A simple mains unit or battery
eliminator will not, of course, employ such a high
inductance smoothing choke as a speaker field and thus
the trouble is even more pronounced.

The first step in removing those troubles is to isolate
the detector stage, as it will be found that this is most
prone . to troubles from outside sources. Simple
decoupling may prove effective, but where experimental
worl: is to be avoided it may be preferable to adopt
the following procedure right away. As we have stated
that the detector stage is most likely ta be the root of
the trouble, this should be fed with a, separate H.T.
supply, and the easiest way of doing this is to take a
separate lead from the D.C. point of the rectifier, ie.,
before the smoothing choke, and connect in series a
reliable make of L.F. choke. Two additional smoothing
condensers will, of course, be required and .connecte:
in the usual manner. This now provides two H.T.
circuits, each with their-own smoothing arrangements,
and one can be used for the H.F. and L.F. stages, and
Yhe otner for the detector stage alone,

on the SW.s

- PRIZE PROBLEMS---

Problem No. 447

THOMAS had a receiver of the 0-V-1 type which gave very good results
: when operated off batteries. Owing to the difficulty of obtaining
. new H.T.9, he decided to make up an eliminator (o operate off his A.C.
mains.

On test the unit was guite satisfactory, but when he tried it with the
receiver. the performance of the latter was spoilt by pronounced ** motor~
boating.” Thomas decided that anode decoupling was called for, so
he found a suitable resistor and a 1 mfd. condenser in his junk box,
and conuected the resistor between the H.T. positive line and the H.T,
terminal of the L.F. transformer. The condenser was then joined between
jhe latter and the earth line. When he switched on, no signals counld
be obtained ; thinking that the resistor might be faulty oz too high in
value. he short-circufted it, but still no signals or reaction. What was
wrong P

Three books will be awarded for the first three correct solutions
opened. Entries must be addressed to The Editor, PracxicAL ‘WIRELESE,
George Newnes, Ltd., Tower House, Southampton Street, Btrand,
London, W.C.2. Envelopes mus$ be marked Problem No. 447 in the top
Jeft-hand corner, and must be posted to reach this office not later than
the first post on Monday, August 16th, 1945

Solution to Problem No. 446.

Jones, through being interrupted, did not secure the slow-motion drive to the
s})lndlc of the gangzed condenser, therefore, when he rotaied the tuning knob
the condenser vanes did not move. The fuct that he was able to-receive one
station, was due to the ganged condenser remaining at the same setting, i.e.,
tuned to the local station, as when he switched off prior tb muking the alteration,

The following three readers suecesstully solved Problem 445, and books have
aecordingly been forwardedh to thera. H. W. Wells, 30y Coombe Wood Hill,

Purley, Surrey ; R, Johason, 57, Bulk Road; Laacaster ; B, Dann, 53, High
Street, Cottenham, Camis,
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Impressions
Review of the Latest

HM.V.
M.V, have this month released the third of the series
H of important British works recordéd by them
under the auspices of the British Council. The
recording is of *“ Concerto for Pianoforte and Orchestra,”
by Arthur Bliss, and it is performed by Solomen (piano-
forte) and the Liverpool Philharmonic Orchestra, con-
ducted by Sir Adrian Boult. The concerto, which is
on a grand scale, and superb and powerful in conception
and execution, was conimissioned by the British Council
for the British week at the New York \World's Fair,
and it was first performed on June 1oth, 1939, at the
Carnegie Hall by Solomon and the New York Philharnionic
Orchestra under Sir Adrian Boult, Tt is particuiarly
interesting to note that the work is dedicated to The
People of the United States of Awerica. The recording
consists of five records, H.)M.V. €3348-52.

Maggie Teyte, soprano, with Gerald Moore at the
piano, has made two heautiful recordings in French,
on H.M.V. DA1833. She has selected, this month,
Bizet’s “ Chanson d’Avril” (Song of April) and “JIe
Colibri,”” Op. 2, No. 7, de I’Isle-Chausson. Maggie
Tevte, an Englishwoman of Scots extraction, born in
Wolverhampton, has rendered great artistic service to
the Fighting French, and this#vas recognised by General
de Gaulle, carly in June, when he presented her with
the Croix de Lorraine.

Ronald Frankau, with,
the piano, asks “ Ov is it Just Wistful Thinking ?
and then gives us “ Post-war Midnight News,” on
H.M.V. Bg32x. These two pieces are typically Frankau-
Crick, and, needless to sav, original, subtle and very
entertaining.

Glenn Miller and his Orchestra. have made a good
record, H.M.V. BDs5808, with their presentation of
“ Serenade in Blue’ and Kalamnazoo,” both fox-
trots. Joe Loss and his Orchestra offer Why Say
Goodbye,” waltz, and “ I've Heard that Song Before,”
foxtrot, which is featured in the film, “ Youth on
Parade.”” These are good numbers, and they are
recorded on H.M.J". BDs807.

Columbia
ia THE Children’s Corner” (Suite for Pianoforte) is
one of the few masterpieces of music written for
children. It was written by Debussy for his daughter,
who was a gifted pianist, and the suite is, undoubtedly,
one of the most perfect examples of his genius, It
consists of (1) Doctor Gradus and Parnassum; (2)
Jimbo's Lullaby; (3) Serenade for the Doll; (4) The
Snow is Falling; (s) The Little Shepherd, and (6) The
Golliwog’s Cake Walk. On the remaining side of the
second record is *‘ Traumerei  (Dreaming), irom * Scenes
from Childhood,” Op. 15, No. 7, by Schumann, another
masterpiece written for children ol all ages.

Louis Kentner (pianoforte) gives us a wonderful solo
interpretation of these works, which I think will appeal
to all lovers of Debussy and Schumann. The recordings
are on Columbia DX1r21 and DXr1122,

In the DB series, Nelson Eddy, baritone, has recorded
two fine ballads, * To-morrow,” from *Salt Water
Ballads,” and *“The Blind Ploughman,” on Columbia
DB2114. Nelson Eddy has, a fine, pleasing voice, -the
frue qualities of which are revealed in these two enjoyable
recordings.

*Chanson Hindoue” and “ Kashmiri Song” are.
the two ever-popular compositions which the  Albert
%andler Trio has selected for its recording on Columbia

B2115.

Victor Silvester and his Ballroom  Orchestra _have
two records this month.a. They are Columbia FB2937
and I"'B2938. On the former, they have recorded *“ Keep

of course, Monty Crick at

on the Wax

Gramophone Records

an _LEye on Your Heart” and * Sentimental Feeling,”
quickstep and slow foxtrot respectively. For the second
record they selected *“ Yon'd be so Nice to Come Home
To,” quickstep, and “ \Vhy Say Goodbye,” waltz.
Two good records for those who like their dance music
in strict dance tempo.

“You and the Waltz and 1,” coupled witli “ When
You Wore a Tulip,” featured in the films “ Seven
Sweethearts ” and ** For Mc and My Girl,” respectively,
are two good numbers performed by Carroll Gibbons
and the Savoy Orpheans on Columbia 1'B2936, in first-
class style,

Jimmy Leach and the “ New Organolians,” Dudley
Beaven at the Hammond organ, on Columbia I B2g33,
have made a fine recording of “ The Sheik of Araby "
and ‘“ Star Dust.”

*“ Polar Star,”" waltz, and “ Monte Christo,” also 2
waltz, are the two numbers selected by The Bohemians,
a light orchestra of most pleasing composition and
style. A very enjoyable record.

Parlophone
MY first record from the Parlophone list is that on
which is reproduced the latest-recording by Richard
Tauber. The number is Parlophone RO20522, and I
advise you to make a note of it, as Tauber is outstandingly
good and the songs he sings give his magnificent voice
and technique full scope. “ Dearly Beloved,” featured
in the film “ You were Never Lovelier,” and “ My
Heart and 1,”" from “ Old Chelsca,” are the two com~
positions he renders with such good effect.

On  Parlophione R 2876, Duke Ellington, and his
Orchestra have recorded, in the 1943 Super Rhythm-
Style Series, No. 89, “Drop Me at Harlem” and
“Clarinet Lament.”” This record should have wide
appeal among Duke’s fans, but personally, I like my
music several degrees cooler.

“Tin Pan Alley Medley, No. 56, which introduces
* Whispering Grass,” “ Three Dreams,” “ There's a
Harbour of Dreamboats,” “ Where's My Love,” * The
Lady Who Didn’t Believe in Love,” and “ Keep an Eye
on Your Heaxt,” is on Parlophone I 1983. The medley
is played, as usual, by Ivor Moreton and Dave Kaye,
on two pianos, with string bass and drums.

Géraldo and his Ovchestra offer two very good numbers,
 Moonlight Mood ” foxtrot, and “Pavanne,” also
foxtrot, on Parloplione Frg81. 1 recomunend this to
all dance enthusiasts.

Regal
HAVE only two Regal selections this month, but both
are good in their individual classes. The first is
one which will be welcomed by ail supporters of Harry
Roy and his Band; it is numbered Regal MR3699,
and on it Harry has recorded ““ Don’t Get Around Much
Anymore ” and * Best Wishes,” both foxtrots. The
other recording is by Reginald Dixon at the organ playing,
in first-class style, ““ Rustle of Spring ’* and-** Automne,”
two fine numbers played in a masterly manner.

e o000 4 gen annes e o paran. a0

A REMINDER
PLEASE take at least one old record with
wheudpurchasing new ones. 1:
The need for materials for making new records
is most urgent. Ask your dealer for full details

$ou

about the allowance given on certain old records,
even if they are chipped, scratched or cracked.

The supply of new records depends upon the
‘return of old and unwanted ones,
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ELECTRADIX BARGAINS

HANDCOMS. Government  all-
metal Field Handeoms, Miero-
telephones or Transceivers, for
portable or fixed telephones. The
famous -No. 16 Handeom used in
Army field sets. Al meial, with
mike finger switeh, with 4-way cord,
15., Similar Handcom, less switel,
no cord. 7/8.

TELEPHONES. - All fypes. . Used
house type, 9/8. G.P.0., ail hakelite,
new, 25/, or with cradle, 20/-.
HEADPHONES. 120 ohms, 10/-. High Resistance,
15/-.  G.P.0. pedestal transmitter and phone, 10/-.
Ottice phones from 27/6.

BUZZERS, ete. A,0. Maing Buzzers for 6 voits,
4/-.  A.C. House Bell,
6 to 8 volts, 2jIn.
gong, 4/6. Combination
A.0. Bell and Mains
Tranzformer, 10,6, {
BAKELITE [BUZZER,
3/6. Square brass case, #f
5/8, Heavy-type hakelite
case, 53/8. The famows Tiny Townsend high-note
Buzzer, the smallest made, nsed by Government on
wavemeters, has ample platinum c¢ontacise Ideal
for key work (as {Hlustrated), 10f-.

LOW RESISTANCE DICTAPHONE SOUND AMPLI-
FIERS and horn ior loud sige., with buzzer. 7,6,
MIKES, Home Broadeaster on adjustable tahle
stand, 25/-. G.P.0. candlestick type, 7/6. Armoured
mike unit, 5/-, Sensitive G.P.0. mike huttons, 2/6.
RELAYS. Telephone type No. G twin bobhin,
Dolarired 8.P. chiunge-over, 6 volts 25 m,a., 8,6.
No. 44 on-off 8.P., 2 volts, 5:-. Relay movements
less blnde, 1,000 ohm ecoil, C.T.. 2/6.

LIGET AND RAY CELLS. PFeleninm Raycrut,
21/-. Rageralt outfit with relay, 42/~. 10,000 ochm
Relay, 22/8. 1
DIMMER RHEOSTAT-SWITCHES. 1 ohm to
0 and Oft, np to 3 amps. for regilation on 6 to 12
volts, hanks ‘of battery charge. Model Control
A.0./D.C, ete. Hollow knob has centre contact
min. lamp. New Aetna U.8.A,, in carton, 2/6 only.
Worth 5s. Extra Bulb, 6d. Very Large heavy
current Grid Rheostats, 40 amps. with heavy
10-stud Switch for 220 volts to 45 volts 33in. x 16in.
x ldin.,. £5/10/-. 110 volt ditto, 16in. x Idin.
x 14in., £3410/-.

FOOT SWITCHES. Strong medinm size heavy
eurrent spring-off, ironclad, 10/-. Mentor Baitery
Charge Panel Indicators, Thermal type, § or 12
volts, 5/-,

LIQUID LEVEL INDICATORS with bhall float,
geared to watch-dial panel gange for range of
Yin. rise or fall, 7/6.
CONDENSERS ixed. 2 mfd
G.P.O. - jor smoothing. 2/8.
H.T. Mlca Fixed Condensers,
1-4 mtd.,' 4,000 volts, 10/-.
Large 1 mfd., 2.000 volts, 10,8.
1 mid., 6,000 voits. oil-filled Bl
condensgers, 35/~. 2 mfd., 4,000
volts, cased, 45/-.
INBULATORS. All shapes and
sizes from aetinl egz or sheH at
2d. to big.Navy Gin, type. Cleats and pedestal
Insnlators. No list rendy. Please specify wanta.
SMALL MOTORS with defective armature necding
Tepair, 1/25th h.p., Zood bearing, no brush gear,
sound, 10/8 each; t h.p. A.C. Motaor, 230 volts,
30 cyoles, 2,800 reva,, split phase, Laurence, Seott,
£4/10/- : D.C. 110 volts. { h.p. and { h.p., £3,5/.
SFECIAL DYNAMO Bargaihs.  Rotax, 12 volts,
81 amps., D.C., 3rd drush, size 8in. x 4}in,, 1lb.,
cnst €10, nnused, 15/-, postage 2/{-; G.E.C. Donble-
current Dypamgs, 6 volts apd 6060 volts, ball-
bearings, 171h.. as new, 27/6. Camdage Paid
England and Wales.

MOTOR GENERATORS. D.C./D.C. 3 h.p. 220 volt
mator on bedplate coupled to 8 voit 250 _Dynamo
with massive commutator, J. H. Holmes, £35 10/,
220 volts to 9 volts 50 amps., Hobart, £18. 220
volts to 16 volis 6 amps,, £7/10%.

AIR COMPRESSORS. Smuall vertical tTpe inflators
for belt crive, worth « fiver, £3/10/-. Portable
Electric on wheels for paint apray, £I85. .
PUMPS.  Stnart motor pumps, centrifugal, C.D,
Bhelter, 12 volts D.C. or 220 volts A.C. in stock,
Twin-piston pumps with or without motors, fos suds
or water.

NEW SHOWROOMS AT NEW ADDRESS
Come and see ns at 214, Queenstown Rd., Battersea,
Convenlent from anywhere by No. 137 Bus from
Oxinrd 8t., Marble Arch or Ciapham Common Tube
to our deor.  We are next to Queen’s Road Station,
two statlons from Waterloo. Kindly add postage
cost on mail orders and send stamnped envelope
for all anawers to enquiiies.

ELECTRADIX RADIOS,
214, Queenstown Road. Battersea, London, S.W.§
Telephone: Macculay 2159,

PRACTICAL WIRELESS
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Traihed men
get

GOOD JOBS

Now is the time to prepare
yourself for the future. There will
be splendid opportunities for
technically trained men to secure
well-paid employment, or start
radio businesses of their own.

Even if you know nothing about
radio, we can train you. Our
speclalised method of Home-Study
Tuition is a proved success.
Hundreds of our students now
doing important work owe their
progress solely to our training.

Post coupon now for free details
of our Home-Study Courses in @
Radio Reception, Transmission,
Servicing, Television, Radio
Calculations, Mathematics,
{Eiementary and Advanced).

T. & C. RADIO COLLEGE,
2, THE MALL, EALING, W.5

B o o
! (Post in unsealed envelope, 1d. stamp. i
] Please send me free details of your
Home-Study Mathematics and Radio I
| Courses.
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— RELAYS—

TWO STEP RELAY LF/FS
(Heavy Silver Contacts)
First impulse
‘*On."” Second

AERIAL
CHANGE - OVER

LONDEX LTD.

Anerley Works, 207, Anerley Road,
London. 8.E.20. 'Phone : SYD 6258/9.

_{v!

Makes 30
important tests.
) AC/D.C. Used
everywhere by Electricians,
'Wiremen, and Service

Engineers. /nteresting booklet “A24" on
testing, free. From all wholesalers or direct.
RUNBAKEN - - MANCHESTER - - |
e o n e gl R T e L]

EGOKSELLERS TO THE WORLD

*FOYLES

FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBIJECT

119-125, CHARING CROSS ROAD,
LONDON, W.C.2.
Open 9 a.m.—6 p.m, including Saturday
Tel.: Gerrard 5660 {16 lines)

GALPINS

ELECTRICAL STORES

“ FAIRVIEW,”
LONDON RD., WROTHAM, KENT.

TERMS CASH with ORDER.
No

Regret no Orders can be accepted from Eire
or Nortiiern Ireland,

ELECTRIC LIGHT CHECK METERS,
well-known makers, first-class condition,
electrically guaranteed, for A.C. mains
200,250 volts 50 cy. 1 phase 5 amp. load,
10/~ each ; 10 amp. load, 12/6, carriage 1/-,
1 K.W. TRANSFORMER, input 100 volts.
at 100 cycles, single phase, output 10,500

volts, centre tapped to earth, Price
£4/10/-, carriage forward.
HEAVY DUTY CABLE, VIR, and

braided in first-class condition, size 37/13,
lengths 30 to 40 yards. Price by the length.,
&/~ per yard, carriage forward, or 7/~ per
vard for short lengths. carriage paid.

1 K.W. ELECTRIC FIRE Element, size
16in. x i}in. x 1lin., for 220 v. mains A.C,
or D.C., as new, 6/~ each, post free.
ROTARY CONVERTER, D.C. to D.C.
input 48 volts : output 2500 volts at
1 kW., condition as new. Price £10'
carriage paid.

I WA'TT WIRE END Resistances, new and
unused, assorted sizes (our assortment),-
518 per doz.. post free.

SOLID BRASS LAMPS (wing type), one-
hole’mounting, fitted double contact small
B.C. holder and 12-volt 18 watt bulb,
13/6 each. post free, or 30/~ per doz.
carriage paid. -

INSTRUMENT METAY. RECTIFIERS.,
by famous maker, 10 m/a full load. convert
your D.C. meter to A.C. working. Price
15/- each, post free.

TUNGSTEN CONTACTS, 3/18in. dia.. 2 pair

.mounted on spring olades, also two high
quality pure silver contacts 3/16in, dia., alss
mounted on spring blades. fit for heavy
duty, new and unused ; there is enough
base to removae for other work. Price the
set of four contacts. 5/~ post free.

b 220 VOLT DYNAMO 9 AMP. ontput by
Lancaster Dynamo Co., shunt wound,
speed 1.500 R.P.M.. condition as new.
Price £10, carriage paid.

AMPMFETERS, description as above, range
0-1{ amps. Price 25/-, post free,

KLAXON MOTORS. 220 v., D.C., 1/10 H.P.
shunt wound, ball-bearing, fitted reduction
gear giving speed of 700 r.p.m., high-grade
job, condition as new. Price 50/~ each,
carriage paid.

D.C. MOTOR, shunt wound. condition as
new, high grade, ball-bearing, iH.P.

%can be supplied in 110 volts, D.C. only.
Price 40/-, carriage paid.

MOVING COIL movements, needing slight
repair, modern type, famous makers
deflection 5 to 10 m.a. Price 15/-, post free.
RIGHT ANGLE DRIVE, mounted in gun-
metal box, all ball-bearing, fin. dia.
shafts, as new, 12/- each, carriage paid.
KLAXON MOTORS, as ahove, with richt
angle drive, but need slight repair, mostly
fields open circuit, not guaranteed.
laminated fields, 20/- each, carriage paid.
AUTO TRANSFORMER. Rating 2,00,

watts, tapped 0-110-200-220-240  volts0
ag mew._ Price £9, carriage paid.
EN Vitreous resistances, size 5in.

by lin., 5000 ohms to carry 100 or 150
m/a. two sizes. Price 4/- each, post free.’
RESISTANCE MATS size 8in. by 6in.,
set of four, 80-80-150 and 690 ohms to
carry 1 Price. set of four,
5/-, post free.

MOVING COXL amp. meter, 2}in. diameter,
panel mounting, reading 0-20 amps.,
F.8.D. 15 m/a. Price 30/-, post free. |
CROMPTON DYNAMO shunt wound,
output 50/75 volts 25 amps., 4 pole, speed
1,750 r.p.m., massive construction, in
perfect working order. Price £9, carriage

paid. -
MOTOR DRIVEN PUMP, 100 v. D.O.
motor, ‘ Keith Blackman,” ih.p., Zin.
inlet and. outlet, gear type pump, in
perfect working order. Price £5, carriage

paid ; ditto 220 v. D.C. motor #in. talet and
outlet. Price £7/10/0, carriage paid.
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
be accompanied by the name and address of the der (not

,

Station Identification

IR,—In answer to Mr. A, J. Newinan, who asked in

_ the August issue of PRACTICAL WiRrgLESs for
informationeoncerning stations Allied Force H.Q., North
Africa, and American stations on the 23 metre band, T
have received these transmissions regularly.

Al ied Force H.Q..Worth Africa, has no cal. sign, but
Just announces as A.F.H.Q.,, and sends dispatches to
news agencies in New York and London. It alco calls
the N.B.C. and C.B.S. in New York. The time of
transimissions of the dispatches varies, but is usually
hetween 23.00 and midnight:

he American station Mr. Newman mentions I take
to be WKRD, not WKRB as he suggests. It does not

' announce the location of the transmitter,

Both these stations [ received on a 3-valve home-
made Dbattery set (det., 2 L.F.) at a strength of R 5-6.

Here are partieulars of one or two other stations that
may interest some réaders :

Quito, Lcunadér, on 25.08 metres, English Ianguage
programine, 01.00—o02.00 hours ; .Ankara, Turkey, on
31.20 metres; calling C.B.S., New Yorl, o1.25 hours;
and Brazzaville, F.I%, Africa, on 25.06 mietres, news in
English at 20.45 hours and 22.45 hours, times B.D.S.T.—
N. W. Hoare {Southampton).

Simple SW. One-valver

SIR,a’Being at present without a RX, and wanting
one as soon as possible,” I built the o—v—o described
in the October, 1942, issue of PracricaL WIRELESS.
Results have been pretty good, using a 25ft. inverted-
aerial. [ have logged a 'good nuinber of stations in twe
days, including WRUL, WRCA, WCBX, PRI1.8, “ Voice
of Free India,” Radio Metropole, Vatican City. PRLS
is situated at-Rio de Janeiro and is annéunced as Radio

Nationale and uses a directional beam directed on Great~

Britain. The wavelength is 25.61 metres, time received
22.30. “‘ Voice of Frec India’ was heard on 26.1 metres,
giving talks in Hindustani and Bengali. 1 would be
very grateful if any reader could help me to identify the
following stations. Radio Nationale and a station on
the 25 metre band which closes_dgwn with * Bon jour,
Madame, Bon jour, Monsicur, Bon Jjour, mademoiselle,”’
then the French National Anthem  was played. —
G. REpvE (Norton-on-Tees). 1

[(We have received numerons reperls confirming the
efficiency of this set. The design is available in blucprint
Jorm. P.1V.88—Eb.]

logged on an OV.1 Receiver

IR,—I recently constructed an o.v.r Rx similar to
F. G. Rayer's, but while waiting for the correct parts

to arrive, I built it as'follows : Det. with pentdde output,
a 4-pin coil, .0001 tank, .0003 reaction, a 5 meg. leak on
output, 3 meg. leak on det., a 60,000 ohm resistor, 1 meg.
on the negative bias, and a .01 condenser on the chokes.
Lnever had a smoother working Rx. Four days later the
specified parts drrived, and now the receiver is built
exactly as F. G. Rayer’s diagram, except for the tank
{.000r) and the 4-pin coil. Two dets. are used, a Mazda
H.L.2 and Mullard PM1HF for output. Ii T reverse
these valves, the set will not work. ¥ZI comes in twice

as loud, and very clear now, and recently 1 logged a B.C.
calling itself Radio Cameroon on approximately 23.85
metres. Only once, the first time T tuned it in accidentally,
They are on the air

did I hear it announced in 12nglish.
>
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from 18.15 to 19.15 GALT., mostly in Freneh," with a
musical item for the last 1o minutes.

Other stations I ‘have logged are:
B. Corp., 5 min. news at 21 hours G.M.T. on 18.66
metres; Radio Andorra, 49 nletres approximately ;
United Nations Radio, French N. Africa, 33 metres
approximately, and lastly, XGOY. in Chungking
calling K.K.W_in San Francisco for tilge check, 25 metre
band.  To those who use a proper reaction condenser
for this Rx, and the set does not work, here is a tip:
put a wire across both fixed terntinals.—A. RoBiNsON
(Biggleswade).

Berne, Swiss

Harkness Reflex Circuit

IR,—I was very interested to seec the “ Harkness "’
reflex circuit described by Mr. N. A. Webb, 4n the
March, 1943, issue of PRACTICAL WIRELESS, but, being
busy at that time, I did not try it out. Now, having
a spare afternogn, 1 made it up and found it excellent.
I used a plywood chassis, with two separate tuned
circuits (spaced about 6ins..apart). The coils are a pair
of standard R.F. transformers in metal cans, but I
did not earth the cans. The detector js an ordinary
crystal and catswhisker type. The bypass condensers
are smaller values than those in Mr. Webb’s circuit,
being .0005 and .00025 mfd. (instead of .oo1 mfd.)

The valve is an American type 9 battery telrode,
and with this 6 volts H.T. is sufhcient.

The results were excellent and I endorse Mr. WV, I5,
Dodell’s opinion of the circuit (in the April, 1943,
Prscricar. WIRELESS). The volumne is as good as that
which a 2-valver with reaction could give. I have no
doubt that 'with a well-designed set of coils (mine are
not a good quality) the results would be even better.

When the catswhisker is lifted off the crystal, there is
a tendency to oscillate ; however, a little Attention to
screening and general layout should eliminate this
while the wse of a permanent detector would also cure
the trouble. Apart from tls, there is no instability at all.
Without an earth, the results are still very pleasing ;
both the Home and Forces programmes are a little too
I(t;)‘ud) for comfort with headphones.—P. D, THoxas
Ayr).

Schwerzenburg on 31.45 Metres

IR,—As it may be of general juterest to readers I
report that the Swiss Tnglish Service from Schaver-
zenburg (which transmits on the 48 and 25 metre bands)
was changed from 25.28 metres to 31.45 mefres as
from June zoth. The previous wavelength of 48.66,
metres is unchanged.—A. McGucan (Agbeston).

=
MASTERING MORSE’

l' By the Editor of PRACTICAL WIRELESS

3rd EDITION

This handbook, written with special regard for service
requirements, will enable even the beginner rapidly

to become proficient in sendlng and receiving.
Of all Bookszllers, or by post 1/2 from
1]+  GEORGE NEWNES, LTB. (Book Dept). 1/-
,! At Tower House, Southampton Street, ot

- London, W.C.2
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Replies to Queries |

Changing Over to Variable-mu

“ Would you be good enough to inform me what changes are
necessary when replacing an ordinary S.G. stage with variable-ma
valves ? "—P. S. (Cheltenham).

IF a potentiometer is at present employed for obtaining the

S.G. voltage, this should be removed and a fixed potentiometer
made up of separate resistances used in its place. The actual
values will depend upon the voltage existing across the positive
and negative sides of the supply and the voltage required by the
particular valves in use. A grid-bias battery should be joined
across a 50,000-obm potentiometer, and a witch fitted to cut
out the potentiometer, or a third contact fitted to the present
two-point on/off switch. The lower end of the tuning coils should
then be removed from the earth line and connected to the ann
of the potentiometer. To ensure stability this connection may
be made through a 100,000-ohm fixed resistance, and a .1 or
1 mid, condenser joined between earth and the fower end of the
tuning coil

Removing Hum ¥

“§ had a commercial superhet which was assembled on two
chassis, and as 1 have obtained a new, smaller cabinet, I split the
two sections and have the mains pack now in the bottom of the
cabinet and the set in the top. There was a 7-way connecting cable
between the two chassis, and I have replaced this with a longer
cable, but otherwise have made no alterations. There is a very
bad hum now on the set, and I should be glad if you could suggest
how this has arisen and how it may be corrected.”—B. C.
(Letchworth).
ASSUMING that nothing has become damaged during your

modification, there is only one probability which can

answer for the hum trouble. The heater supply for A.C. valves
is centre-tapped, and the centre-tap is joined to earth. An
alternative to this schene is to use a centre-tapped potentiometer
or two pilot lights across the heater wiring, and we imagine
that in your set the potentiomecter device was employed. The
lengths of the heater leads were such that the adjustment of
the poteatiometer4emoved the hum, but now that longer leads
are employed the heater winding has become unbalanced, and
the potentiometers need adjusting. Alternatively, it may be
desirable to remove them frem the mains pack and place them
near the valves, then adjusting the centre tap to balance out the
hum. We assume that you have so placed the loudspeaker that
there is no possibility of interaction between the  speaker
transformer and the mains transformer or smoothing choke.

A.V.C. Distortion

“ My set has developed a fault which is puzzling me. On the
long-distance stations there is now perfectly good quality, much
better than it has ever been since 1 bought the set. The volume is
up on those stations, too. On the locals, however, there is bad
distortion, even when I turn the volume right down. 1 have tried
a new output valve but cannot cure the trouble, and two or three
of my friends have suggested different things which have been
unsuccessful. 1 should be glad if you could help.”—P. R.
(Weymouth).

HE most likely cause of a trouble of this nature is a defect

in the A.V.C. system. This is borne out by the fact that

you state that distant signais are now louder, which indicates
fhat the bias applied by the A.V.C. system is lower than
previously. A powerful signal no doubt applies too much bias,
and this zives the distortion as no doubt the frequency-changer
and 1.F. stages are controlled together from the A.V.C. 'line.
We advise you to obtain a good metér and measure the values
of the various resistors im* the A.V.C. circuit, and check all
condensers which are joined to it, when no doubt you will locate
the faulty component ‘which bas introduced this trouble.

Accumulator Drain

“1 had a Fury Four which I built when it first came out, and
I modernised this recently. At the same time 1 made a change
of my own, fitting new condensers and dials. and the only circuit
alteration which I made at this time was to fit indicating lights for
medium and long waves, as in a recent reader’s wrinkle. I am
finding, however, that the accumulator now does not last nearly
as long, and 1 wonder if the lights are vesponsible. If this is so,
how can I overcome it without buying a larger accumulator ? —
T. B. (Cilapham).

IF vou Save used the correct, type of lamp for your dials there

should rot be any undue increase in the L.T. consumptien,
but it you have used the ordinary type of Aash-lamp bulb there
would be an increase. 1f you are still tising two separate condenscrs
and have fitted lamps to both, it would be desirable to fit an

RULES -

We' wish to draw the reader's attention to the fact that ibe Queries-
Service is intended omly for the solution of problems or difticulties
arising from the comstruction of receivers described in our pages, from
articles AppeaTing in our pages, or on”geberul % ireless matters. We
regret that we cannot, for obvious reasens :—

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

(2) Suggest alterations or modifications of reveivers déecribed In

oury contemporaries.

(3) Buggest alterations or modifications to commercial receivere.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

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

Requests for Blueprints must not be enctosed with queries, as they
are deait with by a separate depariment
Send, your queries to the Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House. Southampton. Street. Strand, London, W.C.2,

The conpon on page iii of cover must be enclosed with every query.

ordinary on/off switch in the leads to the lamops so that they may
be switched off after you have tuned to a station and thus
avoid the additional currgnt drain. Special low-consumption
bulbs are, however, normally obtainable and will avoid the
difficulty of additional consumption, g

Switch Troubles

1 am experiencing a peculiar fault with my set which, rightly
or wrongly, 1 attribute to the switch. This is of the wafer type
with seven sections, and when turned to the medium waves
1 sometimes cannot obtain a signal. By turning the switch backwards
and forwards once or twice there 15 a plop in the speaker and
signals can be obtained. Do you agree with my suggestion and,
iiYso. ;vhat would be the best way of curing the frouble ? ’—S. L.
{York). i

IF your switch- is of the type having a bent-over finger which
funs across small contact points there is a possibility that
owing to excessive solder or a connecting wirc which has become
bent, the moving arm has caught and been twisted. Thus, in
one position the drag would cause this to fold back, and although
in the remaining sections correct contact would be made, on
that particular section the arm may rest between two-adjacent
contacts. These may be short-circuited or no contact may be
obtained, depending upon the make of the switch and we advise
ou to ook carefully at the various sections, and if you cannot
ocate the faulty one, perhaps it would be advisable to have the
set examined by a local service engineer.

H.F. Instability

“1 had an S.G. Four set, and this had given good results for a
long time. [ bought two new valves, which [ am assured are of
identical characteristics to the original 8.G. and detector valves,
but there is marked instability. especially on the lower part, of
the medium waveband. 1 find that this may be stopped by holding

- the valve with the hand (detector), and wonder if this will indicate

the trouble to you. It is fairly good on the rest of the band and
can be -used satisfactorily. although I cannot turn vp the voliume
too much.”—F., G. N. (Brockley).

IF the yalves are identical and no changes in wiring or circuft

have taken place the most useful suggestion we can make is
that the metallising ‘on the valve is not earthed properly. This
can -occur due to the small seal which is afﬁxe(f on the inetal
surface Becoming loose, or the wire connected to it from the
filameat pin mayv have become broken. Examine the point
carefully, and if there is a paper label marked “E " stuck over
it, remove this and see if the metal is sprayed over the wire and
seal correctly. If not, a bare wire should be twisted round the
metal surface and joined to the appropriate filament pin and we
think this will cure your touble,

A Cotrection: The Valve Voltmeter
F reference is made to Fig. 1—page 330, July issue—
it will be seen that the junction of R5 and VR1 is
connected to the moving arm of the latter. This
should not be so; the only connection made to the
moving-arm is that from one side of the L.F. choke in
the H.T. smoothing circuit.
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CONSTRUCTGRS’ KITS

See August  fssre  for  dotails  of
Canstrnerors’ A.C, and Baftery 9-v.
Kits. Delivery approximately ono
month.
MAINS TRAMSFORMERS. Input,
200,250, Output 350-0-350 100 ma.
4 v. 4amp, 2 amp., 27/6. Input,
200/250; output 350-0-350 100 ma.,
63 v. £ amp, 5 v. 2 amp., 21/6
Both with muuntmg brackets. Colour
coded. Postage Sid.
GOILS.  Aerial and ose. fron_core.
Superhet coil wnit, ¢ push buttons,
adjustable permmlnmy © tuning,
complete with button. New. Colour
coded circuits supplied, 25/-.
Midget Aerial and Ose. Superhet, 465
kfcs. three wave-hand colls, outited
on pauel, new, 12/6 per PRIr. Aiso
short, wave coils on paxolin formers
16-50 metres, approx., 1/6 each.
Aetrjal and H.¥, J‘r.m-xlonner with
reaction, colonr coded counectxonq,
8:6 per pair
IF TRANSFORMERS 450/470 k/es
iron core permeahility tuned, centre
tapped, first-class componert, new,
12/6 per pair,
MAINS VOLT DROPPING RESISTORS
.2 anp. 1,000 olmis, 2 variable stders;
4,6 ; .3 amp.-730 ohms, 1 variable
=lider. 6/-.
10 - WATT WIRE - WOUND RESIS-
TORS, 2,000, 500 and 1530 ohm. 2/6 eacit.
PADDERS. Twin ceramic .000:3 nimfil.
{max.) and 0006 mmfd. (nax.), 1/6
each. "1.C.C. Condcmseh, air spaced,
0 to 35 mmid., 1/- each
CHASSIS. ’iteol pamtod, new, 101 %
8% 2¢in, 7/6; 8 x6x2%n., 416 en(h
8xﬂxz}nur ,steelpnmted new, drilled
3 valves, 5 6.
WESTECTORS.
SWITCHES.
Midget, single

Type W6, 5/~ each.
New, Ya.xley type,
hank, single pole,
¥. 2'9 each. \lny_le bank, ’;-pol(-
3/6 each; 3-bhank, 2[10](‘
sereened. 16 each; 4-pole,

- \\n-v
4-way, midget, 4’6 each.
PARALLEL FEED TRANSFORMERS.

Midget. Colour coided etrenmit, 6/-.
H.F. Choke Amplion, 2/6 cac| h.

CONDENSERS. Tubular, 0005 mf(d.
Lo 00-) Gd each ; .02 to .1, 9d. each.

Miea, .00L mld 2,200 volt test,
1,6. \llver mua 00015, 000’
00(). wfit,, 00005 mﬁl 8d. eacl.

SPEAKER OUTPUT TRANSFORMER.
Heavy duty Pentode, 10/- each.

A good selection of shop-soiled and
old compounents available to callers
ouly,  Cheap.
VOLUME -CONTROLS.
with. switeh. 6/6 each.
VALVE HOLDERS. 4.,
paxolin, 6d. cach. International
Octal, moulded hakelite, 9d. each.
short, wave ceramie 5-pin, 1/6 each.
VARIABLE CONDENSERS. Singlé
L0005 mid., 2-speed drive with pointex
knobh ami dml no escateheon required,
single hole mtm-v for portables, crystat
sets, ete., 8/~  .0003 mid. reaction
condensers, 2/6 each.

Licence to export to Northern Treland
and Irish Free Stote. Please add
postage for enquiries and mail ‘orders.
C.0.D. orders aceepted,

~5|'52 CHANCERY LANE."
LONDON.. W.C.2.. Te/ephone HoLa0RN 4531

1 and I meg,

3-, G-, 7-pin
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Classified Adverlisements
LlTERATURE, MAPS, etc.

RADIO SOCIETY OF GREAT BRIT-\I\!
invites all keen experimenters to apply
for membership. Current issue “ R.S.G
Bulletfn »’ and detaxls 1/-.

AMATEUR Radio Handbook (300 pages)
paper coyer, 4/-; clot 6'6. Radi
Handhook Supplement (140 pages) paper
cover, 2/9; cloth, 5/-,—16, Ashridge
Gardens, London, N.13.

WEBR'S Radio Map of the World. Locates
any station heard. Size 40in. by 30in.. 4 6.
post 6d.  On lnen, 10/6. post 6d.—Webb's
Radio, 14, Soho Street, London, W.1.
GERrard 2089.

MORSE & S.W, EQUIPMENT

FULL range of Transmitting Keys, prac-
tice sets and other equipment for Moyrse
training.—Webb’s Radio, 14, Soho Street,
London, W.1. 'Phone : GERrard 2089.
** H.A.C.” Short-wave Receivers. Famaus
for over ten years. Improved one-valve
model now available. Complete kit of
components, accessories, with full in-
structions—only 1€s., postage 6d. Basily
assembled in one hour. S.A.E. for free
catalogue,—A. L. Bacchus, 109, Hartington
Road, London, S,W.8.

RECEIVERS & GCOMPONENTS

AMERICAN LEASE LEND VALVES.
B.O.T. prices. For rveplacement only
lAaG'I‘ .‘lCSG'I‘ 5Y3G. 5Z4GT, 3524

|12.10.” 1207GT. 19SQ7GT. 45, 11/7, 25ATGT-

153, British and
America
M \ll\s DROPPI‘R RESISTORS. .2 amp.
for Pye, Lissen, E.R., Halcyon, Cossor, 5-.
.3amp., rorvidor. Ferranti MaJorMaest:ro
Double Decca, 7/€.  Ferguson 8§01 and 802,
8 6. Line cord replacement dropper, .3amp.,
750 ohms, variable tap, 5/6.
VALVEHOLDERS. Chassis mounting,
Ceranic English 7 pin. 1/3. Amphenol
International octal, 1/3 ; Mazda octal, 1/-.
Paxolin English 7 pin. 9d ;5 pin heavy
quality, 1/-.
SWITCHES. Rotary wavechange switches,
usligget), 2 way, 2 pole (DPDT), 2 way, 1 pole
(
CONDENSERS. Mica wire ends, .01 mfd.,
1/~ ; 00015, .0023 mfd., 6d., 5/- doz. Tubular
1 mfd.. .0 mid., 9d.. 8/~ doz. Electrolytic
(cayxdboard) 50+100 mfd “10 v. wkg., 15 v.
surge, 2,8
CONNECTING WIRE. Tinned copper,
rubber covered, 18 ft., coil, 1/~
PAXOLIN panels, sockets marked A. E.
Gramo, 8d. : Ext. L.S,, 4
SCREENED 'V ALVE CAPQ. 8d. each,
Speakers, volume-controls, sleeving, etc.,
etc. Black Instrument Pointer Knobs at
18 each. Stamped envelope with all
enquines please. Postage on all orders.

MIDGET cofls. Aerial and -HF trans-
formers, fitted trimmers, medium wave
only. no reaction, for TRF midget receivers,
'§ pair.

. GREENLICK, 34, Banoroft Road,
Cambrldge Heath Road, London, E.l.

(Stepney Green 1834)

FRED'S RADIO CABIN
COMPARE OUR PRICES.
MAINS DROPPERS, 0.2 amp., Pye. 3 6.
PUSIE ‘BUTTON. 6-way, no Kknobs—a,

and many others.

veally fine job, 2'6 each, New. 7-way
Push-button Dnits 3/- each.

CONDENSERS, " Plessey " d-gang‘
screened 6in. x 3¥n., 4'6. 3-gang, 6}in. X

31in.. unscreened, 2/6. All brand new and
mclude trimmers.

‘ HENLEY * Electric Soldering Irons,
new. Straight bit, 136 each. Pencil Bit,
14 6 each. Resin-cored solder, 4/- 1b. reel.

T.C.C. I‘U‘BULARS. brand new, 25 mfd.,
Zv., 1'8: 50 mfd., 12v., 1;3.

DUAL RA‘\IGL 'COIL, with variometer
tuning, fully screened in copper can, 23
each. No circuits,

SPEAKER GRILLES, 7in, x 8lin. Chro-
mium-plated, cheap to clear, 1/6 each
SOLDER, 11b. reelsg, fine all-tin instrument
solder. 36 1b.. or Ab. reel, 1/-.

(Contintted on page 449)

—e VALVES o—

AM ‘RIC L\V VAL\’ES

14/~ 8B4, 183 ; 8BE, 13/- ; GBY. 14/ :
6R8, 153 : 8C8, 17,6 ; 6D5, 15/- ; 6E8,

/- ; 8F5,9.2; 6§, 1210 eés,-mm;
646,183 ; 6116, 6/10 ; 595,136 ; 617,
1210 ; 6]8,12/10 6K6, 13/- ; 6K, 12/10 ;
6K8, 14/- ; 6L5, 15/~ ; 6L6, 18/3 : @L.7,

/-
12, 10 6N6, 18l3 8Q7 13/7 ; 6R7. 1147 ;

6SA7. 14/-; 68CY, 133 ; 6SK7, 12/10 :
8l‘5, 153 8’[‘ G 14/- 6\'6. 12/10 ;
: » 15/- ; 8Y6, 18/3 ; 643
18/3 ; 625, 18/3 ; 827, 1 7A8, 7A7,
7AS. 7B7.7R8, 7C6, 153 ; 10,18/3; 12A,
15/~ ; 12A5. 15/~ ;" 12RB8, 153 ; 12¢8.
18,’3; 14 18/- : 15, 18/- ; 1

17, 18/- 9.
25A8, 12/10 ; 2518, 12/10
36, 15/- , 92 29, 14/
30 12,10 31 12/10 ; 32, 15/—; 33, 14/

34, 15/ : 13/- . 15/-
;' 42, 12710 :
18/6 ; 50, 25/

; 15/- ;" 59, 16/6 ; V1A, 11/6 :
: 0 1?/10 78, 12/10 70, 183 *
80, 14/6 : 81, 21/- ; 85, 14/6 ; 89, 18/3.
Mullard Numbers "enexally quoted but
wemay send B.V.A 'equivalents. " Prices
quoted are current retail. PM1g, 11/- :
l‘\llz, 1. 11/- : §P2. 1 - vPs, lll-
VP2B, 11/- ; FC2 0 P(ZA
PM1ML, 5/10 PlelL. 5/10 ;
7/4 PM22A, 11/~ ; PM22D, 1
TDf)2. 9’2’ : also Marconi Osram
12,‘34: LP2, 7/4.

VOLT A.C. MAINS TYPES
ACTP, TH4B, TII4B, 1~‘c4 14/~
VP4, SP4. VP4R, SP4B, W42, AC5Pen.
12710 ; TDD4, MDY, 11/7 ]l42 354V,
lllA, 92 . FWi-500, 1 PenB4 |

48 ; Pen 428, 30/6 ; also Cossor
\ls Pen, .\ns Pen, ‘\IS en I, MVS

Pen B, 12/10 41M 14/-,
TYPI-
1, C1C, 106 ; 1-‘013 1°C13C, TH21C,

TH30C, 15D2; 144~ ; VP13A, VP13C,
SP13C. 9D2, 8D2, 12/10 BL13C,
A ; D13¢, 1177

CRL1, 15/3 | KTwegl.
l\’l‘wss KT61, KT63, 12/10 : ‘also Cossor

VP13A, SP13A $12/10; VP20 and
SP20, equivalent, 15/3.

MAZDA OCTALS
TU41, 14/- i VP41, 12/10 ; SP41, 1210 ;
DD4]. 11/- ; UUS. 11/ ; HL41DD.
117 . HL42DD. 117 ; Pen 45, 12/10 ;
vy, 11/- + TH233, 14/- ; HL133DD,
117, VIP133. 1210 ; Pen 25, 11/-
1023, 5,10 ; QP25. 153 ; VP23, 1
]lL23D . 9.2.

MULLARD E TYPES
EB4, 1210 ; EBC3, 1177 ; KBC33, 11/- :
ERF2.15:3; ERBL], 13/3; EBL31, 153 ;

ECHZ, 14/- } ECHS, 14/- 1 ECN33, 14/ ;
ECI85, 14/ ; Er5, 14~ ; _LFG, 14/- ;
FF8, 12110 ; EF9. 1210 : 1139, i2/10
KK, 14/~ 3, 16/3 ; ILEZ2, 14/- ;
) i 1432, 14/- ; LL3, 1210 ; EL33. 12'10

71, 11/-: "EM4. 11~ ; CBL1, 153.
VALVES and CONVERSION UNITS
are available for the following

¢ Unobt,ainablez'l') Valve-Types.

U, 22/9 ; V403, 18,6 : TPR2, 17,8 :
17/8% QP280 19, ": QP2490, 189 ;
IRB AC‘Pm 5 pin, 17 B ;
Pen 3620 137 /6
DD4062071, 19,9.
PHILCO and other AMERICAN

TP23,
TP2620,
Pen 383, T
Pen 3820, 176; Pen

25RE, 15,6 ; 35RE,15/6; 43,176} 2102,15 6;
2102, 14 6 ; 2103, 190, 18. 181G ; Pen DD6I,
199 . 2151, 17/6 ; 76, 156 ; 523, 229
84/GZ4, 15,6,

These Valves and Conversion 1nitz will in

wost cascs give as goad a result us the original
valve, bt im all caces perfect 1eception is
assured oL  the locd ratnres,  Add
Postaze Yo above prices. tor Elecirolyti
Coudensers amd  Spares sre Jart  nouth’s
advertisenent, Send 1d. for complete liat.
POSTAGE MUST BE ADI?ED ON ALL ORDERS

J. BULL & SONS,

£46, HIGH STREET, HARLESDEN, NWIO
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PRACTICAL WIRELESS

September, 1943 .

WIRE, Silk-covered 2 oz reels, 36, 38
or 40 gauge, 1/3 reel

CRYSTAL DE TECTOR, New type on
ebonite base, 2/6 each. CRYSTAL and
Catswhisker in metal box, 6d. each.
METER R.es:smnces, wire wound, 50-120,
500. 1/- each.

SLEEVING, 3id. per yard length. 1 doz.

lengths, 3f-. Braided sleeving 8d. per
yard length, 7/- doz. lengths. .
T.C.C. Tubulars, 0.1 mid., 7d. each. 6'8

doz., also .01 mfd. at @d. each, 6/~ doz.
TRIMMERS, 50 m.mfd., 3d, each. Also
250 m.mid., 3d. each,

GRID LEAKS, 1.5 meg., 8d. 1.0 meg., 6.
EX H.M.V, Variable Mica Cc rs,

VALVE REPLACEMENT. We can supply
a valve, when used with our conversion unit
will replace the following valves: IDS,
URIC, CYl, URIL," V20, U30. Please state
which you require. 15/- complete. Another
valye and unit will replace a 43 or 43E.
17i- comnlete Also one with unit to replace
2575, 25RE, 25Y5, 35RE, valve and unit, 15/-
We can supply the followmg valves

S$P13c, Pen. 86¢C, . VP4B, C"Pen.,
- AC/HL, all at B.Q.T. prices.
Regret No. C.0.D. Please add Postage.

S.A.E. for Enquirfes.
RELIANCE RADIO SERVICE,
8, Kennington P.n-k Road, S.E.11.

.0003 mfd., 2in. spindlo, mew. 19 each.
ROLA P.M.SPEAKERS,less Transformer,
5in., 19/, 81in., 21/-. 8in., 22-.
TUBULAR ere-end Condensers, assorted
values. new, 3/- d
TELSEN IlluminaCed disc drives,
for short waves, 2/6 complete.
Postage must be included. No C.0.D.
FRED'S RADIO CABIN FOR BAR-
GAINS, 75, Newington Butts, S.E.11.
Rodney 2180.

useful

SOUTHERN RADIO'S WIRELESS
BARGAINS

SCREWS and Nuts, assdrted gross of each
@ gross in all), 10/-,
SOLDERING Tags, including Spade Ends,
6~ gross
PHILCO 3-poirt Car Aerials, excellent for
short-wave and home aerials, 7,6.
LIMIT Tone Arms, universal fixing for all
t of Sound Boxes and Pick-up Heads,

10/-,
ACE “ P.0.” Microphones, complete with
transformer. Ready for use with any
receiver, 7/-.
31:’1‘1\21& Panels, undnlled rigid, 18lin. by
{in., 2/
CIRCULAR Magnets, vcry powerful, 1lin.
diameter. by i1n. thick, 1/6 each, 15/- per doz.
-ERIE Resistances. Brand new, wire ends.
All law value from .8 ohms upwards. A few
mgher value are included in each parcel.
3. %, 1 and 2 Watt. 100 resistances for 307-.
MULTICON Mica Cc
capacltxes in one from .0001, etc., t,c., 4af-
SPECIAL ASSORTED I'ARCEL Ton
SERVICE MEN
100 ERIE resistances (description above).
4 assorted Tubular Condensers ; 6 Reac-
on Condensers, .0001 ; 12 lengths Insu-
lated Sleeving ; 75ft. Push-back Connecting
erxlr% Soldermg Tag's. Screws, Wu‘e. etc.,
CRYSTALS (Dr Cecﬂ), 6d., with cats-’
whisker, 9d. ; complete crystal deteotors,
2/6 ; 75ft. wire for gerials, etc.,, ; 25 yds.
Push-back wire, 5/~ :
Condensers, .0001, 1/9 each ; Telsen large
dise drlves.complebe with knob eta. (boxed) |
type W 184, 2/§ cach ; Insulated sleeving,
assorted vyard lengths, 3/6 dozs; single
screened wire, doz. yards, 10/-.
LOUD Speaker Units, unshronded, Midget
type, 4/-; Mectal cage condensers, 1+ .1+ .1
2/6 ; Many Bareains for Callers.
SOUTHERN RADIO SUPPLY <CO..
46, Lisle St., London, W.C, Gerrard 6653.

RELIANCE RADIO SERVICE.

8, Kennilngton Park Reand, S,E.11.
’Phone : REL. 2331.

ll!A'[".l'l;RY COKDS, 7-way T-colour, 3ft.
ong /- ©a
FLEX. TWIN Red and black 10 amp.
1/- ver yd. 3-way 5 amp. 114 y
MAINS LEADS. Twin, sultal)le roranvset.

67t; lead with 2-pin plug, 2/6 each.
SCREWPRIVERS. 1ft. long with 5.000 v.
insulated handle, Ideal for servigcemen,

2/6 each,

ROLA SPEAKERS. permanent

maguet. 5in. 17/6. 6in. 19/6 Bm 22/-. All
less transformers.
RESIN CORE SOLDI"K 11b. veels, 4/6

per reel. 1yd. length. 4d,
VALVE JIOLDERS. 7-pin English, Mazda

octal, U.S. Octal. All 9d. each,

MAINS DROPPERS. 550 ohm. centre
tapped 43 amp. 6/~ each.

TUB ‘\ COND: 0002,

ENS!‘i RS.

0003 e
6. each, 1 mfd,, 350 v. working, 8d. each.
50mfd., 12v. workmg 25mid.. 25 v. working,
1/3 each. 50 mfd.. 25 v. workmg 1/9 each.
5 mfd.. 400 v. working. 143 each. 8 mid,,
125 v. working, 3/6 each.

(Continued top of column 2)

'l‘elsen Reaction |

“’M\':l'ED Pifco Allin One meter. State
price.—Lihou, 1, Crosland Hill Road,
Crosland Hill, Hudgersfield.

AFTER THE WAR!

The advance in Radio Technigue after
the war will offer unlimited opportuni-
ties of high pay dand secure posts for
those Radio Engineers who have had the
foresight to become technically quali-
ed. How you can do this quxckly and
ebsily in your spare time is fully ex-
plained in our unique handbook
Full details are given of A.M. I.E.E..
A.MBrit. LR.E. City & Guilds Exams.
and particulars of up-to-date cgurses
in Vireless Engineering. Radie
Servicing. Short Waves, Television,
Mathematles, etc., etc.
We guarantee *“NO PASS—NO FEE.”
Prepare Tor to-morrow’s opportunities
%d post-war compelition by sending for
S very informative 112-page guide
REE and without obhgatlon
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dent. 242),
17, Stratford Place. London, W.1.

REQUIRED—

Army, Navy, Air Force and
Merchant Marine.

Skilled W, T Operators.

'0U can be thoroughly trained G

by the Candler System of Morse Code
training. Code Courses for
Beginners and Operators.

Werite now for a copy of the
~FREE ““BOOK OF FACTS ”
It gives full details of the Courses.
Terms : Cash or Monthly payments.
CANDLER SYSTEM CO.

(5 L.0) 121, Kingsway. London,W.C.2.
Candler System Co., Denver, Culomdo, U. |

s
Whatever your age, you can now study

Matriculation
‘“ NO PASS—

for the ali-important
. Examination at home on
"NO FEE” terms.

“ MATRIC " is the accepted pass-
port to all careers, and opens up
opportunities which would otherwise
be completely closed to you.

Ensure the success and security
of you and yours through post-war
difficulties by writing for our vajuable
“ Guide to Matriculation’ imme-
diately—FREE.

B: T. I. (Dept. 113),
"356, Oxford Street, London, W.I.

VALVES. 128A7, BA8, 6A7, TH41, TH4E,,
ACITP. FC4, X41, X65,

KT63, GVG 6F6, 78: 6K7, 12K7
VP13C, 50L6, ‘2516, 26A6, 42
PenAd, 147, all at 12/10.
HL42DD 75, 6Q7, 12Q7, 128Q7, 2P

all at 1177
Pen45DD at 15'&
616,
2524,

15, . 5v4, 1W4,350, all at 11/-
types in stock. Postage extra,
with enquiries.—Radio Supply. 27, High
Street, S. Walden, Essex.

MORSE made easy using the * Autocode."
Designed by Profesgional . Telegraphist.
You make it yourself from slmple instruc,
tions.” Drawings and templates supplied,
Send 3/- (to include postage. etc) and
receive the Autocode Manual.—Hardy
BCM/HAFT. London, W.1.

| COULPHAONE Radio, New Longton, Nr,

Preston. New goods only. Tungsram
valves Mains Transformers, : 350 v. 120
m.a., .8a,;4v. 2 a, 4V 1t a., 3316,

6.3 v. 3 &, 5 v. 3a., 326.

Celestion 8in. P.M., with transformer, 24/6.
Rola P.M., less transformer, 5m., 20/- :
6iin., 22/-: 8in., 24/- ; 10in., 28/6. Cored
solder. 4/6 b, Tinned copper wire, 2/3
4+ 1b. 2 mm, systofiex, 3d. yd. Barretter
resistors, 6i-. Line cord replacement
resistors, 800 ohm, 2 adjustable tappings,
619. Pax‘at‘eed L.F. Transformer4 : 1, 4/9.
50 mfd. 12 v., 1/9 ; 25 mfd. 25 v,, 1/9. Erie
resistors. 1 watt, gd.: 3 watt, 64. ; 3 watt,
4d. Pushback wire, 100ft., 6/-. Swltch
cleaner, 2/3 bottle. Output_transformer,
7!6. Bell transformer, 6/6. Valveholdérs,
1d. per pin. _Stanelco electric soldering
irons, 21/-. Tubular and silver mica con-
densers, all sizes. Volume controls, with
switch, 5/9. Less switch, 4/9. S.AE. for
stock list.

MAKE and sell your own WIND CHARGER.
Compact, balanced, steel Turntables.
“ Y " dynamo Bed with adjustable * strap”
to take ANY car dynamo, on sturdy Mast
Bearings with Tail post complete, 22/6
each.—W. Barham, Hilltop, Bradmore
Green, Coulsdon, Surrey.

REWINDS —Mains and Output Trans-
formers, Field Coils, promptly executed.
Valves—good selection all types. Brand
New B.V.A. Send S.A E. for list.—A.D.S.
Co., 261-3-5, Lichfield Road, Aston, Bir-
mingham 6.

PERMANENT CRYSTAL DETECTORS
Tellurium-Zincite combination, Complete
on base. Guaranteed efficient, 2/6 each.
Wireless crystals with silver cats-whisker,
6d. B.A. thread screws and nuts. Ope
gross assorted useful sizes, 2/6. Recondi~
tioned headphones, 4,000 ohms, 12/6 pa.lr
Postage extra. Post Radio Supplies, 67.
Kingscourt Road, London, S.W.6.

SITUATIONS VACANT

¢« ENGINEERING OPPORTUNITIES *
—FREE 112-page guide to training for
A M.IMechE., AM.1.EE., and all branches
of Engineering and Building, Full of
advice for expert or novice. Write for free
copy, and make your peacetime future
secure.—B.LE T. (Dept. 242B), 17, Stratford
Place, London, W.1.

TUITION

iR

LEARN MORSE CODE the Candler way. .

See advertisement on this pageX™

J RADIOLOCATIO\' "—Students of both
sexes & ed for important
Radio Appointments. Also for peace-time
careers in all branches of Radio and Tele-
vision. Boarders accepted, Low inclusive
fees. College in ideal peaceful surroundings.
2d. stamp for Prospectus.—Wireless College,
Colwyn Bay.

THE Tuitionary Board of the Institute of
Practical Radio Engineers have available
Home Study Courses covering eleméntary,
theoretical, mathematical, practickl and
laboratory tuition in radio and television
engineering ; the text is suitable coaching
matter for I.P.RE. Service entry and
progressive exams. ; tuitionary fees—at
pre-war rates—are moderate. The Syllabus
of Instructional Text may be obtained, post
free, from the Secretary, Bush House.
Walton Avenue, Henley-on-Thames, Oxon,

war-timg-




