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MIDGET RADIO KITS, A complete set of parts including

drilled chassiy valves, loudspeaker. Nothing else to huy

except cabinet, . Four-valve T.R.F., mediuny’ and long wave,

AC./D.C. 200-250 v, Variable tone coptrol, atiractive

airplane slow-wmotion drive.” Price, including tax, £6 17s. 6d.

A suitable Cabiuet can be supplied at 25/-.

SIGNAL GENERATORS. B.P.L. 1946 model, £31. Send for

descriptxve leaﬂet

& C./D.C, Al FIERS. & watts output, high gain, three stage,
teed back, 58 s, O

| MAINS TRANSFOBBERS, 3004-800 v., 60 mja., three 1 v,

2-3 B wmﬂmvs, 0160 m/a. 3 v. 2 &, H.3 .
2-3 &, -3 35 ., three 4 v, 2-3 a. windinegs,
29/~; do(}+.35() 50 mfa., 4+ V.23 a, 4 v. 3-8

4 v. 1-2 a, windings, 39%; 3504330
63 v.2a, 6.3 % 2a, 38/«; 500+500
6.3 v. 2 a., 6.3 v. 4 8., 65«; 42544 wfg., 4 V. 23
By 4 V. 23 8., 4 v. 8-6 a. 47/-; 350+ 150 ma., ¢ v,
1 2 an, 4 V. 2-3 8., 4 V. 3-4 3, 36/=; 500500 150 mfa., four
, 2+3 &, L T. \vmdiugs, 47 /-
GHASSIS X8 <9Yin., Y3
20 % 8in., 10/6 99< 10, 13/8.
uovme COIL SPEAKERS. Rola 3in, 21/6; 6}in., 22/6:
8in., 24:-. Goodmans 3in., 30/-. Above are less nutout trans,
Pleuey 8in. P.M, with tnus., 29/6. Midget standard or
P.P, traus. for any above, 10/6. Super quality glant Match.
maker uuhput transformers, matek any tube single or P.P.
fo any voice coll, 15-watt, 30/-; 30-watt, 49/6 ; 60-watt, 59/6.
RADIOGRAM CABINETS. ‘Well ccnstructed, Lowboy
Type Cabinets, complete with motor and pick-up, £32 18s.
With Autochanger, £42 16s. 6d. Packing and Carriage.
20/- extra, Rend for Photograph.
PLAYING DESKS.. A few only available, Conslst of an Electricay
Gramophone Motor with antomatic stop and speed rezulator,
& quality magretic Pick-up monnted on & strong metal frame .
Price complete £8 178, 6d. Without Pick-up, £5 10s.
MIDGET COXLS. Unscreened iype, size 1} x §in. for T.R.F.
or 465 ke. superhet.  Available as H.F. trans., aerial coils,
oge. cofls, for 16-47, 200-557, 700-2,000 1., &/3 cach. Trinmers,
padders, switches, L.¥.g, aleo available.

/3y 3 Ve B 2,

12x9, 7/9; 16x8in, 8/6;

——PREMIER RADIO

. MORRIS AND CO,

ELIMINATOR KIT8.
Consist of @ complete
set of parle to build a
H.T. unit input 200/230
v. AX. output 120 v,
20 /A and & half amp
trickle charger. Incore
vorates metal rectifiers
for HT. and LT,
30/~ complete. .
CRYSTAL RECEIVERS.
A domplete kit of parts
w0 bulld a crystal set,
a pair of hmdphones,
aeriat  wire, nothing
else to ‘buy.
value at. 18/ complete,
AMAZING OFFER.
Special prices will be
quoted for large quanti-
tlex. Super QualityLease-
Lend Aerovox ofl-filled
aper Condensers fitted
with Standof Insulators
and vertical fixing elip,
2 mid, 1,000  volte
working, 2/§ each, or
/- per dozen, size 3“m.
X 1%in. X fin g 2 ik
600 volts working, 1‘3
each, or 18/« per dozen;
1 mid. 600 volis work-
ing, 1/-, or 8/~ per dozen,
size 20, x1fn. < Fia,

0.1 mid 30¢ v, working, -

miniatere alaminium can,
wire ends, ofl fiTled,
insulation good ag Mma.,
9d. each, or 7/8 per
dozen.

ELECTROLYTIC CONDENSERS. 8 uiid, 509 v 3/=
" 950 v,w., size 4<2x1}, 5/-; 16 ng. 700 vow. size g 4R

Ambzing

(RAD1O), LTD.

ROTARY TRANSFOHNERS, input 12 v.. eutput 150 Vo
30 mfa. 4 v. 3 4. with 1¢ volis input, ontpat is 50 per cent.
higher, May be usel on D.C. wain~ as LT, Chatger. With
smal} conversien could operate as D.C. Mutor, "Uriginal cost
over £5. Employ pewerful ring mxznet Price 1fj~ each.
ROTARY CRMEES. Input kv, 12 v, or 24 v. D.C,,
output 256 v., 53¢ v. or 1,200 v. 70 w re\p(umelv, 40/~
;32 mf-

/6 16+ mf. 350 vw, 6.
COMPLETE 1-VALVE LISTENING POST. Consisis of 1-Valve
(v tomple'telv wired with coils eovering 12-170 and
2 30 7. Valve, Headphones. Dry Butterier, Aerial Wire.
Nothmg elve to buy, £3 17¢. 64.
BP.L. UNIVERSAL METERS, —Attay fvpe in sho«.k-
proof bakelite case, 10, 100, 500 voitx. A and D.C., a
1,060 op. v. 10, 100 300 ma,, D.C. 010,005 ohms, with ne!i-
r-ontamed hattexy, '£8 155 Ourrent Trasostorper for same,
1, 1 and 10 a, A.C., 39/8.
ECTROLYTIC CONDENSERS. R juv.
metal oon J-, 24/ per dozen. 14 u
per dozep. 32wl 550 v.w, size 4in, ..
700 vow, sige Sin. X 4in. X 2in., 7:6.
AUTO TERANSFORMERS. 110 ¥, to 2 25 v, Step up or
down, 36 watt, 15/-, 80 watt, 21.-, 175 wat1, 3778, 250 waﬁ:,

37/6. 500 watt, 68/-. 2 kw £6.

LF. TRANSPOEMERS, - Iron core. litz wimnd, with or with-
o;xt ﬁ;:;ng 1;::61 460/483 k/e., 778 each. Miniatire type, lin-:
Hu ¥ din,,

HAND MICROPBONES, ex-Government. Coatained in bakelite
case with switeh, §im.

MATCHING TRANSFORMER, 2:6.

METERS. Moving Iron Type, any rauge between 10 m's

50 v.w, miniature
Aitty 44e each, 32a
2, 1. 5le. 16 mfl

and 10 awoue., 10/8,
EIGH GRADE DOUBLE HEADPHONES, 66 olms resistance,
TEHENG TRANSFORMER 1V REQUIRED 2.6,
MINIOM CHASSIS,  Substuntudiv

de of bright
T},

-3

1in.
., 579 Y6in, X 8in, ¥ | 214, 8/8;
5 Wwiur 30 Slin., 18/

'~ Rin.~ 24in.,

QUR 1946 LIST IS NOW
AVAILABLE. Please include
2}d. stamp with all enquiries.

ALL POST ORDERS TO : JUBILEE WORKS, 167, LOWER CLAPTOM RD,, E 5.

Phone: Amhurst 1723

ALL CALLERS TO: 169, Fleet Street, E.G.4. Phune Cential 23%3.

FOR THE
RADIO SERVICE
MAN, DEALER
AND OWNER

The man who enrols for an 1,C.S, Radio Course learns radio
thoroughly, completely, _pracucally. When he earns his
diptoma, he will KNOW radio. We are not content merely
to teach the principles of radio, we want to show our
students how to apply that trammg in practical, every-day,
radio service work. We train them to be successful !

ANY _Eﬂi;l'.ﬂ.'l‘

International Buildings,

Kingsway, London, W.C.2.
Please explain fully about your instruction in the subject
marked XP

Dept. 94,

Cemplete Radio Enginecring
Radio Service Engincers
Elementary
If you msh to pass a Radio e:\ammatwn indicate 1t below.
British Institute of Radio Engineers
POM.G. Certificate for Wircless Operators
City and Guilds Telccommunications

Wireless Operator, R.ALF,
! Wireless Mechanie, R.AF,

Write to the 1.C.S, Advisory Dept., stating wour
reguirements, It places wou- under no obltsnlton.

Name.eeeommes

AQOrOSS+ sursin. rvvevinssinimiar it imibas s inbaeaires imssseranist

an PR R B PP Lwaenaes

(use penny stamwp on unsealed envelope.)

" microamps, 56/

SOUTHERN RADIO

& ELECTRICAL SUPPLIES.

HARD DR AWN ENAMELLED COPPER ASRIAL WIRE,
12 S.W.G. TSIt Bi6; i00ft., 7:3 1 140ft, 10-. 14 SW.G.

BLE. Polyth%]ene insvlation with two

18 8.W.G. conduotor

PORCEL: U‘L\ F&R"“HRVG SWITCHES, Mo e i
carbon safety gap and replaceable fuse, 6.»ssw job with
I*DD\SI‘G\F H.l:‘ CHOKES, Short wav 5180 m., 26
o HLE. %5 -12 m., 16 ; gxmgype 5-180 m.. will carry 230 m: ‘a.,
EDD\ST()\L 'w[\ PFN COIL FO!{\H 8, Plain, 8-

RATHANY SHORT WA

L) VE VALYV I'HOI DERS A
COILBASES, Engijsh : 4and5pin, 1 i \D
7pin, 1.3 &'pin, 1.6 9 pm, fits EF50, 2 &’nerica.n 14,5
and 7pin, 18 Octal, 16 ; Avorn for 954, 955, era.,
RAYMARYE NHORT WAVE COILS. 1

20-45 . 3= 44,—4(!0511‘3,8: 80—18011:.3'9 A pin

/3 20-45m., 2§ ; 44-3100 m., 3/0 ; 3 9.

ELECTROLYTIC -&ND Hll(“ﬂ VOLTAGL ¢ !Q\DF.I\SFRS.
1, 002and 005 z -0

mfd., 1 -3 0

16 .28 mfd., 1/8 ; . mfd., 2 2
y, : 4 mid,, 15/~; 2,500 v. wkg, : 4 mifd,

kg, « 2wmid., 26 : 4 mfd., 46 H Electrolytic g

/ 8 mtd, 450 or 500 vw., 4/- ; 8 mifd. 500 v
'8 ; 8-B wfd, 450 vw., 5/6 ; 16 mfd. 430 vw.,

82mfd. 8 ‘3aﬂvw 516 ; 450 vw., alum, can, 5'9.

LONDEX H.F. ELAYS FOR AERI: -\L TRANSFER
BAND-SWIEUCHIENG, EFC. 4 amp, R.F. Coll 68 v. AC.
£2 17s. 6d. 15 amp, R.F. with 230 v, A. C. coll,"£5 10s,” Sed
report, page 268, August issue,

MOVING COIL METERS, “u‘st grade. 2lin. dial : 0-500

3 0-1va., 51 ; 0.-50 mya., 4 ; 0-100 m/a,
4816 5 0150 ., 4816 5 0290 /s, A8 00 m’
QUARYZ CRYSEALY. Q C.C. PS5 Crystal Unit, 3.5 and 7 mes,,
32/6. Hamrad 7 mcs. irystals, £2/6; or with holder, 30,-,
Your own specified frequency, 5/ extra,

STOCKISTS FOR BULGIN, EDDYSTONE, HAX RS,
LONDEX, RAYMART, WE! AR ITE, WODEN, Li‘ﬂ. Sené
Rid. for compiete calalegae,

85 FS&HE&F%N STREET, SALISBURY, WILTS.

Phone ; cal.’sbury 2108.
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COMMENTS OF THE MONTH.

Edidor KJ.camm

c BY THE EDITOR

Radio—Luxemburg

HE debate in the House of Commons on the
renewal of the B.B.C. Charter was a
disappointing affair, in that apparently the

Government’s mind was made up long before the
debate started and it would appear to the non-
political observer that the Government was going
merely through the motions of democratic
government in permitting the matter to be discussed
at all. Spokesmen who were in favour of a debate
on the matter and alterations in the terms of the
B.B.C. Charter during the period of the Coalition
‘Government made a complete volie face and thought
that the time was not ripe for any alteration. One
speaker pointedly said that the matter should be
left in abeyance for five years !

The newspapers of the country have, of course,
severely criticised the B.B.C., and whilst the Govern-
ment flatly refused any suggestion of altering the
terms of the B.B.C. Charter, Mr. Morrison adroitly
suggested that he was in favour of an examination

of the state of health of the Press. Presumably
there would be no opposition to that. It would

not be a matter which the Goverament would
similarly defer for five years.

However, during the Parliamentary- debate the
question of Radio-Luxemburg cropped up and it
emerged that Britain and France are trying to get
the use of Luxemburg radio station, which is
normally used for commercial

sponsored organisation is “let nation speak peace
unto nation,” but as no othet nation seems to be
imbued by similar altruistic motives it would seem
sensible for the B.B.C. to adopt defensive tactics if
only to answer the scurrilous attacks made- upon us
by countries who would have been under the heel
of Hitler but for the stand which England took.
Mr. Morrison does not like commercial broad-
casting. * This particular type of sheer and naked
commercial exploitation is one we don’t like and
we feel that we can discourage it if we should.”
Apart from the ungrammatical construction of this
sentence, if he has been correctly reported, having

stated that he is against it he then indulges in a

litstle piece of political gymnastics by apparently
being in favour of it, for he then went on to say that
discussions were taking place on the possibility of
getting the full-time use of the Luxemburg. trans-
mitter for British and French broadcasts except
when the Luxemburg Government wanted it, and
that the Luxemburg Government had now invited
British and French representatives to discuss the
matter further. He also said that the British
Government did not intend to do anything about
commercial broadcasting from Eire, A large amount
of anti-British propaganda emanates from this
source. :

It is beyond all question that before the war the
majority of listeners tuned in to

purposes,to broadcast to Germany
and Austria. Mr. Morrison
said that he .did not think it a

good thing that commercial LS L

Editorial and Adverfisement Offices :
o Practical Wireless,”” George Newnes, Lid.,
Tower House, Southampton Street, Strand,

C. ‘Phone : Temple Bar 4363,
Newnes,

™™ Radio Luxemburg on Sunday
because of the dullness of the
B.B.C. programme. At that time

Rand, London, Lord Reith was Director-General

broadcasting should be directed
at us from overseas trans-
mitters, such as Moscow, U.S.A,,
and other less important coun-
tries, but repudiated the sugges-
tion that he had any such brutal
operation as jamming in mind.
He stated the obvious when he
said that “if people wanted to
listen to Radio Luxemburg
they were at liberty to do so
and there was no question of
penalising such people. The
Government would do its best
not to have commercial broad-
casting directed at this country,
but he omitted to realise that
the best answer to a blast is a
counter - blast and the best
medium for such counter-blast
is our own B.B.C. The motto
of this vast Government

Registered at the G.P.Q, for transmizgion by
Canadizn Magazine Post.

The Editor will be pleased to consider
articles of a practical nature suitable”
for publication it ** Practica] Wireless.”
Such articles should be uritten on ane
side of the paper only, and should con~
tain the name and address of the sender,
Whilst the Editer does not hold himself
regponsible for manuscripts, every effort
will be made to return them if a stamped
and addressed envelope 1is enclosed.
All correspondence intended for the
Editor should be oddressed & The Editor,
¢ Practical Wireless,” George Newnes,
Ltd., Tower] House,
Street, Strand, W.C.2,

Ouwing to the rapid progress in the
design of wireless apparatus and to our
efforts fo keep our readers in  touch
qwith the latest developments, we give
no warrenty that apparatus described
in our columns is not the ‘subject of
letters putent.

Copyright in all drawings, photo-
graphs and_ articles  published 0
¢ Practical Wireless » is  specifically
reserved  throughout the —countries
signatory to the Berne Convention and
the U.S.A. Reproduciiens or imilations
of any of these are therefore erpressly
forbidden. ¢ Practical ~Wireless ™
incorporaies ** Amateur Wireless.””

Southampton

of the B.B.C. and he had decided
that the British public should
have dirges, fugues, sermons,
Bible readings, and many of.the
other things which people could
gét in church. As the churches
were not too well-attended on
Sundays, it may be that pressure
was brought to bear on the
B.B.C. to give them this spiritual
pabulum in another form.

Since that time and under
different management the B.B.C.
has seen the error of its ways
and the Sunday programmes
have been made much more
palatable to those who live in
these changing times. 'The fact
that there is still room for
improvement does not mean that
those improvements will not be
made.
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405-line Television Stays
LTHOUGH giving no undertaking that the present
405-line btandard of dehmtxon would not be
eventually superseded, the P.MLG. in a recent reply
in the House of Lords said that adequate notice would
be given when it was Lontemplated that the present
\\5tem was to be dropped. - 'He further stated that
efforts were being made to develop a-higher definition
system, but that the public neced have no hesitation
in acqmunor receivers designed for the.present system.

Ausinan Set Producrlon
Tis stated that 100,000 radio recejvers will be produced
in -Austria, but as the Austrians -are too poor to
afford. such lusuries themselves the Government has
decided that practically all of the sets will be exported
to get foreign- exchange to buy food and essential raw
ma.tcnals

‘ Radio in Every Room
ROSVENOR House Hotel in London has a radio
service laid on in every bedroom—first jmmportant
new amenity to be provided by the hotel since the war,
The hotel "thus becomes the first in this country to
provide fitted radio in every room for the convenience
of its guests,
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Wireless was recently employed for the purpose
the crowds at a golf tournament.

Big Expansion of Philips, Blackburn

HE Philips Works at Blackburn, in Lancashire, is
undergoing considerable extension. The work is well
in hand and will be completed in about 12 months,
Betwecn 800 and 1,000 more people will be emploved
than at present in the manufacture of Mullard radio
receiving valves, lamp parts, tungsien and molybdenum
pxoﬂucts and magnet allojs; hbour supply peruutinw
All scctions ot the works will be increased in size,
cach taking a share of this ﬂ\pansmn which will be
in_the region of 100,000 square feet of foor space.
Targe orders for underground cable, transformers

A T
Lop™=
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WIRELESS

and switchgear have been placed with suppliers to
cope grith the greaily increased load that will be mxpo:f‘d
on the electric power supply in the district. The expansion
of the works, when completed, will enable a valuable
contribution to be made to the country’s cxport drive
as wcll as o the home market,

Wireless Receiving Licences
.THF following stalement shows the approximate -
numbers of licences issued during the year ended
May 31st, 1046 . '

Region Number
London  Postal . oo @ & gg 2,023,000
Home Counties 5 . o 00 1,345,000
‘Midland- .. 00 . . .+ 1,534,000
North Eastern .. ac o0 1,636,000
North \Western a0 a0 1,416,000
South Western . o0 00 0 887,000
Welsh and Border . o0 .. 616,000
Total England and Wales® . vo 9,457,000
Scotland. ’e ev ' s+ 1,030,000
Northern Irrkmd e . s 154,000
Grand Total .. e 00 «+ 10,641,000

to Have. Radio

j 'Phone

SPECIAL railway coaches: which are

being built at Birmingham for
the u)yal visit to South Africa next
year will be cquipped with the latest
torm_of radio telephone. This will
also be installed in a pilot train which
will travel about 10 miles ahead of
‘the royal "train,

The {wo trains will be in constant
comnunication with each other, the
pilot train reporting back any diffie
| culties encountered en route to ensyure
i ,%6* 3@‘; the safety of the royal party through-
s 4 out the tour.

The apparatus which is being used is
: the hew frequency modulated V.H.F.

aquipment developed by The General
Flectric Co., Ltd.

This type of equipment has heen
widely adopted "in this couniry for
police patrol cars and National Fire
crvices, and was used during the
ictory celebrations by the \1etr0p0h—
tan Police and London . Fire Service
for traffic and river control as well as
being fitted on the royal barge,

1t will be the first time that it has
been put to practical use in a British
train, although experiments are being

carried nut in LO])}UHI‘t‘O]] with the L.N.E.R. for the
main line railway companies.

The royal train will consist of eight new coaches
and. four alrpady in South Africa. The 100-watt trans-
mitter aml recciver will e housed in a compartment
in the middle of the train. It will be operated by a
Government official of the South African Railways
and Harbowrs.

One of the problens which had to be solved by G.E.C..
racdio experts was how to fix an aerial so that it would
operate efficiently and yet not be damaged or destroyed,
when the train enfers A tunnel. This difficulty has
now been overceme, A radie technician will travel to

Royal Train

of contr ollmg



September, 1946 PRACTICAL WIRELESS 399

South Africa when thc train is delivered to ensure at Chelmsford. Tt will be capable of operation d1rect1v
that the sct is in perfect working order on arrival, . He from the local power mains and, when completed, wiil
will also assist the South African railway authorltles work on the W avelcnath of 492 motres

to instal the pilot train cquipment.

Cheaper Condensers?
THE American Department of Commerce announces .=
that a German machine, developed by the Robcrt
Bosch concern, will revolutionise the manufacture of
condensers. It produces paper condenscrs without the
use of foil, the sides of the paper being coated with a
thin layer -of vaporised -zinc: The machine has been
taken to the U.S.A. for study. .

. Philco Appointments
MR D. C, (“DON”) SPINK took up his duties
recently as sales manager of Philco. "Don has his
he'xdqumtcrs at the Philco London office, Donington
House, Norfolk Street, Strand, W.C.z. )

Don Spink, who is well known in the trade, succeeded
Jimmy Noble as sales manager of Philco, Prior to
joining Philco, he had a long association with the
General Electric Company, whom he joincd in. 1922 at
-the Company’s Coventry works, Two years lafer he
came to the London sales office, and in 1935 he was
appointed assistant manager of the G.E.C. radio
department.

After six years in the Navy, Lieut. Harold T. Ford e Lo ..
has rcturned to Philco as sales representative in the On¢ of America’s latest midget receivers. This is .a
southern zone. five-valver using new type valves. e

CBC Short-wave Stations
TH E following official Schedule is given m
responsc to 1mm requests

CKNC, 17.82 mc/s per second or 16.84 m.
daily from 12.00-20. 15 G.MT.

. CKCX, 15.19 mc/s per second or 19.75 m.
daily from 12.00- 23.05 G.M.T.
*_ CHOL,  11.72 mc/s per second or 25.60.10.
d"uly from 20,30-23.05 G.M.T,

CKLX, 15.09 mcfs. per Sécond .or x9.88 .
replaces Station’ CRKCX- after Apml 28th :
Hotirs of Broadcast i .. C

Sundays, 12.15-23.00 G. M.T. .

Wi CCI\d'l\'S 12.15-14.00 GMT. and
17.00-23.00 GMT h
Canadian News in English: s
G %undav:, 12.45-13.00 G.M. T and 22, 15 22 30

1T

Weekdays, 12.45-13.00 G ‘\IT 17, 15 17.30
G.M.T. and 22.15- 2230GMT .

Uranium a Protector*

EADLY .radiations from the uraninm-m made
atomic bomb may be stopped short by
shlcldmg with ‘glass contammg the same
minéral, Professor Alexander Silyerman, of
the Unnersmy of Pitisburgh, ‘revealed recently.
© . “Strange as it may seem,’ he * said,
“ywranium, which is used indirectly-in’ atomic
bomb manufacture, produces a glass which is
‘probably the best protection we have against
powerful X-rays and other harmful radiations.
In  post-bombing rescue work, uranium or
lead “spun glass garments and belmets lined

A modern V.H.F. D,F station of the mobile type. Note ~ With these glasses in plate form will permit

th safe entry into the bombed area. Oxygen
e aerial arrayz:loelzgzsz lgﬁiz’ngr:’snem'les -t}‘l*e R respirators will be equipped with glass-msulated

high-frequency precipitators to keep radio- wctwe
dust out of the lungs of the rescue squads.”

British Wireless Equipmeni for Uruguay

ESSRS. MARCONY’'S WIRELESS TELLGRAPH ' - N ID
CO., LTD., Marconi House, Chelmsford, inform us WIRE AND WIRE GAUGES
that they have been awarded the contract for a new By E.J. CAMM. 3/6, or by post 3/9 from
broadeasting station by Radio Rural, . Montevideo, George Newnes, Ltd., Tower House; Southampton St.,
Uruguay. The equlpment comprising a 5kW mediuni- London, W.C.2.
wave transmitter, is bem g constructed at the firm’s works
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~ All-wave Switching Considerations

Details of Circuit Design and Receiver Consiruction for

Multi-band Working.

HEXN designing a receiver in which three or more
ranges are to be available by switch selection
there are a number. of circuits possible. Soine

offer various advantages in the way of increased efficiency
or simplified wiring so that if a receiver is being built
the methods which may be used should be carefully
examined so that unnecessary complication and losses
may be avoided. There are also
other  considerations which
should be kept in mind when
constructing an all-wave re-

By “SERVICEMAN"

short-wave. coil, or -any U.S.W. coil, should be per-
maneptly wired in circuit to avoid the losses and
longer wires associated with the plug-in holder. If this
is "done, satisfactory results can be obtained from
5 metres upwards., ' )

Frequently better results are obtained with an
individual pre-set aerial condenser, and these may be

ceiver, and these are given here
as well. In consequence the
constructor should avoid the
pitfalls and be assured of good

.yi;o-

results over all the {requencies ©
tuned. o

Detector Circuits
" A detector, fol'owed by one
or two stages of L.F. amplifi- -

*0002 Mtd.

Fig. 1 is very good for this
purpose. Separate coils are used,
the aerial coupling, grid and re-
action windings of each being
switched in as necessary. If a
switch with more contacts is
used additional ranges can easily
be added, four ~or five Dbeing
frequent when long and medium
bands are tuned as well as

short-wave frequencies.
Plug-in ceils in holders may
be wused, bt if it is specially

4

0003 M[d.;_[ [

y
56T

desired to obtain best resulfs
below 10 metres the smaller

eation, can provide quite satis-
l f 7
Y

factory results. The circuit in
0002 M1tg.

o~

0005
Mtd,

HEC.

{ G000 et

/2M'egﬂ

Fig. 1.~ All-wcve switching in' q detector siage.

added at the points marked X, each pre-set
being adjusted for its own coil.

For réception from 10 to 2,000 metres a
.0002 mid. grid cond®nser and 2 megolm
leak are suitable. If higher frequencies are

- to be tuned, or S.W, reception is of most
importance, the leak may be increased to
3-5 megohms, and the condenser rcduced to
0001 mid, )

The tuning and reaction condenser values
are usual for all-wave reception. With a
good toning drive tuning is not too difficult,
but for a set withi, for example, one U.S.W.
range and two S.W. ranges, a .000r mfd.
or .00015 mid, tuning condenser, with .co02
mid., for reaction, would be better.

To LE

Sherf-circuit Switching -

This is sometimes “employed, after the
cireuit shown in Fig, 2. Its main advan-
tages are that the switch elements may be
carthed, and that there is no switching in

‘t.7+ the grid eircuit of the detector, As a result,

>or

A

el

-~
ﬂ-OOO.? Mtd,

reception with the S.W. coil (marked 1 in
the diagram) will be good. Unfortunately,
on M.W. (obtained by coil 2 being brought .
into circuit) and L.W. (obtained with coil

LT-HT - 3, reception is not so good as with the

}\‘
=

. coils are short-circuited,

Fig.2.—In this arrangement, successive portions of the

circuit in Fig, 1. .
Somctimes the reaction condenser is

placed beiween the anode of the detector
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and the rcaction coil. In this tase all the sections of
the switch are connected to ecarth, and a reduction of
losses results. (The reaction econdenser should be on
an’ insulated extension spindie to avoid hand-capacity
if connected in the anode lead.)

Coils 2 and 3 may be a standard dual-range eoil, in
which case neither the reaction nor aerial windings will
require switching. This gives considerable simplification,
as shown in Fig. 3, where by using a coil with no aerial-
coupling winding switching has- been reduced to a
minimum. A double-pole double-throw switch, with
central ““ off 7 position, is all that is required,

This circuit is particularly suitable where a very short
aerial is used, and a small pre-set {about .ooor mfd
maximun capacity) is also added to prevent the tuned
circuit being damped unduly. Followed by a pentode
L.F. stage a simple and efficient all-wave receiver will
result,

The S.W, coil may be a plug-in one, entirely separate
from the long- and mediwin-wave coil. If the leads to
the switch are short o that the earth-return of the S.W,
coil is direct, S.W. results will be entirely satisfactory.

T.R.F. Raceivers 2

In Fig. 4 change-over switching is employed. Although
H.F. transformer coupling may be used, the coupling
shown, or tuned-anode coupling, dispenses with one
section of switching which would otherwise be nccessary,
This reduces the possibility of instability and losses.

In this circuit V.M. bias is applicd through a leak.
This bias may be applied through the coils, but on the
S.\W. bands this may cause difficulties in ganging because
the grid windings will not be.returned directly to earth,
as with the detcetor coils. g

The .ocor mfd, condenser Cr tsed for H.F. coupling
may be of the pre-set type with advantage as its capaci-
tance gives some control of sclectivity and the ease with
which reaction can be obtained on high frequencies.

The H.T, coupling high-frequency choke should be a
high-quality component, suitable for use on the wave-
lengths tuned, and for preference screened. If there
is any doubt about this component tuned-anode coupling
may be used instead, or a S.W. clioke added between it
and the anode of the H.F. valve.

Trimmers arc best provided across each individual
coil, as if the circuit is trimmed on ong range it may not

be on the other ranges, due to stray capacitics. None of
these. trimmers should be screwed down more than
necessary and sometimes it is best to dispense with
those in the H.F..stage and instead use a panel trimmer
of about .cooo3 mid. .

Untuned B.F, Stage
To avoid ganging difficulties—which may cause a
grave loss of sensitivily on S.W.,—the first circuit may

. H.EC.
| To L.F
-0002 _Mtd
' o . \J
7 1
| 2 Meg 2
1 LT+
<0005 Mta. : .
- .
LT~ HT—

‘0003 Mrd,

R -
v : . .
Fig, 3.—Switching is reduced to @ mininmum in this circuit.

be untuned, as in Fig. '5, on the S.3W. range. "With
V.M. bias applicd by a leak Rr will not be required, but
if the bias is applied through the coils a resistor (about
.25 megohm), or S.W. choke, must be used to provide
a path for direct current to the grid of the valve. If
the aerial is at all long a small condenser (about .00005
mid.) should be added at X to prevent break-through
of medium- and long-wave stations on the $.W. band.

50,000 02

H.T,+60-80
HIL+HE0
_HEC
I R
E 7o L.F
0002
Mid }
~ 12 Meg N
‘0005
Mrd.
L | AT T
-0003 Mfd. LT+

CB+

Fig. 4—~An H.F. and detector stage with comprehensive switching—suitable for ganging.



402

PRACTICAL WIRELESS

HT+60-80

s = §
< 7S g
< s T3
:’ 7-) Q g
RI 2 o 63
:v [
S or 3
. I H.;T——
' % -
[ X s : A [ 3
R LT+
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V.M Biss
ig. §5.—=A sunple rwo-range switching arrangement,
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Fig. 5 also shows a modification of coil arrangement
sometimes used, where medium- and long-wave reception
is obtained by means of a dual-range coil, In this case
the coil is connected at two positions of the grid switch,
but the L.W. section is shorted at one position for M.W,
reception. This has cerfain advantages, as when two
screened dual-range coils are used for medium- and
long-wave rcception, and one unscreened (possibly
plug-in) short-wave coil for S.W. recception, the H.F,
stage being untuned on S.W.. :

An untuned H.F. stage naturally gives no increase
in selectivity, and not so much amplification, but it
simplifics design, removes the possibility of bad results
from incorrect ganging, and by isolating the aerial
from the tuned circuit prevents dead-spots on the S.W.
range or ranges.

It should be noted that the tuning condenser is
connected so that it is not in circuit on the S.\W. range,
Failure to attend to this will by-pass most of the signal
from the H.F. valve grid.

.unsatisfactory, due to high-speed fading, ete.,

“coil circuits must be quite short.

September, 1946

Superhet Switching -

Figure 6 shows a superhet circuit and no more switching
is required than with the T.R.F. circuit., As most of the
amplification will take place at the L.F., the superhet is
particularly suitable for all-wave reception. 0

Because the use of A.V.C. on short waves may b
the
S.W. coil is returned directly to the earth line, with the
L.W. and M.\, coils .returned to the AV.C. line. In
cousequence the A.V.C. is inoperative on S.\V.

Trimming in the oscillator section of the circuit, by
mcans of Tr, T2 and T3, adjusted for their individual
coils, is usually sufficient. Sonictimes a panel-trinuner
for the aerial coils is an advantage, Lbowever, where
best possible results-are desired. In addition any padders
necessary with the oscillator coils in use (Px, P2 and
P3), should be comnected to their individual coils as
shown. In this case the oscillator section is trimmed
and padded on each range separately, the pre-sets
IFl(_)t influencing other ranges, as with the circuit in

ig. 4. . .

General Considerations

Tor best results all wiring in the switch and tuning-
With a set with R.1.
amplification a switch with two individual sections, un a
common  spindle, permits of shorter wiring and the
R.F. and detector leads being kept apart. The switch
should be of the rotary type made for this purpose and
the S.\W, coil leads,-in particular, must be as direct -as
possible,  Screening of 5.W. coil leads should be avoided,
as causing loss of wolume.

The tuning condenser should be of good quality to
avoid noises when operating, and.should have a low
minimum capacity or difficully will arise in reaching
high S.\V. frequencies. If it has tritmuers they should be
removed or fully uuscrewed to avoid stray capacity.

Valve holders in the H.F. and detector stages should
be of low-loss material, and the detector H.F. choke
capable of efficient service over the wave-ranges tuned.
An air-dielectric reaction condenser, possibly with small
reduction drive, is also best for smooth operation on.
short-wave ranges.

If these points are kept in mind an all-wave receiver
can give very good results over all the frequencies tuned,
combined ‘with ease of operation and a sensitivity
adequate for all normal purposes. Long lcads, stray
capacities in wiring and components, and losses by -
unsuitable switches and ‘components, must be avoided.

] H7T+3
:_ﬁ: E I’f 70 [F Stage
' s I CHTH2
—— C
[ ’_01‘/} "-}_—j Wy HTA/
? o L
Y >
HE
# J 7/ T2 73
2B || |L L drggome
7% E Q g 4 L% § : — ’
8 § -4 P4 £ A
i 3 T &= s
- L L "_/ P/TL 27T | A3 7 T N Hi-
1 - ) Mt 0005 M. | [ _l’ [ i
- - A VG

Fig, 6 ~Frequency-changer stage with ganged switching for three ranges.
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Frequency Modulation—I1
, Its Development, Present Position and Fundamental Frinciples '
By C. A, QUARRINGTON

REQUEXCY modulation is not new ; in fact, it was
as long ago as x9z4 that Major E. H. Armstrong
commenced serious werk on this system which has

remained in the laboratory for some 2o years, but at last
shows signs of coming into general usc,
Various reasons have been put forward for the peculiar

lack of vitality which the system seems to possess

admittedly some organised use has been made of it, the
Armed Forces employed frequency modulation in their
most modern equipment (but in most cases for functions
other than the transmission of high-fidelity speech or
music) and a frequency modulation network is being
used on the American continent, although, unfortunately,
it secms to be jeopardised, not by some technical limita«
tion but by a squabble over artists’ royalties and fees,
The apparent indiffcrence of this country towards
frequency modulation is due to two factors, the implicar
tions of which are so wide that they probably exert an
over-riding influence. .

Any system of broadcast transmission must, to find
favour in this country, have advantages for either
broadcasting within the British Isles or as a link between
the Mother country and our Empire. While frequency
modulation is perfectly suitable for use as a system
within the British Isles one of its greatest advantages,
that is its great increase of signal to noise ratio, would not
really be utilised for ordinary broadcasting, as atmospheric
and electrical interference do not, generally speaking,
warrant a change from the present established system
of amplitude modulation ; this limitation, however, is
not true when applied to television as the present band is
particularly prone to interference from motor-car
ignition. ‘ : ‘

The advantages of frequency modulation in more
tropical climates can scarcely be over-emphasised as the
system  gives a high measure of immunity from
atmospheric disturbance. Unfortunately, however, this
advantage does not justify its use as a system for broad-
casting Tietween this country and our Empire overseas,
due to a fundamental drawback of frequency modulation,
namely, the behaviour of the system when sub-
jected to selective fading. The effects of this
phenomenon on the quality of music or intelligi- |
bility of speecl are far more distressing with
frequency modulation than with amplitude modu-
lation,

The present position of frequency modulation
having been briefly outlined in the foregoing
paragraphs, attention can now be givén to purely
technical’ considerations of the system. It will,
however, be useful to recall, as briefly as possible,
the main principles of amplitude modulation.

Amplitude Modulation

! Unmodulsted |
= Carrier 7

A

Modulation Begins

follosvs, therefore, that the total bandwidth used is

controlled by the highest pitch sound it is
desired to transmit.

(ii) Virtually all noise, e.g., man-made static and
atmospherics, is an amplifude variation. It is
apparent, therefore, that if the nature of sound to
be broadcast is arranged to be an amplitude
variation and noise is also an amplitude variation,
the problem of selecting the one and rejecting the:
other is extremely difficult, if not impossible.
The precise advantages and disadvantages of frequency
modulation are dealt with in a detailed manner in due
course, bui one advantage is fundarnental to the original
conception of the system—its inherent freedom from
atmospheric and electrical interference—which, as
will be seen, requires a carrier wave of constant amplitude
in order that the receiver may be so designed that it is
unaffected by amplitude modulation (it has alveady
been stated that electrical and atmospheric interferenco
are amplitude variations). )
A Comparison ) . .

-In frequency modulation the carrier amplitude remains
constant irrespective of the modulation imposed upon
it: In fact, it remains constant irvespective of whether it
is modulated or unmodulated ; the two qualities, . pitch
and volume, are imposed on the carrier by swinging its
frequency above and below its fundamental or unmodula-
ted frequency in a precisely controlled manner so that
the rafe of swing, or deviation, is proportional to piteh,
and the evient of the swing or deviation is proportional
1o volume. For perfect guality this modulation must
be precisely related to the volumec and pitch of the sound
to be transmiitted, or in other words, modulation must
be linear. To achicve this linearity it is necessary to
arrange that the rate of deviation is directly proportional
topitch and the extent of deviation is directly proportional
to volume, - . .

In view of the nccessity of obtaining a clear mental.

1
'

¥
One Audio Cycle_

-y e 1

—ant

i
§
i
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.»fMaX 1} i
iFreq. . Back to Unmod.
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To make possible the transmission of speech or
musi¢, it is necessary that two qualitics be im-
posed on the carrier wave, (a) pitch and (b)
volume, Obviously, these qualities will vary
continuously and independently., In amplitude
modulatjon these two qualities ‘are superimpgsed
on the carrier amplitude, causing the pitch to
appear as sidebands above and below the carrier
frequency, volume being. expressed by the extent.
or depth of the superimposed pitch characteristics,
or modulation as it is normally called, It is
worth while to make and ~“emphasise two
observations :

{i) The higher the pilch modulated on the carrier

frequency, . the further will be the sideband
from the fundamenial carrier frequency, 1

Fig.t.~An analysis |
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parison with ampli-  -¥-
tude modulation. - ;
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picture of frequency modulation, no excuse is offered
for. recapitulation in simplified if less precise terms.
TFrequency modulation depends on a change from the
fundamental frequcncy for the expression of hoth pitch
and volume. The higher the pitch, the faster will be
the change of carrier frequency—the louder the volume,
the greafer will be the change, ’

in forming a mental picture of frequency modulation’

it is important to remember that changes or deviations
from the fundamental or umnodulated frequency are
rhythmic in character, and deviation takes place in
the upward and downward frequency direction in a
symmetrical manner. One modulation cycle is illus-
trated diagrammatically at Fig. 1. It will be observed
that it consists of an excursion first to a frequenc
lower than the iundamental ; back to the fundamental,
then to a frequency correspondingly higher than the
fundamental and back again to the fundamental. It
should be noted that in the interest of clarity, considerable
liberties have been taken in drawing TFigs. r and 2
including the use of straight lines instead of sinusoidal
curves to represent the carrier ; for similar reasons
the number of carrier frequency cycles illustrated has
. been greatly reduced ; a more reasonable representation
would be say 1,000 carrier frequency cycles instcad of
the few shown. Clearly, however, such representation
would be impossible on the scale of this page.
reference to Fig. 1 will show that an attempt has heen
made to compare one cycle of amplitude modulation
with one cycle of frequency modulation. Commencing
at (a), it will be seen that the upper diagram shows the
carrier at the fundamental or unmodulated frequency
and the lower diagram shows the amplitude depth at
the mean or unmodulated level. Proceeding from left
to right from (a) to (b) modulation in the upper diagram
progresses to maximum frequency. decrease, completing
one quarter of an audio cycle. During the same time
interval the lower diagram also completes one quarter
of an audio cycle and at the end of a further quarter
cycle both diagrams have returned to zero modulation,
that is to say, the upper diagram bas returned to the
fundamental or unmeodulated frequency and the lower
diagram to the level of mean depth of modulation.
The other half of the cycle can be iollowed in the same
way, mwodulation Dbeing expresscd by an increase of
- carrier {requency in the upper diagram and by a cor-
respouding change of amplitude modulation in the Jower
diagram. It will be noted that the timc taken to
complete one cycle of events is the same in both the
.upper and lower diagrams; it follows, therefore, that
the audio frequency must be the same in cach case
although the method of imposing it on the carrier wave
is radically different. Both the sequence of events from
(a) to (e) of frequency modulation and its comparison
‘with amplitude modnlation are worthy of careful and
detailed study and should greatly assist the reader to
get a mental * moving picture > of frequency modulation
which is so mnecessary if the function of frequency
modulation is to be fully understood. .

Volume and Audio Frequeney

Tig. 2 is a further attempt to help the reader to form
a complete mental picture of jrequency modulation and
is directed towards clear dijfferentiation between the
expression of volume and audio frequency. Each of the
waveforms shown is one quarter of a cvcle, the selected
portion being equivalent to {c), (1) of Fig. 1. Waveform
(a) represents, diagrammatically, audio modulation’ of
250 cycles per second (since the duration of the quarter
audio cycle is one millisecond, it follows that the complete
cycle would take four milliseconds, which is, of course,
equal to 250 repetitions or cycles per second). Waveform
(b) is also a quarter cycle and occupies the same fimz
duration as waveform (a), it must therefore be of the
same aundio frequency. Although the total time is equal
in each case the extent of the deviation from the funda-
-fnental frequency is much greater in the case of () than
{a)—note the closer spacing at end of (b), Therefore, it
follows that waveform (b) expresses greater loudness
than (a).. Waveform. {¢) is also a quarter cycle, which is
completed in half the time of {a) or (b), ie.. half a

‘was ‘discoutaged by

Fuarther .-

millisecond, . Obviously, then, it ropresents double the
audie frequency or 500 cyeles per second, or in other
words the quicker the swing the higher the pitch, and the
greater the swing the louder the volume.

-At the time of its inception, frequency modulation
was envisaged as weorking on a bandwidth comparable
with that of amplitude modulation and further work
Dr. J. R. Carson showing, by
mathematical analysis, that the usc of the system on
normal bandwidths yrould result in very bad distortion ;
comparatively recently, however, Majcr E, H. Armsirong.

-showed that remarkable quality of reproduction could
. readily be achieved if bandwidths of the order of 100 kejs.

were employed and furthermore that the use of such
bandwidths gave even greater frecedom from noise.

. If wide-band frequency modulation is to be employed
it is apparent that its place-is on the short or ultra-short
wavebands, as such bandwidths can scarcely be tolerated
on the longer wavebands ; it is, however, necessary to
take note of the fact that the wide bandwidth used is
Dot so wasteful as would. appear at first sight, as the
requirement governing the separation of adjacent
frequency transmitters differs in the case of frequency-
modulated transmitters from the requirement obtaining
for those working on the amplitude modulation system. .
(s} ;/' Cycle of

i
|
: Freq Mod.
L

A

- §One Miflisecond.
e 1= AN

(b) _—;' Cycle of
freq. Mod: same
Audio Freq. as (a)
But Much Louder

() z" Cycle of Freq. -
Moda: Twice Auvdio
Fréq.of (a) or (b)

-—m‘/UnmoJu/aréd
'\ Carrier freq. . .

" Fig, 2.—~Frequency modularion waveform comparisons.

Before attempting to explore the bandwidth aspect
of frequency modulation, it will be necessary to intro-
duce 'a term that will be new to some readers, viz.,
“ Deviation ratio.” . The ijrequency variation of a
frequency-modulated signal is controlled by both the
pitch .and volume of the audio frequency; it follows,
therefore, that the maximuym permitted deviation from
the carrier frequency must be greater than the highest
audio frequency ‘to be imposed. In other.words, some
of the permissible deviation will be used in the expression
of pitch and some in the expression of volume. Deviation
ratio is the method of representing the allocation of the
two functions and the term can be defined as. follows :
Deviation ratio is the ratio of the total carricr deviation
to the highest audio modulation irequency. An example
will- establish this definition more precisely. Presuine
that the maximum carrier frequency deviation is 75 ke's,
and the maximuny audio frequency to be modulated is
15 kefs (15,000 c.p.s.), then 75--15=5; the deviation
ratio is therefore 3: 1. . : o

Sidebands ] ] .
Previous paragraphs have established the point that
the instantaneous frequency of the carrier at any given *
time will be dependent on two factors (audio frequency
and volume) which will be continuously and independently
variable ; it requires little stretch of the imagination,*
therefore, to visualise that under working modulation
conditions the carrier frequency will be accompanied

by an infinite number of sidebands of various amplitude,

(To be continied.)
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Analysis of the Te

evision Receiver—?2

In This, the Second of the Series, the Author Deals

and

O handle the necessarv bandwidth of 3 to 4 mc/s,
the stage gain must be low, and although a gain
of at least ten times should be aimed at, a gain

of anvthing greater than fifteen times should not be
espected. At frequencies of the order of 45 mcs the
low input resistance of the wvalve, duc partly to
{he finite transit-time of the clectrons and partly to the
impedance of the internal cathode lead rules out, in any
case, the possibility of a high amplification from thestage.

The typical R.F. stage of Fig. 1 (see last month’s issue)
is slightly simplified and brought forward here as the
single unit of Fig. 6, together with the simple equivalent
circuit, so that it may be more clearly seen and discussed.

with the RF

P
L L LY UL

It

Lo

<
=
VO

!

Fig. 6 (left)—A typical R.F. stage in theoretical form
and its equivalent cirewit, with Fig. 7 _(right) a
practical constructional layout for an LF. stage.

The purpose of this article is not to give cut-and-dried
constructional details of apy particular part of the
cireuit, but simply to outline experimental systems
together with cireunit theory. The grid coil may consist
of some six turns of heavv gauge wire, spaced one
turn, wound on a 5in. paxolin former, with a single turn
aerial coupling coil loosely coupled to the dead, or
carthy, end. The coilis tuned by a small brass plunger,
which is screwed along the axis of the former by an
insulated material threaded rod. The writer’s circuit,
which functioned very well in practice, was constructed
on the lines of those shown in Fig. 7. Here the complete
R.F. stage was enclosed in 4 small three-sided screening
compartnient, made of copper sheet, with the grid coil
consisling of six turns of 18 gauge emamelled copper,
sclf supporting, tuned by a brass plunger (a thick brass
washer, to be exact) moving down from the threaded
bush on the small horizontal valve chassis. The sketch
makes the construction quite clear. There are no hard
and fast rules, of course, of the way in which the funing
arrangements should be carried out, except the obvious
ones kept in mind by the fact that the {frequency of
operation is 45 megacycles per second. The coil may
be condenser tuned, of course, but the plunger method
has certain advantages in practice.

The output of the stage, turning now to theory,
is devcloped across Lg, the tuned grid circuit of the
mixer stage. This coil is tuned similarly to Ly, though
an extra turn is added to the winding. The equivalent
cirenit of the stage is shown in Fig. 6, where the coupling
condenser C, usually .00t to .002 p¥F In capacity, is
omitted, as also is the series R.F, resistancc of the coil,

L.F. Stages;

Gain, Mixing, etc.

At resonance the impedance of the load circuit is equal
to R, and so long as R is small comupared with the AC.

resistance of the valve (R,); the stage gain is given by

‘\7?: R.gw,

1
where g, is the mutual conductance of the valve in
amps. per volt, and R is in ohms. R cannot be high
since it forms the cffective damping of Ls necessary
to secure ihe 4 me/s bandwidth, so the stage gain is of
neeessity limited. The bandwidth which the stage
will handle is a function of the circuit capacity and
resistance, for, referring to Fig. 8, if the bandwidth
r={y—1f;, and the .ratio of the responses at f» or f1 to

Fibre Rod
Bush

Aerial,
Coupling

Crid
Coil

Paxolin
Panel
P 7,

Brass
Plunger

Screening

that of the resonant frequency {r.(where fr=vii ) IS
N, then it can be shown that

But

and so,

where C is the circuit capacity in farads and 2 is in
cyeles per second. Thus, for a given value of X, the
stage gain is inversely proportiomal io the bandwidth
and to the circuit capacity C, and is directly proportional
to gm, the mutnal conductance of the valve.

In order to obtain a reasonable gain from the stage
it is necessary, thcrefore, to usc a valve with a high
mutual condactance, keeping the ecircuit capacily as
low as possible, Any of the special television pentodes
meniioned previously are quite suitable, keeping the
total anode resistance in the order of 10,000 Q.
Referring to Fig. 1, using an Osram Z62 valve, suitable
experimental component values are: Ri=3,000 .
Ry=10,000 £, C=o0.002z pxF, with Lj having 6 turns,
sin. diameter, and Lg, 7 turns, §in. diameter, both
plunger tuned.

L.F. Amplification
Before mentioning the mixer stage, we proceed
with a brief discussion of the intermediate-frequency
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amplifier stages. As mentioned previously, three stages
are usual in the average vision receiver, all being identical
with each other and employing valves of the television
pentode variety, The differences between the R.F.
stage of the receiver and the LF. stage, are only those
brought about by the lower operating frequency of the
latter, the intervalve couplings being carried out in an
exactly similar way. Only the important differences
will therciore be mentioned in this section.

The advaniage that the superheterodyne enjoys over
the straight recciver is apparent when one considers

L3
— ‘
4 L
Fig. 8.—The respense curves of a good LF. stage showing
the * double-humping’’ effect.

that it is muech casicr to design three intermediate-
frequency stages handling a signal of, say, Io mes,
than three equivalent radio-frequency stages handling
the signal frequency of 43 mecfs. Gréater gain is auto-
matically obtained from tlie LF. stages, for at the
lower frequency of operation the input resistance of the
valves has very little effect on the performance of the
stages, and instability is not so likely to be experienced.
The choice of the intermediate frequency itself is
determined at the lower limit by fhe rcceiver’s band-
width and cannot be usefully less than 5 mc/s, and at
the upper limit by practical convenience. The signal
frequency is 45 mcfs, and an intermediate frequency of
the same order as this will not be chosen for the obvious
reason that if it is, there is no longer any reason for
employing a supcrheiesodyne, for the difficulties of
R.I. amplification will be present in the L.F. amplifier
and a straight receiver might just as well be used. An
intermediate frequency of ¢ to 13 mc/s is generally chosen.

The necessary bandwidth calls for at least three
stages, each of low amplification, and the stages Vs,
V, and Vy of Fig. 1 are good typical examples. In
the writer's receiver, the LF. “transformers” were
single layer solenoids wound from 28 gauge enameclled
copper wire on a }in. paxolin former, tuned, like the
R.F. stage, with a brass plunger on a fibrc rod. The
whole assembly was housed in a screening can of
generous dimensions. Valve and circuit parallel
capacities must be taken into account when such coils
are being designed, as also must the fact that the brass
plunger reduccs the inductance as it is threaded into
the former. An iron dust plunger, also, practicabile,
sicreases the inductance of a coil. .

The actual LF. chosen need not be critically tuned.
Anything round about 13 mcfs, if this frequency is
chosen, will do. The oscillator tuning can he set to
produce the right LF. from the mixer, and the LF.
stages can be aceuwrately tuned afterwards to this
frequency. :

If the amplifier is built in such a manner that all the
couplings are tuned to the same frequency, the overail
response curve will be the product of the response

- dotted line of Fig. 8.

curyes of the individual circuits, Tt is usual, however,
to “stagger ” the tuning so that the necessary bandwidth
is obtained from the amplifier. If two circuits initially
tuned to the same frequency are slowly mnistuned by
equal amounts in oppoesite directions, the response
curve broadens and tends to a flat top. As the mistuning
is increased the centre begins to sink and the curve
becomes ““ double-huniped,” as shown by the chain-
By tuning two of the L.F.s in this
manner with the third tuned to the actual LY., as shown
by the dotted line of the figure, a good squarc response
curvce is obtained (full line) and the necessary bandwidth,
fi to 1a, is secured over the three stages.

This process of stagger-tuning gives a greater ampii-
fication from the stages because ihe individual circuits
do not need-such heavy damping when they arc mistuned
as when they are all tuned o the same frequency.

R.F. and LF. Gain

It is usual to provide some form ot gain contrel
on the R.F. stage of the television receiver, this control
constituting the ““ Brilliancy ** of the picture on the tube.
A suitable system is seen in Fig. q.

A certain amount of difficulty arises in {he choice of a
gain control circuit, for the special television pentodes
used in the R.F. and 1.F. stages of the vision receiver
are not of the variable-mu variety and so a large range
of control is not possible. Again, and further, increasing
the bias on these valves results in a sharp rise in the
input resistance of the stage concerned, together with a
fall in mutual conductance and input capacitance.

It might seem at first that the rise in the input

resistance and the fall in input capacitance are desirable
states of affair, but actually they are most undesiralle.
The fall in mutual conductance is, of course, in order,
but once a particular stage has been assembled and
set up to deal with the desited bandwidth at maximum
gain, the tall in the input capacitance and the rise in
the input resistance as the bias is increased to reduce
the gain will lead respectively to a mistuning of the grid
circuit, alrcady depending on the stability of the stray
-capacities for its accuracy, and to a reduced grid cireuit
damping  factor, 50
necessary if the "band-
width response is to be
maintained.

Both "R.F. and LF.
controlled stages are
affected similarly by
these changes, though
the resistance change is
not so important in an
LF. stage as in an R.F.

stage. As for the
capacity change, since
both R.F. and LF.
stages depend upon

stray capacity (usually
about 20 to 25 uuF) for

==

[L
T

Fig. 9.—Gain control ar-
rangement for an R.F.
stage. ’

RrR2 R3

their accuracy of tuning, the usual valve change o1
some 4 to 6 uuk is of considerable importance,
forming as it does some 23 per cent. of the total circuif
capacily. The effect of such tuning changes, together
with the reduced damping factor, leads at once to a
serious deterioration in picture quality.

Turning back to Fig. 9, it will be.seen that the gain
control system operatcs upon the valve suppressor grid
as well as upon the uswal control grid, the suppressor
bias being made approximately twelve times as great as
the control-grid bias by having Rz : Ry in the ratio 1 : 11,



.Sepiember, i946__

The total bias devcloped across the bias resistance
(Ry in parallel with Ry and Rpin scries) is applied fo the
suppressor, but only a fraction, Ry/Re-Rg=approxi-
matcly 1/r2th of the total, is applied to the control grid.
This method of bias, which can be applied to LE. as
well as R.F. stages, overcomes the undesirable effects

Z

5 mmitg,
50,000 n

i\-/ Md,

Fig, 10~~Typical frequency changing stage for the
: television recetver.

of input resistance and ®apacitance changes apparent
svhen only the control grid is so biassed.

Such an arrangement of gain control is used in the
receiver of Fig. 1, where the first LF, stage is biassed in
this manner as well as the single R.F. valve., Biassing
both valves gives an imcrcased amount of control and
reduces the amount of noise gencrated by the first LT,
valve. Using Z.62 television pentodes, su table experi-
mental values .for the components of Fig. 1 are: Ry
=35,0002, R3=%0,0002, Rg==20,000@2. The cathode
serics resistances of the valves can each be 1209,
while suitable values for the series resistances from the
botioms of Ly and Ly to the junction of R; and Rj are
each 5,000, These values will prove suitable for
almost any of the well-known makes of television-
tvpe pentode valves. The anode resistances of the LF.
stage may be R;=35,0002, Rg=1,000%, and similarly
for stages Vy and Vy, with all anode decoupling con-
densers of capacity o.01 ¢F throughout, and coupling
condcnsers such as Cg of o.002 nF.

The Frequency Changer

There is nothing particularly outstanding in the
design of the mixer stage of a vision receiver, and a
triode-hexode valve, such as the AC/TH:, 4. THA or
ECH 33, is probably the simplest to set up. A typical
mixer stage of this variety is shown in Fig. 10, where the
component values are for an AC/TH.r valve; this
circuit is brought forward from Fig. 1, where its inclusion
in a complete circuit is clearly scem,

(s}

() .

Fig. 12~Circuits of the diede detector stage.
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The oscillator coil (provided the R.F. and mixer
grid coils are wound as described previously) may be
wound seven turns on a fin. diaweter former from 20-
gauge enamelled wire, the turns being spaced by a little
more than a diameter of the wire. "The tuning condenser
C1 must be connected directly across the coil if parasitic
oscillation is to be avoided, and should have a maximum
capacity of about zo puF. Other circuit component
valucs are not particularly eritical, except perhaps the
-oscillator grid condenser which should not be greater
than 15 pul® consistent with the correct ~amplitude of
oscillation. The smallcr this condenser is in capacity,
the more stable will the oscillator stage be. According to
the manufacturers, the correct amplitude of oscillation
is obtained when the triode grid and hexode-grid current
is o.15 mA., measured through the 50,0008 oscillator
grid resistance.

The gain obtained from the mixer of Fig. 10, and indeed
from almost any vision receiver frequency changing
stage, is practically non-existent. It may be calculated
in the same way as for an R.F. or LF, stage, but by
considering the conversion conductance of the valve
instead of the mutual conductance, This is of the order
of 0.65 mA. per volt fof most valves. A gain of anything
,over 1.5 times is phenomenal.

A greater gain can be secured by using an R.F.
pentode with a separate oscillator valve as shown it
Fig. 11. The conversion conductance of a set-up of
this nature, using a television pentode, is some 3 mA.

Fig. 11.~—In this circuit a separate oscillator is employed.

per volt, and a gain of from iwo to three times
can be obtained. Other difficulties, however, such as
getting the corrcet amplitude of oscillation applied
to the pentode, rather offsct the advantage of increascd
gain, and for the home consiructor the triode hexode”
is much to be preferred. To tell the truth, the writer,’
working with a {riend, has never experienced the
slightest difficulty in getting a {riode-hexode mixer,
stage to “go,”’ but has spent many fruitless hours
trying to make sense of the separate valve circuit.
In any case, great gain is uot required at the mixer
stage, and as long as the valve does not introduce
atténuation, there is nothing to cause alarm.

“ Pulling ” between the signal and oscillator circuits
is seldom experienced on account of the large intermediate
frequency involved,-and good common sense in lavout
and screening is the surest passport to success. .

The choice of the oscillator frequency is not un-
important. For intermediate frequency of 23 m/es,
the oscillator frequency may be 454 13 m/cs,
that is, 58 mc/s or 32 me/s.  From the point of view
of a slightly easier design of the oscillator circuit the
lower frequency recommends itself, but second-channel
interference is more likely to manifest itself on this
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range. This danger necessitates the use of a
very sclective R.F, stage or stages before the |
mixer and so undoes the advantage gaived in
a simpler -oscillator design. In practice, the higher
frequency (signal +ILF,) is almost invariably
chosen. :

Detection s

A diode valve is almost universally employed
as second detector in a vision receiver, and Vg of
Fig. 1 shows a conventional design. The diode is-
one of the special low-impedance type (such as
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the Mazda Acorn DI) which works into a load
resistance of some 3,000 and a parallel capacity
of about 10 wuF in order to retain the high
frequency response. Even then, normal detection
efficiency is not secured, and anything above 6o per
cent. cfficicney is exceptional. .
The cxact manner in which the diode detector is
connected into circuit depends upon the number of
video-frequency (V.F.} stages following it. If only
one \.¥. stage is adopted, the circuit of Fig. r2a should
be employed; this is similar to the detector stage
of Fig. 1. " If two V.F. stages arc employed, the detector
must be reversed, as shown in Fig. 12b. Unless this
distinction is made, the result on the screen of the
‘cathode-ray tube will be a “mnegative” image, ie,

white for black and black for white. Synchronisation .

is also likely to suffer. The detector of Fig. 1 (or 12a)
gives an output in negative phase, that is, the output
increases as a negative potential for increasing depth
of input modulation. After passing through  the
vidio-amplifier, Vy of Fig. 1, the rectified signal is of
positive phase and thercfore suitable to apply to the
tube grid. We shall refer to this fully later om,

A detector of Fig. 12a shows a simple choke filter
output circuit consisting of an inductance L in series
with the grid input lead of the following valve. Such
a filter is necessary, for the rectified output of the
diode appearing across C and R contains a great deal
of R.F. and LF. component, and it is necessary to
prevent this  getting = through the video-frequency
stage. Should it do so, and should the receiver screening

" be inadequate, harmonics of the intermediate frequency
generated-in the detector will be fed back to the earlier
stages and a faint serics of diagonal lines will appear

upon the picture. (Other faults may produce similar-

effects to this, of course, but these will be dealt with

" much later on.) The filter must, thercfore, be capable |

of suppressing all frequencies above about 3 me/s,
Taking the input capacitance of the following stage

(2) - e

Fig, 13.—Alternarive detector stage arrangements.

"to be 13 ppW, then for C=15 ppF and R=3,0002,

L ishould. he about 320 pH in inductance. With
such a eoil the effect of self capacity rather spoils the
theoretical pass-band characteristic, and in practice

it is better to employ a system such as is shown in Fig,

13a, Here reasonable filtering characteristics will
be obtained if I.; coosists of 35 turns of 30 gauge
enamelled wire close wound on a {in. diameter former,
and Ly of eight turns similarly wound, with C=C,=10
P, and R=3,c000.

It is possible to obtain a similar result by adopting .

the circuit of Fig. 13b. Ferc the load resistance is
divided into two parts, Ry and Ry, with a condenser
in parallel with Ra. Cy is of such a value that the
impedance of CiRz to R.F. is much less than the imped-
ance of Rj. At the same time C1Rg presents an.imped-
ance to video-frequencies which is very much greater
than Rjy. Suitable experimental values are: Ry=
25002, Ra=2,500@2, Cy=10 puF. A series resistance
of 302 may be included in the output lead Rs.

Video-frequency Amplification

The video-frequency stage, or stages, of the vision
recciver corresponds {o the audio-frequency stage, or
stages, of the ordinary sound receiver, and so consists
of a resistance-coupled valve amplifier capable of
dealing with the necessary frequency band. In the sound
receiver this hand geuerally covers the range 30 to
10,000 cycles per second, but in the vision receiver
it becomes necessary to deal with the band zero to
2.5 megacycles per second, Transformer coupling is
immediately out of the question, and several modi-
fications have to be made to the conventional R.-C. stage

in order to deal adequately with such a frequency band.

(To be continuned)

News from the Clubs

South Shields Amateur Radio Club
THE above club has resumed activities again and a
most interesting progranume has been mapped

out for the forthcoming mecting nights. Interesting -

demonstrations and lectures have been given by Mr,
J. Teasdale (G8VV) and Mr. F. Boad (G8IE).

The meetings are held in the St. Paul’s School Rooms
every Friday evening, commencing at 7 p.m., the first
hour being devoted to morse practice and instruction.
_All interested are invited to our meetings and a great
welconie is assured to any visitors, or write to Sec.
-W. Dennell, 12, South Frederick St., South Shields.

Bradford Short-wave Club - -
E have now recommenced activities with tem-
porary headquarters in the Temperance Rooms,
Harewood Street, Bradford. We are holding weekly
meetings on Mondays af 7.30 p.m. The morse class com-
mences at 7.0 and we are boping to arrange a4 programme
of lectures, auctions, etc., until we find permanent
headquarters in' which _to instal our transmitter
and continue operations on the air under the call sign
G3NN. Sec. - V. W. Sowen, 6, West View, Bingley, Yorks.

Whitefield and District Radio Society

THE above society is now holding regular weekly
meetings every Monday evening at 7.30 p.m. at
the Stand Grammar School, "Higher Lane, Whitefield,
and at the recent gencral meeting the following officers
were clected : ,

Chairman : Mr. R. Lawton; hon. secretary : Mr. E,
Tearn; hon. treasurer : Mr. R. Purcell. ‘

All radio amateurs, experimenters, and any person
interested in radio theory and practice in the Manchester
and district area, and all members of the B.L.D.L.C.
are welcomed to the meetings of the above society.

Secretary : Mr. E. Fearn, 4, Partington Street, Newton
Heath, Manchester, 10,

Stourbridge and District Radio Society

T the last meeting of this Society it was agreed to

commence a local monitoring service of BRS

members, who would report on all local signals on all
bands., It is hoped that this service will be of use to
the transmitting members, for rcports and contacts
are not always available at the time of special tests.

Any radio amateurs in the district are welcome,
and information may be obtained from the Secretary
at “ Sandhurst,” Vicarage Road, Amblecote, Stour-
bridge, - . S

W
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Training for Electronic Engineers
AM glad to note that Electric and Musical Industries,
Ltd., who evolved the electronic television system
adopted by the B.B.C. in 1936 when the Baird
system after one year’s trial had been found to possess
some ineradicable defects, have formed a new orgarisation
E.ALI Institutes, Ltd, which is charged with the
ambitious duty of providing schemes of training which
shall become Empire-wide and, later, world-wide. The
rapid developments in clectronic science and its new
application in the last few years have shown the vast
need for technical training, and 1 congratulate the
company on its wisdom in creating an institution which
will provide the pool from which these technicians of
the future will be drawn. If this country and the
Empire are to retain their position in the forefront of
this new industry such training will be required on a
much wider and decper scale than can possibly be
handled by existing facilitics. It must provide an
eftective combination of basic training and -practical
expericnce.

The scheme is designed ultimately to ensure
technicians of the correct type. The principal of the
new institute is Professor H. I¥. Trewman, M.A.(Cantab.),
M.ILE.E.,, M.LMech.E., who has been connected for
many vears with technical training. Prior to the war
he was responsible for controlling the technical training
of officers for the various technical branches of the
Pritish Army. The London Radio College has been
acquired to form the headquarters, and the immediate
aim is to provide technical training of all kinds in the
ficlds of television, radio, radar, and associated
techniques. Included in their activities will be the
provision of post-graduate training in the various fields
of electronics, preparation for radio careers in the
Merchant Navy, training for amateur radio-transmitter
qualification certiticates, training of radio and television
repair and maintenance personnel, etc. It may be
mentioned that one of the Allied navies has already
arranged for some of its personncl to be trained at the
new college.
sach work, having behind it thc electronic research
laboratories development organisation and the factories
which have done such valuable work in the past. The
various courses of training will cover not only the most
up-to-date knowledge in basic principles but will include
the great advantage that students and staff will be in
intimate contact as and where nccessary with the most
expert and modern practices.

Commercial Broadcasting
PARADOXN will be created if the British Government
concludes arrangements with Radio Luzemburg
to push over from that station propaganda of a political
nature, We already have the B.B.C., and if it is
necessary to use the radio at all for this purpose the
B.B.C. transmitters should be used, otherwise our world
critics (and there is no shortage of them at the moment)
will be able to say with truth that what we radiate from
Radio Luxemburg we are ashamed to transmit ourselves,
Moscotw, the U.S.A., Bire, and one or two other countries
of a less important nature do not hesitate to use their
national transmitters to breathe anti-British propaganda,
We have an adequate answer to this scurrility, so why
should we be ashamed or afraid to answer it by means
of our own B.B.C.? Itis true that a lot of the propaganda
radiated from abroad is beneath contempt, coming as it
does from countries which would have been wiped out
but for England and the stand it took.

E.ALL is in a unique position to undertake -

. By THERMION:

The Typographical Ervor
NE . of my rather ecritical corrcspondents draws
aftention” to the printer’s error which scems
incvitable and, in spite of all care, quite unavoidable in
technical periodicals. This journal sins less in this
respect than most and I would remind my rcaders of
the following lines: )
The typographical error is a slippery thing and sly,
You can hunt until you are dizzy, but it somehow will get by,
The boss he stares with borror, then grabs his hair and groans,
The copy reader drops his head upon his hands and moans,
The remainder of the issue may be clean as c'ean can be
But the iypographical error is the only thing fo see.

Another correspondent refers to my recently made
claim: to have founded the first amateur radio journal.
Well, the files of Patent Office and the British Museum
can well establish that claim. However, I do not attach
any valne to the criticisms contained in this reader’s
letter, which seems fo be a good example of bad-tempered
writing. -

Television History
PROPOS my recent discussion on television, it is
interesting to note that the first demonstration
was in 1926—Iirom Motograph House. The resulis were,
of course, far from perfect, but they showed that
television was possible. These transmissions through
210 came to an early end, and Baird applied for and
obtained a licence for television, and 2TV commenced
independent television broadcasting on a wavelength
of 200 metres with a power of 250 watts from Motograph
House. A service of go-line television was started in
September, 1929, through the B.B.C., and in January,
1931, there was a demonstration of zone television, i

The Derby was first televised in 1931, and the first
complete B.B.C. service commenced in 1932, In
September, 1933, high-definition television was demon-
strated to the DBritish Association, and the first public
demonstration of this system took place in March, 1934.

The Television Committee issued its report in 1935.

Isn’t This the Way of It ?

[Pruss Irem.—The Government has decided that
there shall be no inquiry into the affairs of the B.B.C.
and that its Charter shall be rencwed for another five
years.]

JLENCE the fool who shouts and raves
That ¢ Britons never shall be slaves.”

True, in the days of long ago,
But that’s not how we run our Show,
They took it as their rightful boon,
Who paid the piper and called the tune;
But now, Our Voice from Sinai speaks,
Ignoring lsteners’ futile squeaks.
Come, gather round, redundant staff,
What joyous news to make you laugh!
An end to all your recent fears,
You're safe again, for vears aund years;
No rude inquiry shall there be
Into affairs of B.B.C.,
In victory, our eyeballs glistening,
We mean to stop all ““sponsored listening.”

Ours are the programmes vou shall like,
Only our choice shall use the mike,
And every rival on the air,
We mean to ¢ scramble  till they’re not there,
Thus does it prove, great B.B.C,
That Britons are no longer free,
But robot slaves, doing as they're told,
With despots growing daily still more bold.
* Torcm.”
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A Muhi-range Met

Details of Another Type of Service
Instrument by G. J. LAWRENCE

HIS particular multi-range meter is built in a case
63in. high, oin. long and 7in, wide. The ranges
covered are o-I mA., 0-10 mA., 0-100 mA.; 0-500

mA, (D.C. only), o-10 volts, 0-30 volts, o-z30 volts,
©-1,000 volts (A.C. and D.C), and 0-150,000 olhms,
The nucleus around which the meter is built is the
o-1 mA. meter.

Details of the Circuit

As is well known, fo increasc the
milliamp range a shunt of suitable
resistance is placed in parallel with the
meter so that if the required range is
o-10 mA., 1/10 of the current passes
through the meter and ¢/10 through
the shunt. A tapped shunt is used to
provide the various ranges.

To make the meter mcasure volts a

series resistance is employed. To de-
“termine its value Ohms Law is used.
If a 10 volt reading is wanted on the
full scale deflection of 1 mA., then:
0 3
I= B - R= i
as we know the current will be 1 mA.
(or 1/1000 amp) and E is to be 10
volts, we have:
R=_10
I
1,000

The resistance needed is 10,000 ohms. The internal
resistance of the meter must be taken into consideration,
however, if accuracy is desired, so a scries resistance of
9,900 ohms is used. The odd 100 ohms nced not be
worried about on the higher ranges, as it only makes a
difference of 1/ro of a veolt. 50,000 : 230,000, and 1
meg. ohms resistances are mnecessary for the other
ranges. The range wanted is sclected with a single
pole four-way rotary switch.,

For A.C. volts a rectifier is used of the ¥ mA, iype.
Care should be taken in the handling and use of this
rectifier for it is delicate. There is, of course, a voltage
drop aeross it and this can be compensated for by the
use of suitably low series resistances, or by separate scalo
calibration, ~ The latter cowrse was chosen, awonyg
other reasons, to kecp down the cost, “The rectifier is
placed between the scries resistance and the meter, and
1s switched in and out by a double-pole double-throw

ﬁ;’;-_

02=10,000 2.

Fig. 2~How the scale is marked out to cover all ranges.

er

Fig, 1.—~The finished meter,

toggle switch, The scale can be cali
application of known voltages,
help and, as a guide,
5 per cent,

brated by the
A rough graph will
the drop on most ranges is about

Measuring Resistances

To mcasure resistance an internal sourc
necessary. This is supplied by a grid
Only 3 volts are required and the plugs can be moved
up as the cells are exhausted. Tt is obvious that if the
reading of zcro is required at 1 mA,, a resistance of 3,000
ohmis must be incorporated for the nicter to read 1 mA.
at 3 volts. This resistance is made up of a fixed resistance
of 2,500 ohms and a potentiomeler of 1,000 chms,
This is nsed 10 set the meter to read exactly 1 maA.
on a dead short. To avoid the inconvenience of having
to hold the test prods together to do this, the
wain switch can be set at ohms and the current
switch at oo mA. This will bring a
resistance  of negligible value across
the ierminals and the zcro set can then
be adjusted.

The Cabinet

This can be made out of practically
any wood and covered with  American
cloth or french polished. The wood is
sin. thick, it is gin, long, %in. wide and
oiin. tall.  'The Iid should be made zin.
deep,  Inside the cabinet put a partition
1in. from the left hand end. This space
is to house the grid bias battery and” the
test prods. A small ledge is screwed
around the large compartwent n. from
the top, on which to fix the panel.

The panel is made of 3-ply wood.
A hole is diilled in the centre of the
iront of the cabinet ziu. from the bottom,
to take the potentiometer.

e of supply is
bias batiery.
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Consfruction

Cut a hole in the panel to take
the meter, and then drill the other
holes to toke the switches and ter-
minals, It is best to mount the
resistances on a group board as this
will stop them moving about and will
keep the wiring necat. The rectifier
can also be mounted on a group
:hoard to hold itin a rigid posilion
and so protect it from mechanical
damage, With regard to its connec-
tions, a red mark; indicates the
positive connection; a o the twe
A.C. connections, and the other is
-the negative connection.
- The centre switch is 'the main
selector one. It is a two pole 4 way
rotary, and selects mA., ohms, volts
D.C. and volts A.C., reading from
left to right. The votary switch-on

the left hand side is to change the

voltage range, and that on the right
is to change the current. The toggle
switch to the right is the onfoff switch
and 1o the leff to interchange A.C.
and D.C.

A fairly heavy gauge of wire is
,used to connect up and good, sirong
‘conncctions should be made. It is
particular]ly necessary to sec that the
“connections to the D.C. side of the
rectifier are sound, for if current is
passed with these connections broken,
the reetifier will be damaged.

When connecting up the resistance

kar 7o Sattery

Fig. §—Wiring details of the meter.,

Imia __]

brought through the partition
and not over it. The terminals
should be clearly marked -+ and
for if too strong a current
is ‘accidentally passed through of
incorrect polarity, the needle will
be bent (as I know from bitter
¢xpericence), .

A scale must be drawn and
fixed in the lid. An example of
the scale is illustrated. . The
bottom: section reads o-1 mA,,
so the meter reading should be
compared and then followed up
to the desired scale. Tor the
resistance range itis best to make
out a graph as the slope is uneven,
Two are needed: I between o
and 15,000 ohms, and one between
10,000 and 150,000 ohms. Itisa
simple matter to read any
resistance off these graphs and
they can be kept in a pocket in
the’lid below the scale.

When  making out the
resistance graphs Ohms Law
should be wused. On the one

reading 0-10,000 ohms this is
done every 1/10 of a milliamp,
and on the other every 1/50. Do
not forget to subtract the 3,0e0
ohmis of the internal resistance,
for example at .3 mA,

I=E/R 3/10,000=3/R
30,000=3R 10,000=R
10,000—3,000 =  7,000.

Rectitier

section it is best to make the wires o the battery
and potentiometer fairly long so thal easy access can

be had to the interior of the cabinet without discon-

necting these wires.

The leads to the batfery are

l 5.PaW
- 4
o S.Paw.
3y
¢2 %2 53 ¢«
1000 N 0% 8% o
> 8 g ©
Shune X S [e) e
~ 0w Vo o
I b
’ 25000
. X |

il T—
SAST ’
+  Fig. 4—Theorerical circuit of the meter.
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Therefore, the resistance being measured is 7,000 oling.
The test prods are kept above the battery and should
be.connected to the meter with good flex or earphone

sunue krmae

LIST OF COMPONENTS
One 0-1 mA. meter.
One Westinghouse meter rectifier (1-mA., type).
Two 1 pole 4-way rotary switches (Yaxley type).
One 2 pole 4-way rotary switch {Yaxley type).
One shunt (to read 10 mA,, 100 mA. and 500 mA.).
One S.P.D.T. toggle switch.
One D.P.D.T. toggle switch.
One 1,000 ohms potentionieter,
One 9,900 ohms resistance (-1 per cent. type).
QOne 50,000 ohms resistanice (J:1 per cent. type).
One 250,000 ohms resistance (Z-1 per cent. type).
One megohm resistance (-1 per cewt. type).
One 2,500 ohms resistance (} watt type),
Two latge terminals.
‘Two test ptods. =
One 9 volt grid bias battery.
Wite, solder, screws, etc. -

lcads. ‘Yhe lalter arc preferable as they are designed
to stand 2 good deal of sovement and twisting. ~ All

N

/.

6C00  BUUC /0000 /2000 14060
Fig. 3.—~Graph showing resistance range readings.

© 006 4000

components used in this meter are casily obtainable
at any reputeble wireless store.

Mdking Dials and Scales

Hints for Obfaining an Engraving Effect by Simple Means

OME . time ago T conceived the idea for a meter
dial of painting the numbers in reverse on a picee
of celluloid and then flooding the back with a
contrasting colour of paint, so that the view from the
front would be of a calibrated scale on a shiny flat
background. Later on I extended the idea to nawme-
plates because of the neat appcarance and great dura-
bility—the paint all Leing Dehind the celluloid. Amy
vellowness which will occur with time must be only on
the outer face and is rcadily removed with iuetal polish.
Now while the whole idea sounds simple cnough, a
number of smags soon iade themsclves apparent if
anything approaching professional standards was to
be obtained. The first essential was found 1o be to wash
the celluloid in carbon tet. on the side to be painted,
and not to touch it with the fingers afterwards. The
next difficulty came in writing the figures, and for this
1've found by far the best answer is a mapping pen,
and thin paint diluted in petrel as you go., i.c., mix the
paint and the petrol with the pen at each letter or-two.
Any errors can be casily removed with'a picce of cotion
wool on a stick, and with care quite professional results
may be obtained. When the background is ready to be
put in, and when the figures are dried hard, this should
be done by pouring a poot of thin paint towards one side
and persuading it over the whole area by tilting only.
Then leave it dead fat to dry.

Targer Areas

When dealing with surfaces over about 8 sq. in,,
ie., tuning dials, calibration charts and the like, the
flooding operation tends to be a little more complicated
if a perfectly uniform backgroimd is required, and here
a very soft Drush is to be rccommended to ** push ”” the
paint along until it covers the ‘whole arca, and then the
celluloid must be steeply tilted in alternate direclions

- several times to cusure perfectly even and comparatively
thin distribution. The paint which runs on to fingers
and top side of the celluloid is ecasily removed later,
but under no circumstances brush the paint on, for
brush marks will never completely disappear.-

A quite plcasant mottled clfect can be got by using
four or five smaller pools of rather thicker paint and
running one into the other, the paint thickness and
pool size being found by experiment.

Calibrating the Dial - . =~ e
My first mcthod of calibrating the celluloid was to

TWO VEST-POCKET BOOKS!

By D. A. LEADBEATER . .

place it in pesition and mark it appropriately in ink.
Tuen just turn over and paint in reverse. But as the
ink wouldn’t come completcly off, and that even if
and when it did it still left a scratched outline, 1 can
Lardly recommend such a method. "A far more satis-
factory practice is to make apaper témplate, calibrate,
and then hold it against the window lo draw in its
reverse.  Then place template, reverse side uppermost,
on u table and put the celluloid on top and paint in the
calibrations. . C

Ytching in of markings is definitely deprecated unless
full tools and skill of trade are to hand, although dots
put in with the tip of a drill are very cffective, but
ensurc on a piece of serap that the tip is at the right
angle for the job ‘before operating on the main piece.
Virst impressions can be very confusing hiere, -

A further point to remember is that in cutting
celluloid a decp score on either side with a scriber for
straight lines, or a pair of dividers for circles, is quite
sufficient to permit a fracture or tear along that line,

WIRE AND WIRE
GAUGES

By F. J. CAMM
3/6 or by post 310

NEWNES ENGINEER'S
- POCKET BOOK
By F. J. CAMM
16/6 or by post i) i

Obtainable from all booksellers, or by post from
George Newnes, Ltd. (Book - Dept.), Tower
House, Southampton Street, Strand, W.C.2
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outlines

obligation.

to Engineering anxious to hold I c >
this highly informative guide to the best.paid Engineering posts.

The Handbook contains among other intensely interesting matter, particulars of B.Sc.,
. AMILCE., AMIMechE, AMLEE, AMIAE, AMILP.E., AMBritlRE,
CITY & GUILDS, CIVIL SERVICE, and i
courses
" AUTOMOBILE, RADIO, TELEVISION, AE
ENGINEERING,

If you are earning less t
OPPORTUNITIES ”
and describes many chances you are now missing.
write for your copy of this enlightening gui

in all branches of

DRAUGHTSMANSHIP,

HAVE YOU HAD YOUR CADY 6F ENGINEERING OPPORTUNITIES™?
Whatever your age or experience—whether you_;;are one of the “ old school " or a newcomer
.your position under post-war conditions—you must read

other important Engineering
CIVIL, MECHANICAL, ELECTRICAL,
RONAUTICAL and PRODUCTION
GOVERNMENT EMPLOYMENT,
BUILDING and PLASTICS (the great peacetime careers), MATRICULATION, etc.,

and explains the unique advantages of ouy Employment Department.

WE DEFINITELY GUARANTEE ‘NO PASS —NO FEE’

han £10 a week you cannot afford to miss reading “ ENGINEERING

Examinations,

it tells you everything .you want to know: fo make your future secure

In your own interest we advise you to

de to well-paid posts NOW — FREE and without

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409, SHAKESPEARE HOUSE, 17, I8 & 19, STRATFORD PLACE, LONDON, W.l.
418 THE LEADING {NSTITUTE OF 175

KIND. IN THE WORLD

SEPTEMBER
OFFERS

Mains Transformers. The new ‘‘ Two-
in-One.”’ 350-0-350, 80 m.a., 6.3 v., 4 amps.,
5 v., 21 amps., 4 v. 4 amps., 4 v. 21 amps,
Most useful. 32/6. 350-0-350, 100 m.a.,
‘6.3 v.4amps., 5 v.2} amps., 32163 350-0-350,
150 m.a., 4 v. 4 amps., 4 v. 2} amps., 35/~
Electrolytic Condensers. 8 mfd, 500 v,
Can, 2110 ; | mfd., 200 v., Can, 2/-, Micro-
pack, 50 mfd., [2 v., 216 ; 4 mfd., 150-200 v.,
/-
Fubular Condensers. .01 mfd., (.000 v,,
19, .02 mfd., 750 v., {/3 ; .} mfd,, 450 v,,
1-; .| mfd., 8,000 v., 1716,
Coils. Canned LF. 465 kcls,, 1716 pair.
Aerial and R.F.,, M.W. and lf.‘N., 10!- pair.
Vibrators, {2 v. or é v, 4-pin, 1116,
Trimmers. Airspace 5-50 pf., 219 ; Philips
3.30 pf., 11- ; 25 pf. and 50 pf. variable, 3i3.
“ Walkie Talkie” Receiver Trans-
mitters, as advertised last month. A few
still available at £15.10.0 carriage paid.
Wavemeters. Ex-Govt., class. D, No. |,
Mark 1. Frequency ranges 2-8 mc/s.,
1,900-4,000 kc/s., 4,000-8,000 kcfs. 6-v.
battery operated. Supplied with leads,
valves and vibrators in metal case with web
sling, £6.17.6 each,
Post Orders Only. CW.O. or C.0.D.
over &1, Carriage paid over $I. Send
S.A.E. for Current List. Country Dealers
send for particulars of our ' Country

U.E.l. CORP.,

Gabrieis Road,
London, N.W.2.

-Dealer Service.”

MIDGET COMPONENTS !

Miniature 7-pin Button Base Valve-
holders, paxolin 1/-, ceramic 1/6.

Valves, type 1R5-185-1T4, 17/6 each.

M.W. High Gain TRF Coils, with
circuit, 4/9 per pair.

MW, LW Coils, as above, 8/6 per pair.

Knobs, black or brown, 6d.; with
brass ingert, 9d.

Pointer Knobs, 8d., with brass insert,
=

MW/LW Ivorine 2 Colour Dials, 1/2
cacl.

8 mid. 500v. Elecirolyfics, 2/6.
Switches, 4 pole 3 way, 3/6; 2 pole
6 way, 2/9. .

3 Pin Plugs and Sockets, 8d.; 4 pin
9d.; b pin 10d.; 6 pin 1/=

50 pfd. Air Trimmers, insulated spindle,
ceramic frame, 2/9. -

Intervalve Transformers, 3/1 ; 6/9 each.

L.F. Chokes, 65 ma., 12 henry, 5/3.
Output pentode transformers, 5/~

.1 meg. to 1 meg. Yolume Controls, 1in.
dia., 3/8.

Bry Batteries, 60v. 4f=; 1.5v, 2/-,

C.W.0. postage under £1. S.AE.
with all enquiries and for lists.

M. O. S.

(3Mail Order Supply Co.)

24, NEW RD., LONDON, E.1.

LASKY’S RADIO

EVERYTHING FOR TIHE HOME

SET CONSTRUCTOR, AMATEUR

RADIO IXPERIMENTER AND
SERVICEMAN.

ELECTROLYTIC CONDENSERS,
500v. WORKING, -8 mid., /-, 16 mfd,,
4/3 ;8 x 8 mid, 5/6 ;8% 16, 6/9 : 16 x 16,

HIGH VOLTAGE  OIL-FILLED
CONDENSERS,—8 mfd,, 800 v.w,, 5/
4 mfd,, 1,000 v.w., 7/- ; 10 mfd., 660 v.w.,
7i-; 2 mfd., 1,000 v.w., 4/6 ; 4 mfd., 450
v.W., 3/9 : 1 mid., 1,000 v.w,, 8.6 ; 4 mfd.,
400 v.w., 8/3 ; 1 mfd,, 750 v.w., 3/-. All
with china stand-off insulators andd
fixing clip (feet). 0.1 mfd., at 8,000
v.w. (tubular), 10.6; 0.5 mifd., 6,000

v,w, 10/~

YAXLEY TYPE SWITCHES.—4-pole,
3-way, 2/6 ; 2-pole, 5-way (Midget), 2/3.
COILS.—Medium and long-wave with
reaction and circuit, 8/6 per pair.
Whearite ©* P ” coils ifrom 2/3 each.
LF., Trams, 465 Xc/s,, 15/- pair.
Whearite Midget LF.T.s 460 ko/s.,
10’8 each, L.M. & S. Wave, AL
and O.8.C,, 465 Kc/s with superhet
circuit, 106 pair. Weymouth all-wave
coil pack with all switches, padder
trimmers, and circuit, 38/6.

MAINS TRANS., ALL TYPES.—
350-0-350 120 m.a., 6.3 and 5v. (Tapped
at 4v.) input 200-250v, with mains
tapping board and fixing feet, 37/6.
350-0-300, 80 m.a.; 6.3 and 5v, or 4v. and
av,, 29/6.

SPACE IS NOT AVAILABLE TO
ADVERTISE ALL OUR GOODS.
SEND 1d. FOR. OUR CURRENT
LIST. ALL OUR PRODUCTS ARE
GUARANTEED. WE AIM TO
GIVE SATISFACTION AND VALUE,

Terms.~CASH WITH ORDER C.0.D.,
or pro fermda.
LASKY’S RADIO

370, Harrow Road, Paddingten, 1.9
{Opposite Paddington Hospital).

'Phone : Cunningham 1979
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" You're the craziest tinker 've met,
What on earth have you done o his set?
The darn thing’s so hot
You could boil up a pot ;
No FLUXITE ! Short circuit, [ bet ! **

“Fluxite Qains * at Work

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. Oof all
ironmongers—in tins,
8d., 1i4 and 2i8.

Ask to see the FLUXITE
POCKET BLOW LAMP,
price 2i6.

To CYCLISTS i 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 UXITE
where you want it
by a simple pres-
sure. Price /6, or
filled, 2/6.

ALL MECHANICS WIIL A

FLUXITE

IT SIMPLIFIES ALZ SOLDERING

. Write for Book on-the ART QF “ SOFT ”
SOLDERING and for Leaflets on CASE-
| HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on ** WIPED

JOINTS." Price Id. EACH.
‘FLUXITE LTD. (DEPT. W.P),

BERMONDSEY ST., S.E.L

'r—THESE ARE IN STOCK—

_FOUNDAT!ONS oF WIRELESS.

THE PRACGTICAL WIRELESS
ENGCYCLOPAEDIA. By ¥. I, Canun,
10;6. Postage 6d.

PRACTICAL WIRELESS SERVICE
MANUAL. By F. J. Camun, 6/~
Postage 4d.

THE WIRELESS WORLD VALVE
DATA. 2/-. Postage 2d.

RADIO RECEIVER CIRCUITS
?/ANDBOOK. By 1. M. Squire.

WORKED RADIO CALCULATIONS.
By A, T. Witts, 6/6. Postage 3d.

PROBLEMS N RADIO ENGIN-
EERING. By B. T. A, Rapson.
§/-. Postage 3d. -

THERMIONIC VALVE CIRCUITS.
By 1. \Willlams. 12/8. Postage 5d.

AN INTRODUCTION TO "THE
THEORY AND DESIGN OF

ELEGTRIG WAVE FILTERS.. By
. Scowven. 15/-. Postage 4d. S

By

M. . Scroggie. 7/6. Postage 44.
HIGH FREQUENCY THERMIONIC
TUBES. Uy A. F. Harvey. 18/-.

Postage 5d.
TIME ‘BASES. By 0. 8. Puckle.
Postage 4d.
By J. H.

16/-.

TESTING RADIO SETS.
ner,  18/-. Postage 5d.

EVER\‘MAN’S WIRELESS BOOK.

By F. §. Camm. 6/-. Postage 4d.
We have the Finest Stock of English
and American Radio Books. Write
or call for complete fist.

MODERN BOOK GOMPANY

{Peat. P.9.)
19-23 Praed street London, W.2.

EpELAME

Postage. 4d. L

YOU
can become
a flirst=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,.
Television and Mathematics,

*Post coupon now for free

booklet and learn how you

can qualify for well-paid

employment or profitable
spare-time work,

T. & C. RADIO COLLEGE

NORTH ROAD, PARKSTONE, DORSET.

£ e

(Post i unsealed envelope 14, stamp) ¥
Please send me free details of vour

Home-Stedy Mathematics and Radio |
Courses.

NAME .
ADDRE SS
P

Sepfember,_ 1946
M///mns

RADIO. 9“
ENTHUSIASTS..

T0:-

Amoun(’ to be collected

Above well-known labels are covers
of securely packed parcels containing

your orders chosen from 10,000
Popular and Rare Radic Valves, exact
types or suitable Replacements:

ACHLDD, ACP, AC2HL, ACpen,
AC2pen, AC2penDD, ACS5pen,
AC5penDD, ACépen, ACSGYM, ACTP,
ACVPI, ACVP2, ACO44, APP4A,
APP4B, APV4, AZI AZH, AZ3I, B30,
Ct, CIC. CYiC, Cy3\, D63, DA3O0,
DCP DDB, DD41, DD207, DD620,
DDL4 DDT, DG2, DHé3, DL, DLé3,
D41, 0024 Dw2, DW4/350
DW4I500, EASO, EB34, EBC3, EBC33,
ECC31, ECH35, ECR30, EFe,

ELi}, EL32, 'EL33, EL35, ELSO EMI-
EZ3, FC2, FQ2A, FC4, FCI3, Fcisc,
FW4I500,” GTIC, GUS0, H30, Hé3,
HI4iD, H210, HA2, H024 HL41,

HL2, HLI3, HLI3C, HL2|DD
HL23, HL23DD HL4|DD HLI33DD
HLI32O HLIDD!!320 lW41350 KTZ
KT24, KT32, KT6l, KT63, KTé6,
KTW6! KTWe3, KTZG3 LF2, MH4
MH41,  MH1118, MH4I05 MHD4
MHL4, Mt4, MPpen, Ms4B, MSP4,

MSpen, MSpenB, MUI4, OM4, P2, P44,
P215, P650, PA20, PM2A, PM2HL,
PM22A, PM22D, PP3i250, PP5I400,
PX4, PX25, Pen383, Pend4DD, Pend53DD
PendVYA, Pen25 Pen45, Pen45DD,
Pend6, Penl4l, Pen428 PenA4, PenB4,

QP25, * QP230,
SPI3 SPI3C, SP4,
$P4B, SP4I TDDI3C, TDD2A, TDD4,
TH2, TH2IC, TH233, TH2321, TH3CC,

TH4B TH4I TP22 TPZS, P26.
TP2620, T6D," TX4, x4 {, Us, Uio,
Uli4, Uls, Ul8 U2l U3l, Us0, Us2

U403, U4020, URIC, UR3C, UUS,
V914, VMP4G, VMS4E,
VP2, VP4, VPA. VP4B, VPI3A, VP23,

VP41, VP133, VPT4, W2I, W42, XH,
)(SG, XP, XZ?.. X7.4. X4, X61M, X63,
X65, Y63, 221, Z22, OlA, 1A4, IAS,
1A6, A7, B4, ICS ic7, {Ds, 1DS6,
iD7, iE7 ir4, 1F5 1F6, 1F7, "1G6,
IH4, iH5, 1H6, IJS. 116, IN5, | RS,

s
'lSS iT4, ITS 2A7, 287, ZDISC 2D4A
2P, 5U4, 5V4, 5Y3,'5Z3, SZ4 6A4 6A7,
6A8, 6AE6G, 6B7, 6B8, 6C5, 6C6, 6C8,
D5, 6D6, 6D7 6F5, 6F6, 6H6, 615,
6J7, 618, 6K6, 6K7 6K8 6L5 6L6 617,
6N7 6P5, 6Q7, &R7, 6€SA7, "6SFS,
65F7 677, 6USIéGS 8u7, 6V6 6X5,
6Y5, 625, 6ZY5, 7A7 785, 736 787,
758, 7C5, 703, 7D, 7Y4, 8D2, 902,
10, 10D, 11D5, 12A, 12A5, {287,
1265, 1245, 12Q7, 125A7,  [2SF5,
125K74 i2SQ7 1275, IBSF‘A i4, 15
1581, 20 2002, 22, 24 25A6.
Al above at L;st Prices. Order C.0.D,
Also enquire for types not listed here,
COMPONENTS: Full range of
tested quality in stock, BOOKS:
Comprehensive Radio Literature avail-
able. P METERS : latest models of
Instruments, Test Gear and Equipment.
SHORTWAVE : Depot of RAY-
MART Products, LISTS : Complete
set on application (stamp). EXPORT :
Speedy despatch, safe packing, full
insurance. DEMOBilised and
Forces : Special attention! STOP
PRESS : Complete Walkie-Talkies, alse

RAF, Communication. Receivers, are
obtainable now.

J. BULL & SONS (P.W.)

206, High Streef, Harlosden, NW,10___]|
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Practical Hints

Fata 210 Ji

and insulate this connection. Press

Novel Cabinet
HA\'ING in the past gained some
valuable {ips from vour Practical

Hinls page, [ wondered if. the LESS *
2118:\11\115 would interest other hs ot past St on to us P We pay

page.

Having an old marble clock, I ¥
by sending

decided to use the works te make a
grandmother clock. When I realised

¥ THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
must have originated some litile
godge which would interest other resders.

sminea for every hint published on this
Tarn that idea of yours fo account

it in to us addressed fo the
Editor, *‘ PRACTICAL WIRELESS,” George
Newnes, Lid., Tower House, Southampton
Street, Strand, W.C.2.
and address on every ifem,

the springs close enough to hold the
arm where the knob has been. Put
the arm back into the body of the
switch back to front, When you are
- putting the switch back on the
panel put it on in the usual way. If
it is necessary to break a circuit
quickly and efficiently just pull out
the arm.—D. Dowwixe (Haslingden).

if-a-
hi

Puf your nmame
Please note

L) that every notion sent in wmust be original i
i Markeenvelopes . Practicalmﬂints.” e 5 Data File N i
[ ERE is a neat and accessible
10% SPECIAL NOTICE . method of filing radio inforina-
All hints must he accompanied by the tion, keeping l-t clean and ﬁjeSh'
eonpon cuf from page ki of eover, An old spring roller blind and
o i o} fittings is mounted between brackets
(S S fixed to the wall or to the underside
of a shelf. Data sheets, cuttings frown periodicals, ete.,
are fixed to the blind with gummed strips, so that when
not required they are rolled up inside the blind.
Brackets _Spring Roller
Bling )
_ Speaker
2’9"
Metal Grille
stained ssme
colour as wood.
fmitation Door ) i 3 - g
Base of \'-» Tel HELEE
Acoustic Chamber . o - : ;
127 pecforated with Data fastened J -
1" holes. with Gummed Strips g
A good idea for keeping valuable data tdy.
. S

what a waste of valuable room there was, I decided to
fit a speaker inside.

As it is totally enclosed, it is most important to cut
some 1in. holes in the base of acoustic chamber, otherwise
it would sound ‘‘ boxy.”’

It is most realistic when Big Ben is chiming, and I
secm to follow the programmece better,

The idea could be extended, of course, where sufficient
room is available to housc the cabinet, by making
the clock case a properly-designed acoustic chamber
or sound labyrinth, This would convert the clock to
grandfather proportions, and the speaker could then
pe mounted at the upper portion of ihe cabinct
(immediately below the clock) and the ““ bass ’ opening
could then Dbe suitably included in the cabinct design
at thé lower endo—A, E, Ayoxp (Hingham).

Plug and Jack

OR a home-made plug and jack, take the knob off
A a push-pull swiich and exfract the arm,» Contact
a wire between the two terminals and lead a wire from
ihis conuncction, Solder a length of insulated wire at A

- '\ "

Converting a simple switch into a plug and jack
© arrangement.

M=D Switch Arm

~.___ {nserted’
back to front

The more often required information, such as valve
data, resistance colour code, etec., should be mounted
on the lower part of the blind.—Joux H. Marr (Glas-
gow, N.J.

Novel Fuseholder

REQUIRED a neat fuscholder for a small hook-up

that I’d put together, and devised the following

means. { took an old bakelite container that formerly
had been a cever for a tube of iodine, and adapted it
as illustrated.

A clip of the type used to hold electrolytic condensers
in place was used to fasten the holder to the pancl.

Fuse

fodine
Tuba™>._
(.

Plastic

Soldering Tag made
Case & Cap Tag from
Strip Brass
Original )
Container AdaPYed_C;o_n_(g/ner

for £ use Holder
A fuseholder made from an todine tube.

1 was doubtful at first as to how the holder would
react to a “ blow out,” but I found out it stoed up to
the shock more than “ good enough” when the iuse
did go.—R. V. Axpzrson {India).
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Servicing the Vibrator Power Pack

Hinis for the Overhaul o_f Modern Car Radio and Similar Power Units.

HE design of vibrator power packs has advanced
considerably during the past few years. This,
I think, can be attributed to the great demand

by the nnhtary forces for such units.

However, although the power pack deswns have
been. gre.atly improved, the basic principle is the same,
the mndﬂmenh{) of which have already been described
in a previous issue of this journal.* Readers are therefore
referred to this issue for the basic theory.

The servicing of any vibrator power “pack is greatly
simplified if one masters the fundamentals of vibrator
technique.

A vibrater power unit usually comprises a_ vibrator,
specially designed transformer; smoothing choke and
condensers, as well as the nece:sarv R.F. chokes, buﬁer‘
condenser and resistors,

The vibrator, transformer and filter unit are screened
so as to prevent the radiation of R.F. energy, and it is
essential that under no_ circumstances Shodld this
scrcening be entirely removed,

As for servicing these power packs, examine first

Figs. 1 and 2. These schematic diagrams represent the
basic synchronous and non-:ynchlonous vibrator
power packs. The former incorporates a full-wave

indirectly-heated valve rectifier and filter unit, whereas
the latter is self-rectifying but includes the filter unit.

First Steps

The procedure adoptcd for servicing these units
differs according to one’s experience and method of
fault tracing. Howev rer, the following is the most
efficient way to locate any fault that may be prevalent
in vibrator power packs.

Connect an ammeter in series with the positive
battery fecd, making sure the meter is large enough to
handlé a current drain coused by the power pack
This done, connect a D.C, voltmeter across the po:xtwe
and negative battery feeds (this
meter should  be capable of

reading the full battery voltage)., Vibrator

readings, it more or less proves that the vibrator is in
o1dler and that some other component in the pack is at
fault, *

The next step is to locate the faulty component,
adopting the_ scheme whercby each mdxudual com-
ponent is subjected to conventional tests,

The buffer condensers should be carefully checked
for open or short circuits, because open and short
circuited buffer condensers will speed up and encourage
the destruction of the vibrator itself.” This is easlly
understood if one realises that the purposc of this
condenser is to control the arcing at the vibrator
contacts.

If it is found that this condenscr is at fault, it must
be replaced with one of the correct value and rating,
and not just replaced with any condenser that is to
hand., The correct capacitive value can be obtained
direct from the unit manufacturer, so long as he is
informed of the type of unit at fault.

To-day, many packs incorporate a resistor in  series
with the buffer condenser, the presence of which helps
to Timit the flow of secondary current and also cxcessive
sparking at the contacts.

It is, therefore, essential that this resxator be checked
for continuity, because, if found to be *“ open circuited,”
no control is offered over the arcing at the contacts.

One must not forget, however, that should the buffer
condenser be at fault and withdrawn from the unit, it is
advisable not to switch on the unit until a replacement
has been made.

Vibrators sometimes develop a fanlt whereby the
contacts “ chatter,” This can sometimes be remedied
by mounting the unit upon sponge or rubber cushions,
The latest models have, however, adopted this procedure
to overcome any fault that is likely to arise in this

- direction,

Another fault that was exiremely common prior to

It is advisable that these
meters be connected on the
“dead " side of the switch, as

this ensures that the meters
are not reading continuously
when the switch is open.

The fault tracing con now
begin by switching on the
vibrator pack, plus load and
reading the battery vo]ta"e on
the voltmeter ; this figure should
be compared with the battery,
rating, It is essential that for
the correct operation of the

vibrator unit, the battery
voltage should’ not vary more
than 1o per cent, of its rated
- value,

So much for the voltage sup-
ply. Next, take a reading on
the ammeter, and if this e\ceecls
the figure lid down by the
v1br1tor puack manufacturer, it
is a sure 1n(hcat1on that some-
thing is wrong in the power

unit.
Switch off the pcmer supply,

substitute " a  good equivalent
type, vibrator “and take iresh Car Battery
readings. If these readings are
identical with the first set of
B #*Yarn, 1946, -

Fig. 1.~A svuchronous
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type of vibrator circuit for a power pack.
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the war, was the sticking of vibrator contacts; this
caused the vibrator to operale- on only one pair -of
contacts. This fault can be the result of over-running
the vibrator, so causing the recd to lose its springy
characteristic. The only cure for a vibrator having
these faults is a new replacement,

Contact areing can occur if the commutator in the
car system Dbecomes defective in any way, A defective
commutiator prevents an cven flow of D.C., which will
cause a suiging effect, with the result that the contacts
either burn up or that the reed loses its teumper,

ke

Trenstormer

r

Vibrator

Buffer Condenser

as possible. If the necessary precautions have been
taken and R.F. is still prevalent, try to -eliminate
this fault by twisting the battery leads together, Failing
this, it i a surc indication that additional filtering
is required ; this can be carried out in many ways. For

instanee, suppose the recciver has developed a kind of

ripple which becomes amplified as it passes through
the various stages of the receiver, it is possible to suppress
this by by-passing the anode resistor of the stage at
fault with a condenser to earth. .

Other ways of suppression can be tried, such as
by-passing the H.T. positive and
negative feeds to earth by mcans
of a suitable condenser, or by
connecting a condenser across

Ingirectly Hested
L

the battery output feeds.
One_must not forget, however,

A

[

is advisable, therefore, to check
to see if the power pack is
insulated from the chassis upon

R.E Filter ———3
Condenser
RFC. |

e’ |

.. Car
“Battery
RFEC.
Smoothing

Congensers ~~._]

3 which the unit is mounted.
the pack is in electrical contact
with the chassis, it is more or
less a- certainty that ground
currents will fow, these being the
result of R.F. radiation. It is
advisable, therefore, to earth the
vibrator pack by by-passing con-
densers. at one point only,

H

Receiver Interference

y

hum and ripple noises, are more
“or less caused by inadequate
filtering in the power unit. The
only sure cure is for an ad-
ditional filter to be added ; this
should first be tricd across the

HT-

N\
Varrous Anode ahd
Screen Voltages

Fig: 2.~~A non-synchronous vibraior power pack.

If one discovers that thé vibrator centacts are worn,
the efficiency of the unit can be improved by substituting
a slightly larger buffer coundenser.
vibrator 1o be used whilst the present shortage of radio
components is'prevalent. One must not. forget, how-
cver, that when replacing the worn vibrator, the buffer
condenser must be replaced witli-one of the correct
value. o g
Check the Fuses :

Most’ vibrator power- packs incorporate fuses in the
battery supply. leads. These fuses will blow if the
unit develops a fault whéreby it draws more cuwrrent
than the rated valie. Itis thereforc advisable to include
fuses in the circuit if they:have been omitted, and it
is also cssential to make sure that the correct value
fuses are used, .

The R.F. chokes and resistors found in the unit must
be checked for continuity, whoreas the remaining
condensers should be checlked for open or short circuits.
The checking' of these components is conventional
and is well covered in our, “ Wircless Servicing

- Manual,” )

As alrcady mentioned in the March, 1946 issuc of
this journal, it is cssential that R.T. chokes and con-
densers be included in the circuit, the presence of whic_h
help to suppress R.F. radiation and interference. This

- fault cannot be ignored, as it may be neccssary to include
more chokes and condensers in the unit, To clarify
this interference suppression, refer to Fig. 1.

The power pack should be efficiently screened and

the screened battery feeds to the pack kept as short

This enables the . f

battery supply feeds, and
secondly, across the H.T. output
feeds.

. Another point that is worth
mentioning because it does help
to overcome the ripple effect, is to separatc the
heater supply lines for the wvalves in the recciver
rom those of the rectifier valve. .

As in receiver servicing practice, it is essential that

Rectitier that the chassis on. the vibrator
unit is at searth potential, and

. should not be used as a negative -

RE Filter return for the high tension. It

If -

Receiver interference, such as .

the valve rectifier be checked for its operating charac-,
teristics, as well as for internal shorts and softness.’

Any fault with the rectifier will no doubt cause the
power unit to draw more than the rated current from
-the battery, This can be verified by checking the
cwrent reading as already explained earlier in this
article. )

If the rectifier is at fault, never replace with a new
valve until the smoothing condensers in the flter unit
have been checked for short or open circuits.

So much for the checking of the components and
power unit ; it is now necessary to mention a fow impor-
tant factors which are so many times overlooked or
ignored.

Never overload the power unit by forgetting to
cheek the current the load is taking, and always check
thé D.C. output voltage. These factors play an impor-
tent part in car radio; the former can damage the
pack if in excess, whereas the latter, if too low, will
cause the receiver to be inefficicnt, because of the
wrong potentials that are being applied to the valve
electrodes. .

AN IMPORTANT NEW WORK

NEWNES ENGINEER’S REFERENCE BOOK
) Edited by F. J. Camm .
1,326 pages; Two Guineas; or 43/- by poer
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. Fixing Bracket < A 1
o T . .C fructional Details of a R X
etector funes _ 2 £ Tuner onsirucitona efals OFf a Keceiver
<0008 puF *Q0QSuF :
3 ] winding is requircd on it ; it also increases the selectivity

and” sensitivity considerably and- by amplifying the
signal before the detector makes. reaction less critical.
The R.F. stage is coupled by a choke te the detector
to give both gobd gain and stability ; transiormer
coupling would also give satisfactory. results,

The dctector is followed. by two amplifying stages and

Reaction

e 0003 kL. -t the use of a pentode in the last ensures ample volume for
. o Coit s o RE . domestic purposes. If the constructor requires a
e ; Grid o slightly less powerful set the output pentode may be
z Fram replaced by a small power valve.” With the pentode
On-Off “33"{??3”99 - used as shown very good loudspeaker reproduction is
HT~ Switch — obtained even if the triode L.F. stage is omitted entirely.
“GH# The circuit is well decoupled to ensure stability even
whensthe H.T. battery is running down and to remove
. the necessity for extra H.T. plugsin the battery. Separate
L7 TN T T g tuning condenscrs sre used for R.F. and detector tunjug
i ‘ ChassZJ ] to avoid loss of efficiency through the circuits not ganging
H o LT~ . and because tbis- is more. compact than a two-gang

' Line 70 Frame o Calt f condenser ‘aud trimmer.

Fig. v.—Wiring of the sub-panel. LIST OF COMPONENTS

o

N the summer a portable is particularly useful and a
fairly lorge model has advantages. Some of the
midget receivers ure very efficient, but they require

special batteries and sometimes do not work so well
as a larger receiver with a frame aerial and spealser
of ample proportions. This portable is not a midget,
but is quite compact and ordinary batteries can he
accommodated. It gives ample loudspeaker repro-
duction for all normal listening,

Circuit Chosen

This is shown in Fig. 4. It is a four-valve straight
arrangenient. which does pot cecupy a great deal of space.
The, use of an R.V. stage before the detector simplifies
the construction of thc frame aerial as no reaction

Resistors : 5,000 ohm; 25,000 ohm; 20,000 ohm; .

‘Parafeed transformer,
. Two 3-point teggle or push-pull‘ switches.

Wire for frame (22-28 d.c.c. and 28-32 enamelled

40,000 ohm; two .30,000. ohm; .5 megeohm;
2 megohm.

Condensers : Three 1 mfd.; .1 mfd.; .05 mid.; .01
mfd. ; 0002 mfd. Two 0005 mfd. solid diefectric
tuning condensers ; .0003 mfd. reaction condenser;
0002 mfd. pre-set. 5

Reaction type high-frequency choke HLF. type for

F. coupling. . .

Thtee 4-pin and one 5-pin valve-holders.

Tuning coil,

Moving-coil speaker with t for p
002 mfd. condenser.

d

and

or 8.s.c.). Wood for cabinet and chassis, etc.

The Receiver
Chassis

SWITCH

Y0002 pF]
FRE-SET

This is re-
movable so
that the set
can be wired

.up and

tested before
being in-
serted in the
cabinet. It
can easily he
made {rom
plywood to
the dimen-
sions -shown
in Fig. 5 and
covercd with
foil. It
should be
about 1lin,

SCREENED
H,F, CHOKE
TC WAVECHANGE HECH
SWiTCH -

deep.  The
panel is
5kn. hy 7in,
high, and is
also covered
with foil to

Foe

e e, =

B, QU S D - TR A ) SR N -G} M || -} (

1

Fig. 2—Main wiring under the chassis,

v———f_:--—————‘-~-—--—»—_,;:.‘_’__"_—,/‘-—-;T’::»?_::T prevent
= e hand capac-
ity when
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Portable 7

Ouidoor Use, by F.-G. RAYER

operating, TFive.holes should.be drllled in it in the
approximate. positions-shown in Fig. 6, The two
top holes are for the .ooo5 mid. Solld dielectric
condensers used for tuning and the central hole
for the .0003 mfd. reaction condenser. Toggle
switches are fixed in the lower holes and care should
be iaken to make surc there is room for the actual
‘componcnts used,

The completed panel is screwed to one end of the
chassis as shown. in Fig. 50 A piece of }in, thick
wood,; 7in. by 5din,, is " then screwed to the panel.
This plece has a large hole cut in it as in Fig. 6
which facesa correspondm‘1r hole cut in the’ cabinet
side when the set is in position; This serves to
recess. the controls, The chasgis is finished by'lap-
ping a piece of metal across the remaining end.

J—() -t

‘Fo prevent interaction between thé R.F. tuning
condenser and reaction condenser a séreen is
placed between them as shown in Figs: r and 3.  Fg,
This may be made from zinc, alwminium or foil
fixed to a sheet of thick card. "It must be earthed to
the chassis. :

The valve-holders and other parts on top of the chassis
are arranged as in Fig. 5. The valve-helders must not
be quite tovether or there will not be ufﬁment space for -
the valves to be 1n<erted.

Sub-chassis Wiring .

Fig. 2 shows the ma;onty of the wiring, It will be
ne(‘essary to keep the components and wiring approxi-
mately as shown to facilitate connecting and avoid

r—

4" r!
3 —-Detazls of the Jframe cabinet, and mounting for ci‘asszs,

instability. COllnCCthlla should not straggle about
and components should be mounted as directly in the run
of wiring as possible. All grid and anode leads must m
parucular be short and direct,

The conncctions to the coil are numbered to agree w1th
the numbers shown in Fig. 4 and can be taken up through
one hole about $in. in diameter.
is used instead theae should be connécted in the normal
way by taking the leads through the chassis as convenient.

Of the two high' frequency chokes, the small one
connected to the detector anode is not critical, and may

b3 M
- espoong IF . JpF 50000
3 HH—
20,0000 5 40,000!!55 ) 300007
1 SN | .
wset LU QS LF.
HEC
G
MW, 20002 uF
Frame . Il _ ——— J
e r
ME H
o S Somn >
85 A
3R 3 +—
Q G8*
3
* ) GB-p wwem
6B~/ -5
[ _ T
-~ L=
— 0003uF 4 —~——3——{0)=5
. . 17
LW, Reaction [ f %’3, i?cflf
frame : W - . : 8 k ;
' Qe change, i ) 7
: (O S i % o

Fig. A.—Theoretical circuit of the ‘portable,

+ 1t

If a coil with terminals .
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be omitted or replaced by & 5,000 ohm resistor with some
makes of tuning coil. The R.F. coupling choke must,
however, be a LOmpOant especially intended for this
circuit posmon as a rveaction choke will not have
sufficient impedance. It should be screened and the
metal case is connected to the L.T. minus line of the
receiver,

Soldering will be necessary and 1nsulated sleeving must
be added “hele wires may touch cach other or the foil
on the chassis. Battery leads are made from flex, fitted

with niarked connectors.
Wiring between the panel and chassis will become
clear upon consulting Figs. 1 and 2.

Three lengths of

giving approximately six turfs in each slot. The wire
is then cut off at a position which will bring the end
near he chassis when the latter is in position and
200ft. of 30 s.s.c. joined on. This is then wound in the
remaining three slots, giving approximately 18 turas
to a slot. Both windings must be in the same direction.
The beginning of the shorter winding is connected to the
fixed plates of the R.F, tuning condenser ; the junction
of the windings goes to the wave- chanffe switch ; and
the end of the lonqcr winding is taken to one of the
filament minus sockets.

These connections are made with the short lengths of
flex mentioned when the chassis is finally in position.

Fixing Speaker and Chagsis

m

am;% Pcegct/on

P
P
o LT~
Fils,

The position of the chassis is shown
in Fig. 3. It rests on a strip screwed
to the side of the cabinet, and in
addition a bracket is screwed to the
front of the cabinet (see Fig. 1 A
bolt run through pancl and cabinet side
completes the fixture that end.

A metal piece, #in. long, with two
flanges, holds the other cnd as shown
in Fig. 3. To prevent the chassis slip-
ping from the lower flange a bolt holds
the chassis and supporting metal picce
together.

The speaker is bolted to a hole so

that it occupies the position shown.
These bolts do not project through the
front of thc cabinet and the baffle

Fig. 5.—Details of the chassis and sub-panel.

flex about 6in. long should be soldered on for connections
to the frame aerial, when this is made. One of these
leads runs from the fixed plates of the R.F. tuning
condenser and the second frem the wave-change switch.
The third lead is taken from the L.T. minus line of the
receiver,

A short length of twin flex is taken from the plate
and screen grid sockets of the output valve-holder for
conneetion to the speaker (leads marked L.S. and H.T.
plus in Fig. 2). The screen grid socket is also connected
to H.T. plus.

At this stage the receciver mav be tested by connecting
a spare tuning coil to the leads which will eventually
go to the frame aerial. Both circuits should tune
smoothly without any interaction and reaction should
build up gently. No screening of leads was needed,
but the grid lead of the R.T\. valve is taken across the
top of tho chassis to prevent coupling with the detector
circuit. Should there be any instability the anode lead -
of the R valve may be screened in the usual way.

The Cabinet

This was cut down from one obtained from a junk
shop ; it may be made from five-ply to the size shown
in Plg 3. 1tis 14ins by 13in. by 64in. inside. The finish
naturally depends upon thc craftsmanehlp and materials.
Tf a polished, jointed cabinet is not going to be mmade,
Amcrican or leatherctte cloth may be glued over
the whole of the outside with quite a professional result.
The front nced not be fretted as in the ilustration,
this being left from the original junk cabinel toaeth(‘r
with the centre piece \\hxch was intended to carry a
moving-iron speaker. A suitcase-type handle bolted
to the top and a deor with catch hinged to the back
completed the cabinet.

The Frame Aerial

A picce of three-ply, 14in. by 13in., carries the frame,
Four pieces, 2in. long and #in. square, are screwed
diagonully to the corners, '15 shown in Yig. 3. In these
pieces six saw cuts, about 1 Yin. deep, are made with
fairly wide saw (0'11\ or other bard wood must be used
to avoid splitting).

When the pieces are in position a 735ft. length of
26 d.c.c. wire is faken and wound in three of the slots,

‘wavelenglh tonable, and vice versa.

(with frame wound as described round
its edges) is fixed to the front of the
cabinet by short wood screws.

A H.T. battery of the long type goes below the chassis,
and a jelly or dry accumulator stands besides the chassis,
Orerating

it should be remembered the frame does not pick
up signals eriginating from a point in line with its axis so
the receiver may sometimes require to be turned about
when listening.

! 5 //2‘ " |
Fig, 6—Details of the main panel.

If it is desired the twe tuned circnits should gang
closely together the framc aerial may be adjusted to suit
the particular coil used. Adding turns will increase the
The .oooz mid.
pre-set may be adjusted from below the chassis to
control the selectivity and sensilivily as desired.



September, 1946

PRACTICAL WIRELESS

421

Receiving Television Sound

How to Build a Battery—or
Use with Existing Receivers.

OW that television transmissions are taking place
regularly, many listeners are anxious to hear just
what is being broadcast before investing in a vision

receiver, Others are not at present interested in the
vision, but would like to hear the sound part of the pro-
grammes, as there are occasions when certain itenis are
televised which are not heard on the normal B.B.C.
programmes, It must be pointed out here, however, that
the use of a converter such as is to be described will not
enable the high quality of the television sound pro-
grammes to be obtained. A properly designed receiver
is necessary to derive the full benefit of the wide band
width which is used on the television frequencies.
However, a special S.W. converter can be built which
will enable the sound programmes to be tuned in just
as easily as the normal Home or Light progranumes, and
is well worth while.

As the frequency used by the existing television
section is in the ultra-short-wave range, some care is
required in selecting a circuit which will be more or
less foolproof. Experience has shown that a triode-
hexode type of valve is the most reliable, and these are
now available in either mains or battery-operated types
30 that all can share in the choice of valve. The hexode
section is, of course, used as an H.F. amplifier cum
detector, with the triode section as oscillator, the mixing
taking place inside the actual valve. This gives relia-
bility right down below the 7 metres round which we
are at present interested. .

The Circuit

For the oscillator stage certain valve makers have
their own preferences, but a Hartley or Colpitts oscillator
circuit will give very good results, and of the two,
preference goes to the Hartley, The only snag is that
the tuning condenser for this part of the circuit cannot
bhe mounted on a metal panel, or, in other words, the
spindle or moving vanes cannot be connected to ‘ earth.”
If an insulating bush is placed on a metal supporting
screen a standard condenser can be used, but the
capacity to earth may affect results. It is best, therefore,
to use separately operated condcnsers for Cr and Cz,
mount them on an ordinary insulated type of panel,
and fit extension rods to the spindles to avoid hand-
capacity effects. The full circuit is given here with
all essential values marked. No difficulty should be
found in building up a neat little unit round this circuit,
but the values of one or two components will depend
upon the valve in use, and the instructions of the
makers should be followed so far as these are concerned.
The small condensers froin filament or heater to earth
should be included with all types of valves,
case of a battery valve the lead from the secondary
of the aerial coil to earth should be broken at the point
marked “ X ¥ and a lead taken from the coil to a G.B.
tapping to suit the valve. The cathode connections are
then ignored, and the grid resistance in the oscillator
stage then taken direct to earth.

Coils

Tuaning will be found easiest with a 13 mmfd. condenser
and these are readily obtainable to-day. The coils
to cover the required wavelength will then consist of
6 to § turns of wire with a diameter of just over zin,
Obtain some good tinned copper wire if possible (although
plain copper will do), with a gauge of 14 or so. Alter-
natively, if you can obtain them, some of the original
silver-plated Bulgin coils will be found ideal. Wind
the required number of turns round a piece of material
having an outside diameter of just under an inch, Wind

In the -

Mains-operated—~Converter for
By W. J. DELANEY [(G2EMY)

the wire on tightly with cach turn up close against
its neighbour, and when the rcquired humber has
been wound, and the end of the wire released, it will
spring open and leave the turns spacc-wound just a
little over an inch in diameter. A tapping has to be
taken to the grid coil, and in the majority of cascs
the most effective position will be at-the centre point
of the coil. With some- aerial sysieins, however, it
may be found that more stable oscillation is obtained
when the tapping is moved towards the “carthy
end of the coil. When a suitable position has been
found, however, the lead should be soldered to the coil
at that position.

The aerial coupling coil will consist in most cases
of 4 or 5 turns of wire-wound-on a similar former to
the previous coils, but placed about }in, away from
the “earthy ™ end of the grid coil. Some grounds for
experiment may be found here, according to the {ype
of aerial which is used. Best results will be obtaibed
with a proper dipole built on the lincs deseribed in last
month’s issue. But an ordinary acrial can be used, in
which casc it should be joined to the end of the acrial
coil remote from the grid coil, and the other end of the
aerial coil then joined to earth. If oscillation is not casy
to obtain (due to a very large acrial, or incfficient earth
connection) a small condenser should be joined between
the aerial and the aerial coil,

HI4
i | A
el g::

{143 Receiver

|
b 5

e
Q003 Mre. “0003 Mrd.

Basic circuit of the converter for iclevision sound.

Coupling {o the Receiver

To couple the converter to an existing receiver, an
ordinary LFE. {ransformer may be joined to the hexode
anode circuit, If a standard unscreened component is
used, the pre-set condenscr across the sccondary should
be removed, allowing the secondary then to be {uned by
the condenser in the receiver. If the latter utilises a
coil having a very smoll primary winding, it mav be
found that tuning will be difficult, in which case the two
points shown in Fig, r as being joincd to acrial and
earth terminals on 'the existing recciver should be
joined to carth and the grid of the input valve. The
acrial is then coupled to the input to the converter
in which condition thc entire combination becomes
a superhet, The receiver should e tuned to sone point
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at the bottom of the medium waveband where no inter-
ference is experienced, and then the two condensers on
the converter unit should be “ swung’ through their
entire range slowly until the vision or sound signals are
heard. 1If the vision signals are picked up first it will
be a simple matter to find the sound broadcast as it is
only slightly lower in the scale. ¥When once the pro-
gramme has been reccived, experiment with the setting
of the main tuning in the receiver, the adjustment
of the pre-set across the primary of the I.F. transformer,
the exact position of the aerial coupling coil, and ‘the
tapping point on the grid coil. Most of these adjustments
will be affected by the strength of thc received signal
and the type of aerial. For instance, if a long way from
the Alexandra Palace and ncar to a busy road, it will

be found that car interference will be verv bad and
perhaps prevent the programme from being heard at all.
In such a casc a good high dipole properly matched,
with correct type of feeder, will do much to reduce
the interference, whilst a reflector may even cut out all
interference and enable the programme to be heard
perfeetly.  Similarly, tuning to the other end of the
medium waveband on the receiver may prove more
effeclive in some locdlions than in others. Of course,
in the ®asc of a mains receiver, the H.T. fceds for the
three points in the unit may be obtained from the
receiver H.T. line by means of the usual decoupling
resistances, whilst the L.T. supply may be obtained
from the receiver through the medium of an adaptor
placed beneath one of the valves,

A New 1000

HILIPS Lamps, Ltd.,, announce that they will
shortly have available a new 1,000 watt amplifier
designed for very large public address installations

or for wire broadcast systems serving networks of
6,000 subscribers.

The * Philowatt,”” as it is to be called, is a high-
quality amplificr with the remarkably low distortion
level of 1 per cent. It incorporates many novel features
inciuding “ S.ADM.” (Scott Automatic Monitor), which
fulfils a function closcly parallel to that of * George ™
the automatic pilot in aircraft,

S.AD. consists of a unit built into the amplifier
whicl:  provides electronically-delayed main ~H.T.

. switching and automatic monitoring of the amplifier

The complere rack assembly with
door open.

Watt Amplifier

output. This facility is provided to allow the unattended

operation of the amplifier, and functions in the following

MAnner ;
. In the event of no audio signals being present
in the amplifier output for a period exceeding three
minutes a relay is released which may be arranged
to inject a small so-cycle input to the amplifier.
If the amplifier is working satisfactorily, the s0-cycle
signal will be detected in the output and will auto-
matically re-set the cirenit for a further three
minates. The 50-cycle signal is not noticeable on the -
speakers connected to the amplifier as the duration
ot the signal is only a fraction of a second, the time
required for the reset~
ting of the monitoring
rclay. If the amplifier
develops a fault the
relay will not reset
and an “earth” is put
on a circuit which
may be employed to
operate  an  alarm
signal and/or switch
over to a stand-by

amplifier,
A featurc of the am-
plifier is the meter

pancl. This contains the
three meters mentioned
below and with the lower
grilleFgives a very well-
balanced appearance to
the amplifier, which is
designed to appeal as
much to the eye as to
the ear. The meters
themselves are of the
“easy-toread ”  type,
the opcrational segment
of their scales being
distinetively coloured to
permit of satisfactory
inspection by the non-
technical user.

The body and “works”
of the amplifier, being
built on a standard x¢in.
rack, can be obtained
without the cabinct if
required, The necessary
fixing arrangements for
the output valve anode-
current meters are then
available on the front
panel after the removal
of two cover plates.

InZer.z'or of the amplifier,
showing rack assembly.
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This model incorporates the clectronic-delayed switching
unit, but does not include the automatic monitoring
facility as standard. It may, however, be fitted at a
small additional cost.

Circuit

The amplifier incorporates a special low-distortion
direct-coupled driver stage, which provides a low-
impedance signal source and also negalive bias stabilis-
ation for the class ABz push-pull triode output stage.

The pre-amplifier stages are also push-pull throughout
and employ negative feed-back which results in an
extremely low harmonic content, even at full drive.
The negative feed-back cirenit has also enabled a good
output regulation to be obtained, a very desirable
feature in wire broadcast systems where the load
is lable to considerable fluctuation.

The audio coupling and output transformers have
received niuch attention in their design and, as a result,
the amplifier is able to provide full output at frequencies
as low as 40 cycle per second with a total distortion of
less than 3 per cent.

Three 3}in. rectangular meters are provided, two for
indicating the plate currents of the output valves, the
third being a multi-purpose instrument, which by adjust-

ment of a rotary switch enables it to be used as an output
meter with a dB scale, or for checking the cathode
currents of each of the pre-amplifier and driver valvoes,

The output valves are protected, in the event of a
failure of the fixed bias supply, by a relay which auts-
matically reverts to auto-bias working. In the event of
such a failure, the green bias indicator lam p s
extinguished. A similar red lamp indicates that the
main H.T. supply is on.

Mechanical Construction

The streamlined cabinet destgn presents  an
exceptionally well-balanced and pleasing appearance.
Particular care has been paid to the ventilation, and
also to the accessibility of components. The tront of the
cabinet is hinged in two sections which perniits adjust-
ment of the pre-set controls and for revalving (see
photograph). ’

The amplifier is built on a standard 19in. rack, and
comprises four panels, the voltage ampliner, the output
valve stage, the bias supply unit and the wiain H.T.
supply unit,

Two quickly detachable panels give free access to the
rear of the apparatus, electrical components and cxternal
connections.

Notes and News

Booklet on Solders and Fluxes
ULTICORE Solders, Limited, are releasing for
distribution, upon request, to manufacturers,
service engineers and all who are interested in soldering,
an attractively printed booklet * Modern Soldering,
1946 Supplement.”  This eight-page booklet contains
a number of illustrations showing practieal uses of solder.
Full technical information is supplied of Ersin Multicore
Solder, which contain$ three cores of non-corrosive
Ersin flux, with tables of colour codes, melting points
of different alloys and recommendations of which alloy
to use for specific purposes. Another interesting table
gives details of gauges in inches and millimetres in
which Ersin Multicore Solder is supplied as standard,
together with approximate number of feet per pound
of five different alloys in nine different gauges.

A general article explains simply the composition and
uses of solders and fluxes and makes it clear why an
activated resin flux such as Ersin, which is incorporated
in the three cores of Multicore Solder, is advocated for
soldering of radio and electrical components.

Samples of two representative alloys are incorporated
in the booklet. Copies of the booklet are obtainable
upon application, free of charge, from Multicore Solders,
Limited, Mellier House, Albemarle Street, London, .z,

Technical Notes on the New Pye Television Receivers
BOTH the 1946-47 Pye Tclevision receivers are of
entively new post-war design, and developments
resulting from Pye’s experience in the production of
radar and other military equipment have led to much
improved performance. ~The black and white picture,
measuring approximately 8in. x 6in., is brighter, with
finer definition.  Interferenceis automatically suppressed
in both sound and vision channels, Two exterior
controls opcfate the on/off switch and vary brightness
and volume. Four auxiliary controls are concealed
beneath a shutter on the front of the cabinet; these
are : contrast, focus, fraine hold, and line hold. Seven
pre-set controls are located at the back of the chassis :
line linearity, line amplitude, vision sensitivity, sound
sensitivity, ~frame linearity, frame amplitude and
frame synch. They do not normally require adjustment
after the set has been installed. The sound channel
has been designed to reproduce faithfully the high-
quality television sound transmissions. FEach model
is a. T.R.F. receiver designed to operate on 30 cycles
180/250 v. mains. A special Y-matched television

aerial has been developed for use with these receivers,
Its design provides high signal/noise ratio; maximum
sensitivity for sound and vision; reduction in weight
and wind resistance. The complete installation provides
maximum performance from the receivers in all localities
within the service arca of the Alexandra Palace
transmitter.

Prices: Table Model
purchase tax.

Console Model (D16T) £43 plus £10 2s. 2d. purchase tax,

Aerial (including tubular metal pole, and down lead ;
excluding chimney or wall fitments), £3 17s. 6d.,

(B16T) £35 plus £7 17s. 3d.

C.B.C. International Broadcasts 3
HE Canadian  Broadcasting Corporation have
issued a brochure designed {o give a brief explana-
tion of the C.B.C.’s International Short-Wave Serviee,
The C.B.C.s International Service broadeasts 36 hours
a week in English to the United Kingdom alone.
Its transmitter at Sackville, New Brunswick, shich
was designed by C.B.C. enginecrs, has one of the clearest

short-wave signals heard in Europe from North America, -

A year ago, when the short-wave service was commencing
operations, the Director General of Programmcs of the
C.B.C. heard the Sackville Station on a portable sct in
the Savoy Hotel, London, as clearly as the B.B.C.
Home Service.

The C.B.C. broadcasts in English on short-wave cvery
type of programme—varicty, music, drama, aclualitics,
news, news-features and political comment. Some of
the programines are designed for Canadian Servicemen
still serving in the United Kingdom or Lurope, but the
majority are for general listening. .

The C.B.C. hopes to be able to supply a monthly
schedule of its International Short-wave Service. 1f vou
should be interested in receiving this, write to: Andrew
Cowan, Duropean Representative, C.B.C. International
Service, ¢/o B.B.C., 200 Oxford Street, \W.1.

Our Cover Subject
T is interesting to compare American television
practice with that wused in this country. The
recently published illustrations of B.B.C. television
studio arrangements may be compared with that on this
month’s cover, which shows an American television
studio during a broadcast. Note the huge battery of
lights and the three Iconoscope cameras which are being

_used simultaneously. This enables * fades  and closc.

ups to be brought into effect very much as in'the normal
cinema BAlm, ’
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Programme Pointers

This Month MAURICE REEVE Discusses the Question. of a New Venue for Concert-goers -.

HE Promenade Concerts commenced another

season at .the Royal Albert Hall on July 27th.

As was the case last year, the conductorship

js shared by Sir Adrian Boult and Basil Cameron, and

they run for eight wecks. Everything, in fact, is the

same, and according to the traditions built up in over
half a century of “ promenading.”

The publie, that is to say, the promenading part of
the concert-going musical world, would not tolerate it
otherwise, any more than the devoted patron of cricket,
football or the theatre would tolerate any but minor
changes in the presentation of those amusements,
And those only with a growl.

The promenader not only must have his promenade,
but he insists on attending ihc concerts in such vast
numbers that, even if he wanted to, promenading
would be even more impossible than it is on Brighton
promenade on a fine August bank holiday. So jammed
is the floor of the Albert Hall on most nights that the
removal of the fainting, of whom there are always onc
or two, is a highly skilled and technical operation if the
music is not to be indccently interfercd with. The
title “ Promenade Concert” has long since becomc a
misnomer.

-Possibly one, and the only, change made of any
note is the abolition of the Monday all-Wagner pro-
gramme, a tradition going back to almost the founding
of the series. At Queen’s Hall it used to draw the largest
audicnce of the week, not even cxcepting Beethoven on
Fridays It is bound to return when life regains its
equilibrium and stability, and when values are scen
through less rose-tinted spectacles. Only then will the
present “ Tschaikovsky-souked .population” realise
what it is missing. \

Memorial Hall

.The concert-goer amongst my rcaders has doubtless
been wondering what is happening to the projected
“ Henrv Wood Memorial Hall”! Or to some house
of music to replace the ever-to-be lamented Queen's
Hall. I know nothing other than rumour, gossip and
hearsay. But the problem is very scrious. What an

- artisti¢ tragedy it was that destroyed the Queen’s and

not the Albert Hall!

Rumour has it that the plans for a new Queen’s Hall
have been shelved owing to the raising of the ground
rent from £650 to £8,500 per annum., Also that Brune
Walter is going to lay the foundation stone of it when
Le is over here conducting in the autumn. Meanwhile
we arc still being asked to buy bricks for the Henry
Wood cdifice.

I have often wondered whether the purchase of a
West End theatre would not be a good financial
proposition. Say, the bombed-out Lyric or Shaftesbury,
which could be completely ro-conditioned as a concert

hall, with the seating accommodation brought up to
two thousand or just over, The old Shaftesbury
probably used to hold about that number; it was onc
of the darger West End theatres.

Something raust be done about it, and quickly.
“The Shaftesbury Music Thecatre 7! It seems to
sound grand in iy cars! Theatres have proved
extremely successful in recent years for holding concerts
in, and the Sunday series at the Cambridge Theatre
have been profitable and popular. The atmosphere has
been admirable, the seating cxtremely comfortable,
and the whole thing as much a pleasure to performers
as to listeners. If given over entirely to music, the
stage of any theatre would obviously be reconstructed,
just as it would in a concert hall taken over by a

" theatrical company. This should present few difficulties

at the Lyric, and none at all at the Shaftesbury, which
was entirely consumed and now presents merely a
vacant site. :

Werth Considering

I have no idea whether either of these propositions
is in any way possible ; most likely not. But I do
suggest, knowing that theatres frequently change hands,
that this should not be an unpractical line of approach
to the very imporlant problem of providing London
with its new concert hall, if the Queen’s Hall project
falls through. As a new advertising approach to the
concert-going public it should be incomparable. All
the theatres’ patrons passing up and down Shaftesbury
Avenue would have music’s leading names before it,
just as it now has its own attractions. Instead of a few
sandswich men tucked up away at the top of Langham
Place where nobody can sec them except thosc actually
attending Quccn’s Hall, there svould be a constant
stream of countless thousands, all day and every day,
passing the very doors and actually seeking cntertain-
ment.

On the supposition that this idea of bringing music-
jand into theatre is possible, I would suggest that it be
very carefully and exhaustively studied.

Footnote.~—1 was at the Albert Hall a short while
ago. The place was full. I had been silting about two-
thirds of the way back in the stalls. Enormous applause
was accorded both the orchestra for its playing of a
symphony and a pianist for a concerto. But after the
fourth * recali ” to the platform, I looked round me and
was astonished to notice that scarcely a single person
of the hundreds round me was clapping or acknowledging
the artists in any way. In fact, the whole of the
auditorium could have disappeared into thin air, or
need never have appeared at all, for all the difference
they made to the volume of sound.

There are probably many reasons, chief of which
might be that stall-holders are more blasé and
sophisticated. I was nof among the applauders.

New Zealand Amafeur Frequencies

DDITIONAL frequencies were made available for
usc by licensed New Zealand radio amateurs
with effect from June 3oth, inclusive. .
Holders of high-frequency permits are now permitted
to ‘operate on a world-widc basis within the bands
shown hercunder,

High Fregquencies

4o-metre band : 7,0]00 to 7,300 kc/s A1 waves (morse)
only.

so-metre band: 14,000 to 14,400 kefs Ar

_(movse) only. .

1o-metre band: 29,000 to 30,000 kcfs A1 waves

{morse) and A3 waves (telephony).

waves

Very High Frequencies
igg {g i/jg ﬁlgléz Al(tiévlav«}els (fr})orse)J and A3 waves

1,345 to 1,425 mes SRRl

Transmissions in the 8o-metre band (3,500 to 3,900
kefs) previously restricted to New Zealand contacts
only, may be made on a world-wide basis.

The use of the frequencics 58.5 to 60 mc/sin the 5-metre
sband has been discontinued, but in leu thereof all
licensed amateurs are permitted to operate on a world-
wide basis in the 50 to 54 mc/s portion of the 6-metre
band, using both A:x and A3 waves (morse and
ielephony). .

It is not possible to resterc the pre-war 16o-metre
amateur band.
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Television Pick-ups and Reflections.

OST-WAR television has started off with a swing,
Programumes of the same style and type as the
1939 vintage have served to get the organisation
into working order, and highly cntertaining they have
been. The national Press have, on the whole, given
the service a good send off, though one or iwo writers
have expressed surprise that the quality and detail of
the pieture show no obvious improvement on pre-war
television, One writer took particular note of ““ snow-
storms and flashes,” blaming the transmission. The
description of the blemishes, however, seemed to
indicate that he suffered from local clectrical interference
on his receiver, probably from autewobile ignition
circuits or from diathermy,

Diathermy
There is, of course, a considerable inercase in man-
made static compared with pre-war days, and most
of this has had its most serious cffect on the very short
waves, Thanks to the commercialisation of television
in Britain beforc the war, this country had a big lead
over all other countrics in the development of ultra-
short-wave radio in its multitade of applications,
including  communication, radar, radio controlled
weapons and diathermy. This was largely due to the
number of conunercial firms and techuicians who had
been engaged on television design and constructional
work, guite apart from the host of short-wave ** hams
who had made their own ftelevision or short-wave
receivers.  One of the fields in which, very rapid progress
was made was in ultra-short-wave applicatious to
miedical, surgical and curative treatments, ¢ Bloodless
surgery,” Is not a new term; it was uscd Wally years
ago by the  highly cntertaining
wizards of the mwusic hall, such as
* Dr. Walford Bodie” and “Radiana,”
who made use of the more spec-
tacular school-room cxperiments with
Wimshurst machines and static clec-
tricity to produce startling etfects
o the stage. Such is the power of
mind over matter that the colossal
{and harmless) sparks and {flashes
that were theirstock-in-trade, together
with spell-binding  ““ patier,” had
the required cffect and many sufferers
of an astonishing varicty of com-
plaints were “cured.”” " Naturally,
these showmen had confederates i
their audiences. But genuine invalids
. frequenily used to go up on the stage
for *“treatmient”  of rheumatisin,
lumbago or toothache-—and come
away satistied ! This, Liowever, is far
removed from cxact and specialised
science which is now practised in many
hospital and private clinics,

The Short-wave Cure

The writer of these notes had
personal cxperience during the war of
the curative effects of short-wave

radiations.  Like many others he
was afflicted, through “exposure to

extreme cold, 1o a crippling form of sciatica.
Practically unable to walk, and experiencing spasiis of
excruciating pain, life took on a sombre aspect,  Then
came a transfer to a hospital with a special electrical
clinie, presided over by a most progressive sUrgeott,
UThis writer, however, bad seen * Dr. Bodie ” and his
clectrical gadgets in pre-war days, and was not
particularly impressed with the gleaming white paacls,
meters and buzzing noises which scemied {o inspire other

PRACTICAL WIRELESS

A25

the Dipole

By ™ THE SCANNER"

patients with hope. But the short waves won. The.
tangled sclatic nerves were straightened out by the
amazing ‘. warining up ” effect of a six-metre trans-
ission acfoss the spine, which seems {o heat up one’s
very bones while leaving the surface of the body cold.
This treatment, together with a foew injections, did the
trick.  Inafew weeks a *“ case ” which would otherwise
have taken a year to cure {if it could have been cured af
all) was walking abeut with ease. And, T assure you,
he regards that clinic with respect, together with the
carefully bonded wire-netting sereen which covers it
and prevents its shert-wave radiations from interfering
with the radio receivers in the locality.

The Interference Bogy

There are, however, many doctors, specialists,
consultanis and hairdressers who POSSCss  apparatus
for eclectrical ireatment who are not so thoaghtful’
about their radio neighbours. It is up to these radio
neighbours to remind them that they must take steps
to avoid cluttering up the cther with their buzzes and
bangs, either by the fitting of cfficient screening to the
room wherein treatment is given, or by restricting
the usc of the apparatus to hours when telovision
transinissions, at any rate, arc not in progress,

Development of Transmission Technique

While the initial television programmes may not
have revealed any startling new devices or technique,
you may take it as certain that these will be introduced
shortly, The first, I think, will be the regular use of
the “cut ” type of changeover frem camera to camera
in the studio. " The present standard-arrangement is to

S
LAY
i

@@,

A band setting for a television breadcast by Geraldo, which is

reminiscent of modern film settings.

“1uix ” over from thie long shot to the close-up cameras,
using a device somewhat similar to the well-known
Dramatic Control Panel. The new “ cut method will
sive the television producers the opportunity of geiting
a slicker and more polished technique on the lines of a
well-cdited fibn production. The device will require
much greater accuracy in judging the corrcct moment
for making a_ ““cut™ changeover from camora to
cauera. But I think that the considerable amount of
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rescarch and experiment involved in producing this
device will have been justified. The “ fade,” the ““ cut”
and the “ dissolve " of scene to scene are the punctuations
of the craft of film making, enabling the tempo of
situations to be controlled, tension to be developed,
and cmphasis to be made. We are now about to switness
the exciting and interesting evolution oi similar devicesin
television ! Once again, I think, Britain will take the lead.

Back Projection

Another important line of development is the use of
* back- projection’’ for superimposing the figures of
actors (in the studio) upon natural exterior scencs which
have previously been filmed. The film, for instance,
might be the view of the passing countryside, as seen
from a train; and the studio scene to be superimposed
might be a.representation of a railwvay compartment,
with an actor sitting near a window. The natural back-
grounds available arc unlimited, as long as they are
filmable, and such moving subjects as scenic railways,
Brooklands track (alas!), London streets (as seen from
a moving ’bus), readily come to mind. Stationary back-
grounds, such as exteriors of houses, dockyards, etc.,
are rather more difficult to manage, owing to mechanical
problems connccted with steadiness. Back projection
is a device which has been in constant use for years
in the film studios, and has been particularly well
developed in England. A fine example was seen in

Ealing Studio’s magnificent  war film ** San Demetrio,”
in which back projection scenes were used in conjunction
with scale model shots in telling the glorious story of
that famous ship. But there are snags about using it
for television. 1In the film studios, the film background
is projected upon a transparent screen, the projector
being about sixty feet or more behind it. In front of it
is built a portion of ‘“set’’ in which the actors sland,
plaving their scene before the camera.

All this lavoui of apparatus takes up a lot of space,
and the lighting of the actors has to be most carefully
carried out in order to avoid rays from the lamps falling
directly upon the projection screen and spoiling the
definition and brilliance of the background picture,

A more advanced method, which the Alexandra
Palace back-room bovs are now toying with; is to have
the actors stand before a white background or, alter-
natively, a black velvet, and to use the outlines of the
figures, as scanned by a television camera, as a matte
for suppressing vision signals on a third channel in an
area represented by the silhouettes of the artistes. The
two visions—the artistes’ figures and the pictorial back-
ground from fihn (with a lump cut out to the shape of
the artistes’ silhouettes)—are then combined clectrically
to give exacily.the same rcsult as in back projection.
A pretty device, which will save space and be a remark-
able step forward when it is perfected! This will be a
Ieap ahead of the film people!

Single Valve Service Oscillator

HIS oscillator was constructed by way of an
experiment to meet the needs of ordinary service
work. It was built quite cheaply. As can be

seen the circuit is quite straightforward, oscillation
being maintained by. feed-back through e in the anode
circuil. Modulation of the R,F, output is accomplished
by means of the AF. transformer connected between
oscillator grid and anode—the .005 mid. condenser
across the primary of the transformer providing a
suitably pitched note.

The Circuit

The output providing an R.F. modulated signal is
taken from the secondary of T; by means of a screened
lead, whilst a pure AT, signal is
taken from the oscillator anode

.

boltéd on, one sirip to carry the tuning and reaction
condenscrs, the other metal strip forming the main
chassis, Two o0-180 deg. dials were obtained from an
old set and mounted on the front panel for calibration
purposes, A four-pin valve base is mounted on the
chassis for H.T. and heater supplies, the respective
supplies irom the eliminator being fitted fo an old
four-pin valve.

Calibration

The oscillator is calibrated against a set known to
be accurately aligned, the three frequency ranges,
ie., long, medium and short, being marked on the dials
in different colours.

R.E Transtr HF 250 V.

through a o.x mifd. blocking
condenser. An interesting point
about the reaction circuit is that
V.C.2 actually serves as an
attenuator.

The coils Ly and Lg are four-pin
plug-in type, and were wound to
cover the long waves, medium
waves, and 16-50 metres in the
short-wave band. The coils are
mounted unscreened and thus, as a
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result, direct pick-up is possible
when the instrument is placed un-
derneath the test bench. However,
for dynamic testing the injection
prods are employed.

This oscillator can hardly claim
to be an accurate precision in-
strument, but its uses are many
in ordinary service work. The
writer has used it constantly im
localising trouble in sets, and a
very rough method of frimming
can be performed with it. The
A.F, injection proves very useful in
checking the A.F. stages of sels,
and is particularly convenient for
tracing faults in P.A, equipment,
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Chassis and Case Construction
The -case is constructed of
timber, having two metal strips

Crreuit of the Test Oscillator.
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Technical Notes

Inverted Amplifiers.
Dealt With Here

NVERTED ” amphﬁel stages present some pecuhar
problems,

For ipstance, cathode loading dces not neces-’

sarily mean a cathode follower, as will be pretty obvious
if one grasps the difference between the two cucults
shown in Fig. 1 (a) and (b).

The circuit in (a{ is an ordinary ampuher with the
load resistance R placed on the cathode side. But it is

not a cathode follower. The voltage amplification will

be exactly the same as if the load was on the anode:

side, with the difference, however, that there will be no
phase-reversal of the output voltage.

During a positive half-cycle of Eg, the anode current
will be increasing, giving a rise in the potential-differcnce
across R. The valve voltage will be falling in the ordinary
way, but the cathode end “of R will become maore positive
in relation to —HT, ie., we have a potential sign at
this point, the saine as Eg.

If, however, the grid retum was joined to —HT,
instéad of the cathode, Fig. (b}, the stage would
be converted into a
cathode follower hav-
ing 100 per cent.
nedatne feedback, and
thereiore a voltage
gain Jess than unity,

The —HT end has
an alternating poten- «
tial  that ds phase-
reversed with respect
to Eg. Hence the .
whole of the output
voltage is mnegatively
fed back. The resultant -
EALY., on the grid
will be small, being J
the ditference of two
nearly equal voltages,
which™ explains why
the overall gain must &

Output Impedance and Phase—shi_ft are Among the Subjects

_ By “"DYNATRON”

Although the output load resistance is in the anode
circuit, the output voltage will sof be phase- rewrsed-—-

‘a feature similar to the cathode followcr.

The reason should be evident by comldu ing Fig. 2(b).
For what we may decide to define as a poaxuve half-
cycle ” of the input B.MF,, the grid actually becomes
negative in relation to w.thode, and vice versa, giving a
potential-change across the valve of the same sign as
the input half-cycle.

The circuit is not of a great deal of interest for mdmmy
purposes. Unlike a cathode follower, the voltage gain is
somewhat greater than that of a straightforward amplmel,
but the mput impedance is .very low, i.e., the stage
Ioads the input circuit,

There are, however, numerous advantages which
render the circuit particularly useful where power
triodes bave to be wused for H.F. amplification.
At medium snd higher frequencies it is well known

that the anode-grid interclectrode capacity of
a triode causes instability and self- o=c111at10n—
+
=~

be less than unity.

Fig. 1(c) shows an
ordinary magnetically
coupled oscillator,
where the basic circuit is the same as ¥ig. i(a).
Both are ordinary high-imipedance stages, but the
cathode follower (b) will have an apparent internal
impcdance of something like joo-300  ohms, given
-approximately by 1/gm, where gm = the valve mutual
conductance expressed in ampa) ¢s per volt. (See notes
on * Qutput Impedance.”)

@)

Inverted Amplifiers

The inverted amplifier, proper, is shown in Fig. 2(a).

Tt is a nore complicated affair than the cathode
follower, though embodying somewhat similar ideas.
The input is apphed across the cathode resistance Re,
whllst the output is taken off the anode load resistance
Rz in the ordinary way.

The grid appears not to be doing very much, since
it is ear rthed | But the effect of the mput signal will be
to cause a relative change in the grid- catLode {or cathode-
grid) potential in the usual way, i.c., it does not matter
whetlier we earth the cathode, and vcuy the grid potential
or vice versa.

This will be clearer if the signal is represented as an
altemator aiving an EALP,, Lg in series wiih the valve,
Fig. 2(b). It then also become- apparent that this
alternator is vivtually acting in series with the valve to
supply part of the outpub—an important characteristic
of inverted amplifiers,

(b)
Fig. L. —Forms of ““cathode loading > where (B) is a cathode follower.

!C)

which was the original reason for introducing the
screened-grid.

In Fig. 2(b), it will be secn that the grid i is at earth
potential, and acts.as an effective ““screen” between
the anode and cathode--the latter being the “live”
clectrode.  Some neutralising is requucd at very high
frequencies, but the stage is much more :.table than an
ordinary triode circuit.

The inverted-triode has also had some lmnted appli-
cations in television technigue,

“ Output Impedance »

This term is often used in connection with the cathode
follower and negative feedback circuits in gencral, and
it is not very cleat what it refers to. A loosc use is to talk
of the ** output inmipedance ” of a power valve being, say,
4,000 ohms—meaning, the optimum load inipedance,

It is much more :umsfaatmy to use infernal zmped{mce,
or simply infernal rvesistance.  But, even so, the meaning
is not so apparent.

1 a valve of internal A.C, resistance, ra = 2,000 ohms,
be emploved in a straightforward power stage, the_ a

¢ internal resistance ” is 2,000 ohms, If conv erted into
a cathode follower, the aﬁpztmzt dnternal resistance
becomes of the order of 500 ohms.

But, even in’'the cathode follower, the optimum load
must be matched to the 2 ,000 obms in the usual w ay !
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Then, why should the 500 ohms be a figure given,
approximately, by the reciprocal of the valve wmufual
conductaince, gm ? ’

We shall not go into the mathematics which show the
physical meaning of this last fact, but a very simple
illustration will help to show how an * apparent
resistance  can be made to look much less than its
actual physical value, even though power considerations
demand that the actual value shall be reckoned with.

Suppose we have a battery of internal resistance r—
actual resistance.

The effect of this resistance will be to drop some
voltage, internally, when current is taken from the

Fig, 2.—Skeleton diagrams of inverted amp?iﬁer stage.

battery. If the terminal load is subject to change, the
internal ¢ drop ” will vary accordingly, which means
iqn d“ output voltage” fluctuating appreciably with
oad,

Exactly the same thing occurs in a high-impedance
amplifying stage, if the load impedance varics, say, with
frequency. The output voltage will be subject to wide
variations.

But suppose we had some means of making-up this
drop, by automatically increasing the internal EALF.
of the battery—or the E.M.F. of the equivalent alternator
used to represent valve amplification. If the compensa-
tion is good, the output voltage
will be held nearly constant
at all vahaes of load impedance.

The actual internal resistance
is still # ohms, but the ap-
parent resistance looks much
less as regards its effect in
dropping volis.

In reality, of course, the
actual voltage drop and power
dissipated in 7, at a given
current, "are exactly the same
as before. But the voltage-
change does not reveal itself at
the output terminals because it
is largely made-up .by extra
volts generated.

In all amplifiers embodying

when power output is the relevant quantity, i.e., the
load has to be matched to the actual valve 74 in the
usual way.

Feedback and ¢ Gain ”

While on the subject of fcedback, an arithmetical
problem occurs to me, which seems to give students a
lot of trouble.

If the voltage-gain of an amplifier is 100 when, say,
0.5 per ceut. of the output voltage is negatively fed-back,
what will be the gain without feedback ?

Textbooks and articles are full of various formulae
which will enable you to do this problem, but let us
try a little straightforward reasoning. )

Suppose we apply a 1-volt signal to the input. Since
the gain is 100, this becomes 100 V. af the output, and
0.5 per cenf.=0.005 of thisis fed back. Thus in opposi-
tion to the 1-volt inpuf, we have, 0.005 of 100 V.=
0.5 V., 0F —0.53 V.

Therefore, the resullant signal applicd to the valve
grid, is, 1.0 v.—0.5 v.=0.5 V., which gives 100 v. output.

Now, the important thing to realise is that regative
feedback does not alter the inherent gain of an amplificr.
All it does do, is to reduce the effective voltage on the
grid of the first valve, as shown. Once we have allowed
for this, thc actual gain (without feedback) is equal
to the number of .times the effective grid-signal is
amplified.

The latter is 0.5 v., and so is amplified, 100/0.5=200
times ; the voltage-gain without feedback is 200. But
now for another little conundrum. .

Suppose vou tricd the same problem, but using 1 per
cent. feedback. One per cent. of 100 v. is 1.0 V., and
so the resultant signal on the grid of the first valve
is, 1 v.—1I v.=o0, or nil; the feed-back voltage is exactly
equal and opposite to the input signal!l

The fallacy is not difficult to find. No matter how
many valves we had in an amplifier, it would beimpossible
to get Too v. output, with r v. input, i.e., the gain
can]not possibly be as much as 100, at 1 per cent. fecd-
back.

A cathode follower provides the best illustration.
This is a single stage where we get 100 per cent. feedback,
Fig. 1 (b). In consequence, Ko must be less than Eg
to get a resultant signal on the grid, i.e., the overall
gain must be a figure less than r.0.

A multistage amplifier would similarly show an overall
gain less than unity if the whole of the output voltage
were negatively fed-back; it would act as a sort of

voltage feedback, including the
cathode follower, the automatic
adjustment of the internal

EMF. is provided by the . .
feedback. The amount of feedback is proportional to

the Ioad impedance. Then, the resultant signal (E.MF.)
on the grid of the first -valve is the difference
between the input signal and the oppositely phased
fed-back voltage. .

So, “low output impedance” merely signifies a
constant output voltage, which is largely independent
of load-impedance changes. But, again, the physical
internal resistance is still the quantity to be considered

(b)

Fig. 3.~Phase-shift in a coupling circuit.

multistage cathode follower, as regards voltage gain at
least. The overall gain would automatically fall to
correspond with 100 per cent. feedback. .
Similazly, if 1 per cent. of Eo is fed-back, the gain
will readjust itself to the appropriate figure, which
could not, however, be as large as roo. If you are good
at mathematics, perhaps you can demonstrate this mnore
rigorously ! With x v. input, let X be the output
(Continued on page 431)
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CONSTRUCTORS AND
AMATEURS NOTE

Ex-R.AF. 1154 Transmitters, less
Valves and Meters. ‘Thexe chassig
are in cast aluminium f{rames, size
16} x 8% x 14. Compounents include
4 Double - spaced Variable conds.,
1.2 gang cond, 7 Vifreouns heavy
duty Resistors, H.F. Type Valve-
holders, Various Wave change switches,
H.F. chokes, Inductance, high voltage
condensers, sereens, hemv knobs,

ete.
Don’t miss this opportumnity.

8-v. UHF. RECEIVERS
.1“%ollﬁzle?e(\/slthr[\?a}l)se57 £4 5 0
£3.10.0

TRANSMITTER for above
Completc with 7 valves
3-V¥. ' R.F. AMPLIFIERS
V.H. F.) 100- 1Z>1mn/> o
Type 24. Complete wit! -
ralves 35,
EX-ARMY BATTERY 3-
VALVE MINE DETEC-
TOR AMPLIFIER
PANELS, size 53in. x 6}
in. (dess Valves). Uses the
latest type Baseless Mid-

vet Valves. ldeal for
use as pre Amp. tone
uni$, ‘etc.  Components

include 9 tubular con-
deunsers, resistors, 3 Cera-
mi¢  Valveholders, Midl-
get [ransformer, Volume
Control and & heavy
duty 12-way Connector
w$trip.  Bargain........

15/-

PRACT!CAL WIRELESS

—1| SPARKS’ DATA SHEETS

| Full constructional _details, theoretical
circuit, full-size detailed prints of driiling,
assernbly and wiring plans of Tested and

| Guaranteed Designs.

LATEST RELEASE, ALL-DRY PORTY-
ABLE No. LO/S. M/L Waves. 3 Valves,
Self-contained frame aerial, Speaker and
Batteries. This design -stupersedes the
famous 1.0/P, the most popular Portable
design ever published. Complen° Data
Sheet, 2/6.

. MIDGEAXS. —Two -valve All-dry batt. 9v.

} One-valve di

SETS.—Crystal Set M L waves,

H.T. Pine 'phone sigs. Med. waves, 2/6 ;
Eto with own M/L wave aerial
AC DC Three-valve (pius

AR No, LUM,

rect) Portable M/L waves.
2/6.

No. LO/C.
9/-. Two-valve Batt. Set, M/L, waves. No.

L0O/12, 2/ ; Three-valve ** Straight Med.

waves.  Batt, No, LO:3. 2/6 ; Three-valve
T.R.F. M/L, waves. Batt. No. LO4, 2/6 ;
Four-valve ditto with P.P. Output. “No.

1.0/, 2/6.
MAINS SLTG —Two-valve A0, Set. ML
waves. No. LO/5, 2/6 ; Three-valve T.R.F.
AC,~Set. V[Lwaves No. LO/9, 26 ; Al-
Wave Superhet. Three-valves plus vect.
A0, No. LO/ll 2/6 8 Watt Quality Radio-
aram. A.C. Med, waves. 7 Valves, No.
LO/RG . 26,

AVI[’LIFIPRG — Two-valve Batt.
2/6 ; Three valve ditto with P.

No. ACA. 10 276 ;
able outfit. No. LO/QA4 3/6 =
Maodel. No. LO/QAS, 2/6.
COILS.—Meatched Pairs of my High Eff-
ciency Dual-Range T.R.F. Coils, with
diagram, 9/9 per pair. Stamp for full st
of other Data Sheets. and with order.

L. ORMOND SPARKS (P}
9, Phoebeth Road, Brockley,
S.E4. (Lee Green 0220)

\0

P
8 Wabt A.C.

Ex-R.A.F. Type R1155
COMMUNICATION
RECEIVERS

Comparatively new. ‘These receivers are
inade to the stvingent specification of the
Alr Ministry and are fitted with a large
seale callbrated from 7.5 mefs to
1,500 kefs,  Complete with 10 valves,
ml,lﬂh\l]’\.l magle eye, they are fitted in a
~trong metal cabinet, and supphed in
woud (anw?\g‘;aﬂe 'l:jheyt re¢uire only
a power pack to be rea or
imlmedintle operstion ... y vao, £1 5
We still have.a stock of R.AF.
valves, every one auaranteed i—
EK 33, BF 3‘3 EF 39, VL63, X 44,
M 35, MHLD 6, SP 11, LBC ‘33
EB 34, EL 32, B 1192 All at 5/6
each. 3D2, D1, BAS0, BF50, KTW62,
All at 7/6 ea.h Ask our price for
three, six and twelve dozen lots. We
also have a Jarge supply of -the follow-
nn'—-PL 15, £3; 5VI 105, 10/-;
VT 61A (vwin triode), 15/~;  High
voltage rectifiers, VU 111, }VU 120,

dial

VU 133, all at 10;'6 each.
You are insited to call and see the stocks
of RAF, gear we have for sale:
will pay you!
Weé do not issue lists and cannot
edeal with correspondence on
the gaods we offer.

It

closed Thurs.'t p.m. Open all day Sat.

.23 LISLE STREET
LONDON GERrard 2969 wc_z

1. S.

5-VALVE A.C./D.C. ALL-\WWAVL SUPER
HETERODYNE

Kit to build above receiver

includes Model 30 Coil Pack, chassis, a\l

Complete

valves and £10;10,
{Civ cult 2/6).

CABINET.—Made especially for above
recexver. Handsomely veneered, fitted with
speaker silk and scale window. No drilling
reqnn ed Price, 55/-,

DEL 30 COIL PACK.—Three wave-
band iron-cored coils throughout. We are
sole manufacturers Price, 42
(Clrcmt 2/6).

WO-GANG. COV’DENSER —Matched to
Mode} 30 Coil Pack, ensures accurate track-

o TRANS—High “Q*"

permeability tuned Aligned and gain

tested 17/6 per

ALL LINES PREVIOUSLY ADVERTISED
AILABLE. SEND 1d. STAMP

AND ENLARGED PRICE

LIS’I‘. Terms : C 0 D. or Cash with Order.

o C.0.D. under £

speaker, Price :

Miuned lnstrumems' Serviges |

1, Colworth Rd., Leytonstone, E.11

ELECTRADIX

Headphones and
Telephones, ete.

HEADPHONES. High
resistance double head-
phones, lightweight,
§ bakelite cap and case,
best British make; double
h;adband and long cord,

Slngle L.R. headphones
for circuit testing and ex-

perimental work, light-

weight. as above, with

Y double headband and
cord, 8/6.

SWITCHES. Dewar panel switches,

8-pole C.O. flush fitting, 5/-. Yaxley 3-pole,

3-way, 318. 8-pole, l-way, 3/6. R.A.F.

8-way ‘Lucas switch boxes, 3/6.. 6-wdy, 3I-,
MORSE KEYS. American model, British
made ““speed ” key, skeleton type, 9/6.
TX practice key on moulded or wood
base, 7!6. The IV, practice key on heavy-
weood base, 1216,

TEST -BUZZERS. Double contact

lzdes for distant signals or converting to
wbratcrs, 8/6 ea. High note Townsend
buzzers, the smailest made, for wavemeter
and instrument testing, [0/~ ea. Morse
Practice buzzers, tunable note, in metal
case, 7i6. Robust buzzers in bakelite
case, 316,

HAND MAGNETO GENERATORS,
70 volts a5' m.a. A.C. output, perm, steel
magnet, wound armature, driven by
gearing in handle, for A.C. experiments,

bell circuits, shocking coils, etc,
10/, postage -, Spare handle
only, 6. ’

HAND COMBINATION TELE-
PHONES, ex. G.P.O. with bakelite
body, mike, receiver and switch in
handle ; long 4-way cord, 15/« ea.
Ex-W.D. Field Hand-coms., all
metal type, mike and receiver,
cnly need repair to switch,
716 ea.

SMALL D.C. MOTOR GENERATORS,
for. use with Receivers and Car Radio ;
take the place of H.T. Batteries. Drives
off i2-volt accumulater and gives 230 volts
D.C. 30 ma. output, off 6-volt gives [I0
volts |9 ma. Originally made for Govern-

ment radios. Two commutators, balf
bearings, laminated field, insulated brush
gear, covered armature windings. A

splendid job, in new condition. 75/,
CRYSTAL DETECTORS. Semi-perm.
perikon detectors, 2/6. Spare crystals, 16.
Catswhisker Detector, 2i6. Spare crystal,
I,  Multiple detector arm, choice of
& éatswhiskers, 116,

| PARCELS, 7ib. of usefu! oddments for
your junk box, all clean and dismancled
from Government and other surplus
apparatus, 76 post free.

Please include postage for mail orders.

ELECTRADIX
RADIOS

214, QUEENSTOWN ROAD,
~ LONDON, S.W.s.
~—Telephone : MACaulay 2159wmsssess
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YOUR SAFEGUARD
QUR UNCONDITIONAL

GUARANTEE OF SATISFACTION

MOVING COIL PICK.UP

by Wilkins & Wright—for superb repro-

duction. Frequency response flat within

3 D.B. from 30 C.P.S. to 9,000 C.P

Price, including Transformer ... £515 ©
Purchase Tax extra .. 81 5 7

TAYLOR RESISTANCE-
CAPACITY BRIDGE

Reads resistance | ohin to [2
megohms, capacity .0012 to
120 mFd., and power factor ...

CRYSTALS for Frequency Standard.

£i414 0

100 kels 019} accuracy ... %2 5 0

1,000 kels 019, accuracy £34i0 0

1,000 lels 0259 accuracy ... £215 @
ELECTROLYTIC
CONDENSERS

Daly. 8 mFd., 500 v.w.
T.C.C. Can_type, 32 mEd., 400 v.ow.

American F.P. type Mldget, 16 mAd,,
500 v.w.
INTERESTING

TECHNICAL BOOKS

Thermionic Valve Circuits (Williams) 126

How- to Make a Multi-Range Test
Meter (Pullin) .

_Cathode Ray Osci]‘ographs (Revner)

Radio Reference Handbook (Bemard) 1216
Radio Service Test Gear (Cazaly) . &l
Testing Radio Sets (Reyner) ... I15}-
introducing Radio Receiver Servncmg
(Squire) &i-
Foundations of ereless (Scrogg:e) 718
Radio Simplified (Clarricoats) 4is

Whrite for List of available
Radio Technical Publications.
WEBB’S RADIO
14, SOHO ST., OXFORD ST.,
LONDON, W.i,
Telephone : GERrard 2089

Note our SHOP HOURS: 9 a.m. to 5 p.m,
Sats., 9 am. to | pm.

The above are just a selected
few examples from our com-
prehensive stock.
of your

Call or send

details requirements.

COULPHONE RADIO

“THE RETURN OF POST MAIL
ORDER SERVICE.”

Station Road, New Longion,
Near Preston.

New CGoods Only—Over 15,000 satisfied
clients. Most oomprehenswe stock of
radio service gear in the country.
C.0.D, or cash with order. All orders
over 5/< post free. A few of our lines
are listed below, send 21d. stamp for
latest 12-page catalf‘gue

Valves.—All B.V.A, and Tungsram,
including American.
Mains Transformers.—Interleaved
and Imm egnated. For 2002

300 v. mA, 4 v. or 6 V.
350 v. 100 mA. 4 v
450 v. 200 mA, mth three L.T.s, 4 v. of

6 v., 42 6.
Smoothmw Chokes.—40 mA., 4'6;
100 maA.,

60 mA., €~ 90 mA., 7-;
12°6 : 900 mA., 21,6.
%m‘aker Fransformers. —Midget Pen.,
4'6; Midget Power/Pen.,
std size Push Pull Univer-
6« : Heavy Duby, P.-P,
210, Extra H.D. 100 mA., 37/6.
BMains Dropper H(ﬂ:lﬁtm*@, with feet
and two sliders, .2 amp., 4'3; .3 amp.,

48

Loud Speakers P.M., 21in. 25/~ ; 3lin,,
28'6; 5in., 20/6 ; 23, 6 10in,, 3376
With' Trans., 8in., 2016 ; 10in., 89.6.
Weymouth Tuning Coil Paci.—Com-
pletely wired on sub-chassis, with 4
position switch and all trimmers and
padders. Short, Medium and Long
Wave Superhet type for 4656 k'cs. LF.,

Line Cord, 60,70 ohms per foot, .3amp.
\I%te price per yard, 2 way, 1/6 ; 3-way,
Tuning Condensers.—Midget 2-zang
.0005 with trimmers, 126,

And everything from a grid clip to a
50 watt amplifier, Send NOW for that
catelogue and save yourself £'s,

EXCLUSIVELY MAIL ORDER

- This new
= dual model in-
X dicates 2 to 30

volts and 100 to 750 volts.

Send for leaflet (A 24) on * Testing.”

RUNBAKEN MANCHESTER

T0 RADI0 EXPERIMENTERS :—

in these times, wben the popular trend is
towards minfaturisation, why not try

MIDGETRONS,

the new thermionic valves for
apphcatxons where space is limited?

your

Twao, types are now available: H.F. Pentode,
3/4 "volt filament, Gain 45; Output
Pentode 1.4 volt fitament. Output i6 m/w
Filament drain only 50 mfa. low
Voltages, only i2 m/ms diameter.

For use in :—

Miniatyre Radios, Hearing-aids, Radio-
sonde Telemetering systems, Meteoro-
logical Instruments, Line Amphflers,
etc,

Circuits Free to Customers.

Price only 24s.4d. ecach (inc. Purchase
Tax.) Please order C.0.D. or cash with
order.

PARK ROYAL SCIENTIFIC
INSTRUMENTS LTD.,

Minerva Road, London,
N.W.10.

52,

.GOV'T. SURPLUS ELECTRICAL
STORES

408 High St., Lewisiiam, London, S.E.13
Telephone: Lee Green 0309." Near Lewxsham Hospital

MAINS TRANSFORMERS by well-known
makers, 200/250 volts mput ‘output 300/0.
/300, 100 m/s. Price 21/~ Carriage paid
Ditto, 275/0/275, 100 m/a. 5 \oltx 3 amps,
6.3 af 2 amps. Price 21/-. Carriage paid.
LARGE TYPE REGTIFIERS, 12 volts
4+ amps., 45/= ; 12 volts ¢/8 amps., 55/«
6 volts 1 amp., 12/6 ; 50 volts at 2 amps.,
42/8. All fully guaranteed.
MAINS TRANSFORMERS, to suit the
above 12 volt rectifiers, with tapped
output of 6, 12 and 24 voltsat 6to 8 amps.,
40/~-.  Carriage, 2/-.
EX-GOVT. R.A.F. Short-wave chassis,
10 valve, sold for components only, approx.
36 mixed resistances, 23 ('ondonserx
2 muiti-contact relays, and 9 Octal \al\e
holders, price 17/6 each, postage 1/6, or in
quantities of 3, 15/= each, 1/- postage pcr
chassie, in lots of one dozen of more, 12/6
each, carriage and packing 7/6 per doz.
VOLTAGE CHANGER TRANSFORMERS.
Auto-wound, fully gmmmteed immediate
detivery. 350 watts, 55/~ 500 watts,
70/~ ; 1 000 watts, £5 155.; 2,000 watts,

£8 155, All tapped 0, 110, 200 220 and
240 volts.
EX-GOVT. R.A.F. ROTARY CON-

VERTERS, suitable for car radio, ete., all
in new condmon, fitted with autom.xtxc
smtchmg and reduction gearing operating
3 relays, complete with smoothing, input
6 to 9 volts, output 450 volts at 50/80
m/amps., 37/6 each, carriage 2/6 : or in
qu.mtltles of 3, 32/6 each, carriage b/= ;
in lots not less fhan 12, 30/- each, carriage
per dozen, 15/-. Dxtto, 12 to 18 \olts,
input same as above.

ELECGTRIC LIGHT CHECK METERS,
gnaranteed eleetrically  200/250 volts
50 cy., 1 phase, input 5-amp. type, 12/6,
10 amp type, 15/ each. (arrlaOe 1/-.
D.6. MOTORS, approx. % h,p. scries
wound, all guaranteed electrically for
110 or 230 volts maing, Price 15/« each.
Carriage 1/-. EX-R.A.F. ROTARY GON-
VERTERS, 20/24 volts D.C. input, 450
volts 40/6() mjamps. D.C. output complete
with smoothing, 25/- each. Carriage 2/-.
SULLIVAN MOVING COJL VOLTMETERS
0 to 10 volts, 21in. dial, new boxed, 35/-
.0.C. 4 M.F. 800 v, A, C.v k. (ondensers,
3/6 each. Ditto, 2 M.¥.,, 2/- each. Mult.
contact relays, ex-G.P.0. 5/= each.
T.C.0. ELEGTROLYTIC CONDENSERS,
500 M.¥. 25 v. wkg., 8/6 each. 2,000 M.F.

12 v. wkg., 10/-. 2,000 M.F. 25 v, wlkg.,
15/-. 50 M.¥. )() v. wkg., 2/6, 50 M.T,,
12 v. wke.,

1/6 each.
MAINS TRANSFORMERS, all by well-
known makers and fully guarantecd,
input 200/250 volts, 50 cx. 1 phase;
output 2,000/0/2,000 volts at 250 M/famps.
mchL/T tappings, T5/=. Ditto, 475/0/175
volts at 150 Mjamps., with 3 LT, tappings
4 v. and 6 v., price 42/6. Ditto, 80, 100,
120, 140, 200, 220 240 volts at 3,000 Wat‘(E
£12 10s. Dltto (: 16 volts at 14/90 amps.
output, £15. Transformer cores, suitable
for wmdmrr 2,000 watts, 27/6; 100 watts,
7/6 each
EX-R.A.F. CHASSIS TYPE No. GC2.
Useful for making your own oscillator.
The components consist of condensers,
chokes, transformer, volume controls,
octal base, valve holders, tube holders,
and various other components. Price
27/6 each,  Carriage 2/6.
HIGH-GRADE SWITCHBOARD TYPE
AMPMETERS, 5in. dial for A.C. or D.C,
calibrated 50 cycles, 0 to 30 amps, 32/6
each Ampineters mowmr coil, 3in. dial
0 to 10 amps., 20/- e

HIGHLY SENSITIVE MULTI-GONTAGT
RELAYS as new 5/- each,
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(Continued from page 428). '
voltage ({and, thercfore, the gain), and X /100=the
fed-back voltage, Find X! - :

1f you assume a gain, without feedback, of 1,000,
the value of X will still work out a little under 100,
aetudlly 9o0.9 in this case. :

A ¢ Phase-shift ’* Question
1 have come across the erronecus idea that there is
a go deg or 180 deg. “ phase-shiit” in the coupling
circuit of two valves, Fig. 3 (a), because of the condenser C.
On the one hand, this is a misunderstanding of A.C.
principles ; on the other, it shows inadequate knowledge
of clectrostatics. :

. From an A.C. standpoint, the coupling circuit reduces .

to that shown in Fig. 3 (b), where Vo is the output
voltage of the first. valve, I==the alternating-current
flowing in C and R in series, and Eg-=1the voltage applied
to the grid of the next valve, which is-the same as IR=
the alternating p.d. across R.

16)
Fig, 4~—Phase-change in a tuned grid cirtuit,

(a)

Now, the A.C. reactance of C will be sinail compared
with the resistance of the grid-leak R. Hence, Vo
and I are nearly in-phase, and IR=Eg is also in phase
with I, i.e,, Vo and Eg arc nearly in phase, .

The vector diagram, Fig., 3 (¢), makes this clear.
The p.d. IR'is in phase with I, whilst theréis a very
small reactive drop across the condenser, Vx, lagging
9o deg. on the current. The vector resultant of these
voltages is Vo, and the cwrrent does lead on this by a
wvery - minute phase-angle, as shown. DBut for all
practical purposes, Vo and Eg are in the same phase—
there is no phase-shift.

Blectrostaticaily, it is said* When the plate A of the
condenser becomes positive, say, the plate B, and the
grid, become negative. Therefore, Eg and Vo must
De 180 deg. out of phase ! Buf plate B hecomes negative
by leaving the grid with a deficit of electrons, or, in other
words, giving the grid a *“charge” of - sign - the
same as plate A,

Of course, this sort of reasoning is not very sound
for showing whether or not there is any phase-shift.
If C were of too small a value, having a reactance
comparable with R, we might bave a phase-change of
45 deg. or 6o deg. or more, in Eg rclative to Vo, which
a vector diagram quickly shows. .

In funed grid circuits, however, Fig, 4 {a), there will
be a phase-shift of nearly go deg. between any e.m.f.
induced info the furns of L, and the grid signal g,
The closed-circuit then acts as a series acceptor. The
current and injected EALF. will be in-phase, but Eg
will have the phase of the back E.M.F. in tlie inductance
—which is also the *“applied voltage ™ across the
condenser—Ilagging go deg. on the current and injected
B.MF, Fig. 4 (b). :

Experiments with Wavetraps

Much instructive information can be gleancd about
the propertics of tuned-circuits by rigging-up n waveirap,
and using it to “ tune-out ” some sirong station.

Tt is all very well reading about acceptors and

"and C=0.0002 uF, L/C=130{2X 10¢ = ¥50,000.

rejectors. Here, we have a very tangible demonstration
of how one acts as a short-circuit to the resonant fre-
queney, Fig. 5 (a), whilst the other type offers an
extremely high impedance, Fig. 5 (b}. o

The main desideratum in (a) is a low H.F. resistance,
i.e., a good coil. If various coils are tried out, it will
probably be found that somé are more effective in
reducing the signal to an ‘absolute minimum, thus
providing .2 rough and ready indication of their loss
resistances.

But the resonant impedance of (b).depends also on
the ratio J./C. A rejector. hds a dynamic resistance
expressed by L/Cr, where r i5 the H.F. resistance of
the soil, and the hest wavetrap will be one  where the

inductance is as.large as possible in relation to the

capacity-—consistent, of course, with a low #, as well.

This bit of .textbook theory may be verified easily
by making-up. a rejector type wavetrap that will tune
to the frequency it is desired to eliminate, but using
a low inductance and large capacity., The rejecting

Recerver

L (6)

** rypes of wavetrap,

Recerver

_[ (a)
———
v

Fig. 5—“Acceptor’’ and “ rej
property will be much peerer than in a circuit of large
L/C ratio. . . . .

Normal L/C values used.in tuning circuits are quite
suitable, Thus, taking a M.W. coil of about 130 pxH,
If r
=5 ohms, say, the rejector impedance at resonance is,
1.jCr=#%50,000/5=150,000 ohins, -

If, for the same frequency, C can be reduced to
0.0001 uF, L=300 pH, the L/C ratio becomes
3% 10% (3 millions), and the resomant impedance,
apparently, 600,000 ohms—4 timcs the previous figure !
But dypnamic resistances of this order are almost
impossible to realise, using ordinary coils, because, for
one thing, the H.F, resistance would be greater than
5 ohms.’ :

In the acceptor type of wavetrap, (a), the L/C ratio
has no effect upon conditions af resonance. Nevertheless,
it is desirable to make the.ratio as large as possible, for
the by-pass _circuit to offer enough impedance to signals
it is desired to receive, i.e,, at adjacent frequencies in
the neighbourhood of the ope that is to be cut out.

In (b), conditions at rcsonmance, and off resonance,
are affected by the L,/C ratio. As in (a), the circuit
impedance to frequencies off resonance will increase
with the L/C ratio, but as these are the ¢ wanted fre-
quencies ”” whilst the rejector is /12 series with the aerial—
not in shunt—signal strengths will be cut-down, i.c.,
reception of wanted signals will he Detter, the less we
make the L/C ratio.

With the aid ot a very simple type of valve voltmeter
—or even a receiver and measuring instrument—some
interesting comparative measurements may be carried
out. : o

A Question oi * Flux »

A querist wonders why the core of a mains transformer
should get hot by using a primary coil having considerably
less than the required number of turns.

I should think the coil itself should he getting quite
hot unless pretty large gauge wircis used. It is not so
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easy to grasp the idea that, if less turns are used on a
primary, the magnetic flux in the core increases, -

In other words, to accommodate a smaller primary
we must employ a thicker core, or altogether larger
transforiner, in order to keep down the number of “lines
per sq. cm.” The eddy current and hysteresis losses
increase rapidly with the flux density, which accounts
for core heating. o

But the coil has also to carry a larger magnefising
current which, although lagging go deg. on the voltage,
nevertheless loads the primary : the wire used must be
thick enough to carry the current without overheating.
Let us look at the matter another way.

Suppese we had normal primary turns, but took the
coil off the core and connected it across the A.C. supply.
Tt would probably get hot enough in a short time to
result in a burn-ouf, or at least serious injury to the
insulation.

The reason should be pretty obvious. Without the
core, the tnductance is very small, or, to state it another
wav, a large current will be necessary to generate a back
E.SLE. equal to {or nearly equal) the supply voltage.
An enormous number of turns would be necessary on an
air-core coil to gemerate the back E.ALF, at a current
within the carrying capacity of the wire used.

Alternatively, by using a sufficiently thick core, the
total flux will be increased enormously, together with the
inductance. Emough back E.M.F. will be induced to
kecp the magnetising current within Hinits by using
something like six to 1o turns per volt on the primary.

All this explains, too, why a speedy burn-out will

" gencrally result if we make the crror of using & * short
primary,” i.e., connecting the mains across taps—if a
fuse docs not take care of things.

An Oscillation Problem

An experiment in making a low-frequency oscillator
by using an L.F. transformer T, Fig. 6, 1o couple the
anode back to grid, sometimes gives a negative result—
or, rather, it secms impossible to get the positive fecdback
which will result in scl-oscillation.

Such a device is useful as a ““ tonc source ”” with which

to modulate an HLF, signal generator, and is also uscd
quite a lot for Morse practice,

As a technical problem, the failure to oscillate, which-
ever way the windings are connected, seems to contradict
the basic principles of a magnetically-coupled generator !

r

Fig. 6.—An L.F.
oscillator ?

¢ 54

At high-trequencices, such an arrangement will generate
oscillations quite readily.

1t is not altogether an easy matter 1o explain. The
E.M.F. induced in the secondary of a transformer is
certainly phase-shifted by 180 deg. on the applied voltage
across the primary, and, therefore, it should be a simple
matter to feced-pack an E.MLE. to the grid in the correct
phase to maintain an oscillation.

The circuit will work in most cases, and it is feasible
for an oscillation to take place outside the audible range.
An L.F. transformer is not quite as straightforward as
“ air-coupling ” between two coils. For one thing, the
coupling betsween primary and secondary is very tight,
whilst the leakage reactances, self-capacitances, etc.,
determine the frcquencies at which an oscillation can
build-up.

As suspected, it is probably a question of whether
phasc-shifts due to these various reactances are correct
for the frequency at which the circuit as a wholeis capable
of oscillating.

C-R. Tube Focusing

POINT which needs careful watching in the

design of a cathéde-ray tube is the maintenance

of constant spot size when the modulation varies.
In many cathode-ray tubes the size of the spot tends
to increase when the beam current increases, so that
black parts of the image becomc defocused, giving a
blurred effect.

One method which has been adoepted to overcome this
trouble, when the beam is focused magnetically, is to
cause the focusing field to vary in accordance with the
level of the signals received, in such a way as to keep the
spot size constant. This may involve disadvantages,
however, on account of the comparatively large amount
of iron usually associated with such a. magnetic field,
which introduces a time lag before the correction can
operate. An improved method is, therefore, to use an
auxiliary focusing system, with its circuit connected
up in the same sense as aboyve, so as 1o oppose the varia-
tion of spot size. This auxiliary systemn may be either
clectrostatic or electromagnetic. In the former case it
takes the form of an additional electrode disposed, for
cxample, between first and second anodes, or before the
first anode, and supplied with potentials taken from
the modulating potential. In the latter casc the auxiliary
system is a coil supplied with current from the modulating
eircuit, and having a core of the comminuted compressed
iron tvpe. The correction with such an auxiliary system
will operate instantaneously,

Electrostatic Focusing
Where the focusing is entirely electrostatic, it is also

possible to perform the mnecessary correction by
“swinging ” the voltage on the cathode in rhythin with
the modulation, the swing being corrcctly adjusted as
regards amplifude and phase so as to maintain the spot
diameter constant. In operating this method it must
be taken into account that the effcctive abselute
voltage of the second anode of the cathode ray tube will
be altered as the cathode potential varics, so that the
potential applied to the cathode must be sufficient to
causc altermation in the focusing ratio, which varies
with the modulation potentials. Moreover, the amplitude
of the signal applied to the control electrode must be
suitably increased to take account of the change of
cathode potential. In some cases it is desirable to swing
the potential on the acceletator electrode in the same
rhythm.

Practical Method )

A practical wav of applying the above idea is to
supply the driving voltage for the tube across a tapped
load resistance ; the top of this resistance is connected,
through a suitable source of bias, to the grid of the tube,
and the tapping point is connected to the cathode, the
point being chosen so as to obtain the desired relation
of voltage swing between cathode and grid. Another
alternative would be to have the load resistance in the
form of a potentiometfer, with the grid and cathode
connected respectively to two sliders ganged together.
The modulation, or contrast, is then controlled by adjust-
ing the distance betwecen the two sliders, while the best
focus may be found by sliding the two in gang, thus
adjusting the potential of the cathode with respect to the
first anode. {Pat. Applics. 18,508 & 1,9631/38). ‘
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Inferferehce Suppression in D.C.
Recelvers

Noies on the Ehmmahen ‘of Noises in Some Types of Mains Apparatus
By E. G. BULLEY

NTRODUCTION of noise into any mains recelvers
originates chiefly from the mains supply. Tt is
established that in some areas, especially industrial

ones, interference, in the form ef oscillation, humiming
and crackling, is theresult of R.F. c—nergy beingintroduced
into the mains supply.

This type of interference will occur if there is excessive
sparking at electric motor commutators, or car ignition
systems in the neighbourhood of ‘the receiver, Also,
industrial equipment such as R,P. induction heaters
dielectric heaters or any similar equipment can rodiaté
R.¥. encrgy if-not properly screened.

The latter is less likely to bé the cause of the trouble,
however, as defined precautions have to be taken by the
nser—also to the satisfaction of the G.P.O.~to prevent
any such cause of interference.

Voliage
Drepping
Resistor

T-

Fig. 1.—Houw 10 fit a filter in the filament (heater) supply.

)"lectnc motors and such-like eqmpment can cause
andio-frequency interference,  This, too, originates from
the commutators in the form of a ri ple. Some areas
will suffer worse than others. :

These notes are penned in the
hope that they will assist any

Electrostatie Induction

Electrostatic induction will cause an appreciable
amount of noise to be present in a D.C, receiver, but this
again depends upon the area in which the set is being
operated

Audio frequency generated by commutators or
resulting from atmosphcrxoa can be induced into the
mains supply which, in turn, is fed into the valve grid
circuit, In thxs case, a filter is recommended, the
filter comprising a suitable condenser direct -across the
maing, with a L.F. choke incorporated in the live
side of the mains supply. See Figure 1.

Audio-frequency interference can be suppressed to
some cxtent by additional smoothing throughout the
receiver., Tor instance, the bias supply of any screencd
grid valve shoeuld be suitably decoupled.

Instability is an extremely common fault in
D.C. receivers; this can bhe minimised by ensuring
that the anode of the output valve is fed from a

separate line to the anode feeds of the other valves in.
' sireuit,

Reference to Fig. 2 shows how the feeds and hlter
chokes are independent. . .

L.F. Instability

Low-frequency instability can also be reduced greatly
or suppressed.if a fairly large condenser is mcorponted
in the screen supply of the pentdde or output valve.
The capacltqtlve value should be in the order of 2 or 4
mids. (See Fig. 3

Selection of the filter chokes used in DIC. circuits
should be carried out with care, making sure that those
selected are capable of handling the currents in
the circuit. Failure to consider all the possible

Anode Feed {I}\"

radio amateur who has the mis-
fortune to come in contact with
these faults.

The indirectly-heated cathode
docs reduce, to some extent, the
noise that could be mtloduced'

. Anode Feeci(é‘)u ~________€Iﬂ_e__

Choke

into the D.C. mains receiver by
means of valves, This, however,
does mot overcome the many
-mains supply noises, so that it
is mnecessary for additional
smoothing to be added to the
receiver.

Noises resulting from radio fre-
quency being introduced into the
receiver can be reduced if a
condenser of faifly large capaci-
tative value is connecied direct
across the mains supply. The

L

Pentode .
S | Smoothing}

Pen.

Choke

resence of this condenser will
Eelp to smooth out any ripple

Fig, 2 -—-Sepmatmg the H.T.
feed to the outpur stage to
reduce instability.

—370006 A—+

Main Smoorhmg oc

that may have got into the
‘supply by radiation or iniduction,

The capacitative value that
exists between the heater wiring and the actual tu’unw
circuit should be kept as Tow as possible, otherwise
some R.F. interference will remain.
membered, however, that the minimum capacitative
value of the tuning c1rcu1ts should be kept as large as
possible,

It must’be re- -

Condenser e.__. 34— T _

current that may flow through the choke will result in
disaster,

Assuming the choke is incorporated in the negative
return feed it must be remembered that not onlv the
heater currcnt flows back through the choke, but also
there is a possibility of the space current of each valve
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alsg flowing back. The space current is the resultant
. of the electron streams produced by the positive ficld
of the anode, .

However, it is common practice to put the choke or
chokes in the positive feed, where such not only acts as a
filter, but as a' preventive for. capacitative currents
flowing to earth through: the grid circuits.

A.C./D.C. Equipment. ) .

To-day, D.C. receivers are becoming obsolete, their
place being taken by the universal recciver, but one
musi not forget that; as in universal receivers, the heaters
are all wired in series with, if required, a suitable voltage
dropping resistor. The valuc of the latter depends
upon the mains voltage and the valves in circuit, and
by sclecting the type of valve used in cach stage care-
fuily, and' arranging the heaters in a definite order—
depending on the circuit employed -—— still further
reductions in interference are possible. Generally. the
detector should be last in the chain, i.e. at the “ earthy ”
end of -the circuit. :

PRACTICAL WIRELESS

Anode Feed_for other Valves.

00000 et
T4
e e
. b 4
r Pentode /- +
Ancge Feed

Fig. 3~—Decoupling the

screen wvoltage supply as.
shown here reduces inter-
ference in some cases.

———

Honours for the Trade
MA;\'Y well - known:
members of the-
Indnstry wére honoured
in the recently-published Awards, and amongst them
may be mentioned A. F. Bulgin, of the well-known
components firm of that name,. He receives the
M.B.E. (Military Division). Hec is District Inspecting
" Officer of the Hssex II Group of the A.T.C,, and has
been interested in the mevement for more than five

and a half years, . :
From E. K. Cole comes the news that their Chief
Engineer, A, W. Martin, and an employee, David Robb,
have rcceived recognition for. their war work.
Martin gets the M.B.E. and Mr. Robb the B.E.M.

Car Radio Interference .
AR radio sets are becoming increasingly pepular,
but some motorists have been disappoeinted
because of the ‘“interference’ set up by the engine
ignition system. . I
The usual and most convenient method of suppressing
this interference is by putting resistors or ** suppressors %
in the high-tension lead from the coil to the distributor

The G.E.C.
* Miniscope.”

Around the Trade

Mr. |

and in each sparking-
plug lead. - DBut the
curious thing is that

ag what works ou onc car
does riot always do so on another of the same make
and type. : ) . . I

There may be several reasons for this, one of the most
usual being the condition of the high-tension leads. Qily
or cracked insulation, which may have no obvious
ill-effect on the running of the engine, will cause heavy
interferénce, which -even the resistors cannot cure. The
remedy is to fit new H.T. leads and to ensure that all
eledtrical connections are clean and tight.

Concerning the resistors themselves, the Lodge plugs-
company point out that they should be fitted as near
as possible to the actual points where sparking occurs,
i.e,, at the distributor end of the lead from the coil to
distributor, and at the sparking-plug end of the plug
leads. The resistors should have a value of fromn
5,000 to 15,000 ohms, but when they are fitted"in both
distributor and plug leads the total value of the
distributor resistor and any one plng resistor should
be kept below about 20,000 ohms. If they are of a
much higher resistance than this, the actual power of
the spark may be reduced, with resultant oiling of the
plugs, but resistors of the correct type should have no
adverse effect oh easy starting or general engine
performance. : a= o

The G.E.C, ¢ Miniscope *’ : . 5
HE G.E.C, * Miniscope,”” M.860B, is an instrument
designed to fulfil the long-standing deniand for a
portable miniature cathode-ray oscilloscope. It weighs
only glb. and is entirely self-contained; furthermore, it
is suitable for cither A.C. mains or battery supply. It
is easily operated, 'and its low price brings'it within the
reach of every radio sérvice engincer, )

The jnstrument incorporates a t}in. cathode-ray tubé
with time base, signal amplifier, attenuator and other
features. lIts leading characteristics are tube sensitivity
of- approximately 3 volts per mm., an amplifier that
with maximum gain X 15 is level to 300 Lkefs, and a
maximum sweep frequency of 8o ke/s,

Typical radio service applications of the ** Miniscope ”?
are the examination of amplifier characteristics and
distortion, the alignment of radio receivers, and the
monitoring of sound systems. By.means of a range of
accessories the uses of the instrument can be extended
still further. For example, if connected to sujtable
equipment, the frequency and amplitude of vibration
og machinery can be determined, pressure variations in
IC. engine cylinders indicated, sources of alternating
current synchronised and faults in electrical machinery
located. The list may be extended to cover almnost
every department of engineering activity, and many
other applications of this convenient and portable
instrument will readily suggest themselves,
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QUALITY COMPONENTS
FROM VALLANCE’'S

For constructors of the Pocket Crystal
Set described in Practical Wireless
for June, 1946,

.0005 mfd. Tuning Condenser, 8/-. 001 mfd,
Mica, Condenser, 1id. Semi-Permanent
Lrystal Detector, 2:6. Terminals, red and
black, 8d. 20z, reels single silk enamelled
wire, 26 s, or 30 s.w.g. 2,3 reel. Head-
phones, C.. 80-: Brown's iype F,
23.-; Brown's Type A, 576 per pair.
For- the multi-vange meter described, in
the same issue :-

0.1 milliameters, 2!in, scale, 52/~ 3in.
scale, 65-, round flush mounting. 3lin.
coloured scale, calibrated volts, milliamps
and ohms, 89 -, square flush mounting.
1 m.a. meter rectifiers, 12.6. Single pole
12-way switches, 4.2, 100.000 ohm volume
controls, with switch, 5/3. 2,000 ohm wire
wound volume controls, less switch, 5 8.
Large terminals, red or black, Belling Lee.
1:2. 2 mfd. 350 v, paper condensers, metal
case, 3 8. U2 Dry Cells, 5id. Test Prods,
spring loaded. fused, red or black, 2 1¢ each.
S.P.S.T. toggle switches, 2 6. Double pole
six-way switches, 4 2.

OTHER LINES include mains and output
transformers for every purpose, valves of
every available type. condensers, coils, and
coil assemblies, switches, precision dials
and others, crystals, rectifiers, test equip-
ment, in fact everything in radio for the
constructor, amateur and professional.

Please send your orders and enquiries for
our prompt attention. All goods well
vacked and despatched C.W.0. or C.O.D.
whichever best suits you. When sending
C.W.0. please include sufficient for packing
and postage. .

VALLANCE & DAVISON LTD.
144 Briggate, Leeds, 1.

[o]

PRATTS RADIO

1070 Harrow Road,
LONDON, N.W.i0
(Nr. SCRUBS LANE)
Phone : LADbroke 1734,
FOR THE SUPERHET CONSTRUCTOR
Weymouth 3-Wave Coil Packs, 38 6 each.
L. M, & S. Wave Coils. A & Osc., 465 K;cs..
128 per set, Wearite P Coils in Stock.
Standard LF, Transirs., 15,- pair, Wearite
Midget Iron Cored LF.’s, 21~ pair (all 465
Kc's,), Padding Condensers, 50,500 pf. or
50/250 pf., 1/8 each. Trimmers, 5:50 pf., 9d.
each. Diagrams with all Coils we supply.
4 Pole 3-Way W,C Switches, § 6 each.
FOR THE T.R.F. CONSTRUCTOR
L. & M.W. Coils with Reaction, 8- pair,
M.W. Coils. 5 6 pair. Midget 2 pole 2 way
W.C Switches, 8- each, Dials, 2/~ each.
Set of 3 8.W. Coils, 12-80 metres, 8'-. Dual
Range Coil with Reaction, 4'8.
1.F. COMPONENTS

Speakers, P.M. L/Tr., 2n. 24~ 3iin.
28/6. 5in., 21'-. 8in.. 22.6. P.M, W.Tr.,
10in., 87/6. Speaker Transfs., Mideget or

Standard Pen, 5/9, Universal, 6 -, Multi-
ratio. 7.6. 30 Watt Multi-ratio, 19 6 each,
Phone Jacks. 4 6. Volume Con. L'sw., 3.3,
Wltllll Sw., 5~ Class B Driver Trans., 76
each.

POWER UNIT COMPONENTS
Mains Transfrs., 350-0-350, 4v., 4v. or 5v.,
6.3v. C.T., 24~ ea, L.F, Chokes, Midget
360 ohm., 5'9. 380 ohm 20 hy, 60 m.a, 0.
Linecord .3 amp. 2 Way %d. ft,, 3 Way, 8d.
per ft. Voltage Droppers, .2 amp., 4.9 ;
3 amp.,, 5'-, with ft.. etc. Electrolytic
Con., 8mid., 39 ;8x8mfd.. 56 ;16 x & mfd.,
16 mifd. ;4 mfd,, 3;-. (All 450v.).

MISCELLANEOCGUS

Valve Bases 7d. each. Amphenol,
Bias Con., 25 mfd. 25v., 19 ; 50 mfd
2/3 ¢ 50 mid. 50v.. §;-.

VALVES, Large Selection ine. 14¥§,
25A6, 6A7, 6J7, 6K7, 2574, US31, 1CH, 1H5,
1N5, 77, 78, PX4, PX25, 6K8, BAS, 25Z5, 25V 5¢.
* 8.AE, for List or Enguiries. Orders over
. C.W.0. or C.0.D. Buses
662, 664, 18B Pass Door. Open 10-6.

NEW UNUSED GOODS ONLY,

9d.
. 12v.,

THE LATEST | .
ENTIRELY NEW AERIAL AND
OSCILLATOR CO¥L UNIL.
Latest midget jron cored high Q
coils, completely wired up with
switch, trimmers and padders,

e unit consists of aerial, long,
medium and short waves, and
oscillator section for 460kcs. TF.
The unit is mounted on 18 gauge
a2luminium chassisand is veryrigid,

Colour coded connections and
circuit, Wave bands, 800-2,000,
200-540, and 16-47, Tuned with

standard 0005 tuning condenser.
Coil chassis measurements, 5iin.
£ 28103 2in, 5 i
We claim this to be the best unit
available 1o the home constructor.
Price £1 19s. 6d.

The above coils are also sold
separately. 5-10, 10-30, 16-47, 30-75,
70-200, 200-540, 800-2,000, Single
Coils, 8- each. A and Osc., 56
pair. A, H.F, and Osc., 76 set 3.

VARIABLE CONDENSERS. 25 pf.
ceramic plate midget single—can be
ganged. 4 6. 00015 ceramic plate, 2gang,
small. 12.6. .0006 ceramic insulation,
2 gang, small, 12'6. .00015 standard,
Zgane, S.W., 12,6, Reaction condensers,
0003 mica dielectyric, 3/-,

TRIMMERS. 330 ceramic base air
spaced. new, 2-: 40 pf. S.W, pr-eset
reutralising cond,, 2~: T.C.C. air

spaced straight line, 59 bpf., 1~
geyl%nic postage stamp type, 3080, 1, 5

. 1-: 150,250, 19.
MAINS TRANSFORMERS, 350-0-350
4 v. 4a., 4 v. 2 a, 80 ma. 30-: also
63v.5a.5v.2a., 30~ 350-0-350 4 v.
4a.,4v.2a.,83.v.5a..5v, 2a., f0m.a.,
35~ All 200, 220, 240 v. primary.
375-0-371563v.4a.,63v.4a.,5v,2a.,
175 m.a., £2:12/6 3 10-0-200, 220, 240 v,
primary. L.F. chokes, 20 hy., 500 or
1,000 ohms, 100 mA., interleaved with
mounting feet. 21/
CRASSIES, Alclad drilled for 7_or 10
valve set, 15'-: undrilled, polished,
123 x 7} x 4%, 12.6.
LF, TRANS, Iron-cored permeability
tuned. 465 K cs. screened, 15/- per pair.
MIDGET PLUGS AN
5-pin with plated cover, 1/-; banana
plug and socket, red and black, 6d. eachs
standard plug, red and black, 3d. each :
aluminium valve screen and base, 2'-.
SWITCHES. . 4 pole 3 way midget
single banik, 46 : 3 bank 2 pole 6 way,
standard type, with shorting plate, 8/6.
We can supply switches to suit any
combination of our coils.
KXNOBS, Communication type—black
skirted brass insert 13in,, sKirt 2iin,,
16: black pointer knobs, 1'-.
Mains_droppers .2 A. 3,000 ohms, /-3
3 A, 750 ohms, 7= 3 with mounting feet
and variable sliders.
VALVE NOLDERS. 4, 5 and 8 pin
English paxolin, 6d. each ; 5, 6, 7 and
€UX, 6d. each ; 9 pin ceramic (B.F.
50 valve), 2/6 each : Amphenol octal,
9d. each : ceramic octal, 2/8 each,
RESISTORS and CONDENSERS of
standard values in stock.
P.V.C. wire, six bright colours, 3d.
peryd, ; sieeving, hichest erade, 2mmi.,
4d. per yd. 1 mnt., 3d. per yd.
Midget 2-gang Condensers, .00035 mf.,
ceramic insulation, 12/6. Midget Iron-
cored Permeability-tuned coils (for
460 ke 8 1T, 16-47, 200-550, 800-2,000 m.,
A. HF, and osc., 3« each coil, Small _
lron-cored . Permeability-tuned T,F.
Transformea‘rs, 460 ke's, screened, 158,

LF. TRANSFORMERS, 465kc’s, Iron
cored permeability tuned. size 3i/1¢ x
1§13, screened, colour coded leads or
wags. 14/- pair.

FO OVERSEAS TRADERS
Yholesale and retail enquiries

i are invited.

Orders can be executed for B.A.O.R.,
C.M.F.,, and S.E.A.C. customers.

SOUND EQUIPMENT

MODEL A36.

A.C, Amplifier
;'IODEL A3é. A.C. Amplifier De Luxe
7 valve, Using KTé6's in ABI, 36 watts.

Stabilized voltage, with high gain mic.
stage, electronic mixing.  Ready for use.

£22'10s. 0d.

Three other Amplifiers of interest :

Al8. Gramo. amplifier, 15w. $11 15s. od.

A23. P.A, amplifier, 20w. £15 10s. 0d,

Al8. PEC. Film proj. amplifier,
£ 5s. 0d.

Speakers for use with above equipments :

10 in. 15 ohm, 376, 12 in., £6 10s. 0d.

Write for Lists of Transformers and Com-
ponents for Home Constructors.

RADIO INSTRUMENT ¢O.

294 BROADWAY, BEXLEYHEATH,
KENT ’

THE SIMPLEX FOUR

Still the besy, complete constructional
details of 4-valve A.C.’D.C. medium wave
midget receiver, complete constructional
data, layout diagrams, theoretical circuit,
component values, ete., per copy, 4'6.

CABINETS.—A first class highly polished
wooden cabinet of pleasing modern design,
g\éﬁtable for the © Simplex Four " receiver,
MIDGET CHASSIS.—The * Simplex
chassis, fully drilled for the above midget,
with speaker cut-out, electro zinc finish,
1 x 4} x 2in, 66, ‘' 56V ' chassis, with
&in. speaker cut-out, drilled for five valve-
holders and two LF. transformers, together

with all other component holes, RElectro
finish, 10} x 6} x 1{in,, 7 6.
MIDGLET COILS.—M. wave, high gain,

T.R.F. coils, per pair, 5'- ; M/L, wave T.R.F.
coils with reaction, boxed with circuig,
pair 7;6 ; iron cored M'L. wave coils wish
circuit, 12,6 per pair ; midget S.M.L. wave
aerial and oscillator coils, I.F, at 465 Kes.,
with circuit, 10/6 pair.

COIL PACK,—Al!l wave coil pack, wired,
tested, 5 leads to receiver, Wevmouth
product, hoxed with circuit, 38'6.
MIDGET DTALS.—Coloured  all

wave
dials, 4 x 33in., 2/- ;

ditto 5 X 63in., 2 6.

DRIVES.—Slow motion drives, string
drum, 8/- ; Epicycle drives, '3 : drive
assembly “complete, escutcheon, glass,
pointer, dial M/L-wave, etc.. ready for

mounting, Squai'e Plane (small asssmbly),

each, 116" : Drive assembly ditto. Full
Vision (large assembly), dial SM.L.. 11°6.
MIDGET  TRANSFORMERS, — Ultra

midget speaker trans., bigh mu core, 6« ©
midget ditto, 66 ; standard ditto, 8« :
heavy duty P.P. output trans., 6.600 ohms,
A to A load, tapped output, 7.5 and 15 ohms,

21/,

CONDENSERS,—Midget tubular 16 x 18
mfd., 350 v.w., ¢/« . 16 mfd. 350 v.w.. 3,6.
SOLDERING IRONS., — “ STANELCQ ® «
soldering irons, long bif, 75 w., 230 250 v,,
Comprehensive lists issued monthly, 2id.
stamp with enquiries please, postage all
orders. N

O. GREENIJCEK, LTD., 34, Rancroft
Road, Cambridge Heath Road, London,

1.
" *Phene s STEpney Green 1334,
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Impressions on the Wax

Review of the Latest

ACHMANINOFF was bimself a pianist of outstanding
R ability, and his compositions for his own instru-
ment show an intimate understanding of its
powers, This month his “ Concerto No. 3 in D Minor
for Piano and Orchestra ¥’ has been brilliantly recorded
by Cyril Smith (piano) accompanied by the City of
Birmingham Orchestra, conducted by George Weldon.
The recording has been made on five 12in. records,
Columbie XD1251—s3, and supplics nearly an hour of
enjoyable music,

Joseph Szigeti, the famous violinist, now making his
first appearance in the country since he delighted
pre-war audiences bere with his superb playing, has
recorded ¢ Brahms—Concert in D for Violin and
Orchestra {Op. 77)  on five records—Columbia L2265—9.
He is giving concerts in London, Birminghan, Cambridge
and Brighton, as well as a broadcast performance.
His wonderful renderings of the classic violin concertos
are obtainable on Columbia records, for which he records
exclusively.

Johann Strauss was as adept at the writing of polkas
as he was with waltzes, and the two energetic examples
on H.M.V. Bg478 show him in his most clever vein.
“Tik Tak?” comes from * Die Fledermaus,” which
was given recently in the West End under the title
of “Gav Rosalinda.” ¢ Sans Souci Polka ” on the ether
side is as carefrec and light-hearted as the name sug-
gests, These Strauss pieces are light music of the very
best kind, and Arthur Fiedler with the Boston
Promenade Orchestra are practised masters at the
effective presentation of things of the sort. This is a
record that will give many hours of enjoyment.

Two more atiractive records have been made by
the Philharmonia Orchestra, conducted by Alceo
Galliers—*° The Three-Cornered Hat,” on Columbia
DN1258--9.

Ravel's suite entitled * Le Tombeau de Couperin,”
is a collection of picces written in homage to the great
¥rench clavecin composer of the early eighteenth
century, Francois Couperin le Grand. Ravel, like his
countryman Debussy, was a great inventor of new
procedures in keyboard music as well as possessing
great command of orchestration. The two composers
are often compared, and although Ravel's music is
entirely distinctive, it may be said that the literary idols
of them both were the same, and a similar cultural band
links thens. This new record, H.M.V. C3487, from
Moiseiwitsch, throws an inferesting light on the
differences and similarities of Debussy and Ravel in
their treatment_of the Toccata. As may be expected,
Moiseiwitsch plays both pieces with unerring accuracy
and insight.

Two records which should make an appeal to all
collectors of really fine orchestral performances are
H.M.V. DB3936-7, which contain a four-part recording
of Tchaikovsky’'s ¢ Caprice Italien,” played by the
B.B.C. Symphony Orchestra, conducted by Sir Adrian
Boult. During the year 1880 Tchaikovsky was enjoying
a stay in Italy, and his contact with the musical sur-
roundings of that country inspired the  Caprice
Ttalien.” Italian dance rhythms and melodies are
freely made use of in the work, and one prominent
figure is said to have been borrowed from a bugle call.
heard at a military post in Rome. There are violent
changes of mood and colour, the music passing from
sadness to exuberance and from andante to presto in
truly capricious manner, The tarantella, characteristic
of Southern Italy, is ingeniously used as a rushing
wind-up to the piece, punctuated by powerful sforzando
chords in the full orchestra,

I conclude the selection of classical records with two

Gramophone Records

sets of threc records, The first is a recording by Gladys
Ripley, the famous contralto, on threc rzin. records
—H .}V, C3498-500 of “ Sca Pictures, Op. 37" by C. A,
and Edward Elgar. She is accompanied by the
Philharmonia Orchestra under the able baton of George
Weldon. Finally Handel’'s “ The Great Elopement,”
arranged by Sir Thomas Beecham, has becn recorded by
the London Philbarmonic Orchestra, conducted by
Sir Thomas Beecham, on H.M.V., DB6295-7.

Light Music
“ VEHE Way to the Stars 7 is certainly an outstanding
production of the war years, a period when,
despitc difficulties and disturbances of many kinds, the
Brilish film industry reached a new level in its output.
In the receat British Film Festival various stars
re-enacted their roles from notable wartime productions,
and an excerpt from this picture was included. The
music avas written by Nicholas Brodszky, and its quality
reminds one of the increasing number of pictures with
scores speciallv commissioned from composers of standing
and reputation. Colunbia DB218o, which is a recording
of themes from the film “ The Way to the Stars,” is
plaved by the Two Cities Symphony Orchestra, the
actual orchestra that played in the film,

Manyv well-known names appear in the vocal recordings
for this month, and I start off with a record by Nelson
Eddy, the famous baritone who supplies the voice for the
singing whale in Disney’s latest screen success, “ Make
Mine Music.” The songs he has chosen for Colwmbia
DB2222 are * Strange Music,”” based on ‘° Nocturne ”’
and ‘‘ Wedding at Troldhaugen,” by Edward Grieg, and
“T Love You” (*Ich licbe dich”), which is by the
same COMposer.

The other recordings are * Your Hand in Mine " and
“ Just Been Wond’ring,”” sung by Robert Wilson, tenor,
on H.M.V. BDir3s; ‘“A Year Ago To-day” and
“ Resting,” by Richard Tauber, on Parloploie RO20547 ;
“Sing Gipsy " and “Two Hearts in Harmony,” by
Irene Ambrus, soprano, on Columbia DB2221; and
“Elegic” and “None But the Weary Heart,”” by Joan
Hammond, accompanied by Gerald Moore at the piano,
on H.M.V. Bg486.

Variety

MOST of the popularftunes of the moment have been
recorded this month and below I give a fair
selection. .
Victor Silvester and his Ballroom Orchestra have
recorded in strict dance tempo ‘ To-morrow Is For-
ever !’ and “If I Had a Wishing Ring” on Columbia
FB3218 ; “ Sweet Dreams To You” and “ I'd Like To
Get You Alone ” is played by Lou Preager and his
Orchestra on Columbia I'B3216; ¢ Kneces Up, Mother
Brown ” and ¢ The Lambeth Walk ”* have Deen revised
by Harry Roy and his Band on Parlophone Fz2149;
and Geraldo and his Orchestra play ““ Coax Me a Little
Bit ” and * Amado Mio** on Parlophone F2151.

That popular combination, Billv Thorburn’s, ¢ The
Organ, the Dance Band and Me,” have recorded * Let
Bygones Be Bygones » and ‘‘ The Bells of St. Mary’s ” on
Columbia F2148; * Into Each Life Some Rain Must
Fall”” and * Seems Like Old Times " is played by Joe
Toss and his Orchestra on H.M.V, BDsg31r; * Mary
Lou” and “ Money is the Root of All Evil” is played
by . Paul Fenoulhet, with the Skyrockets Dance
Orchestra, and finally we have a recording by Artie
Shaw and his Orchestra of ““ Yolanda,” {rom the film
“Yolanda and the Thief,” coupled with ‘ Dancing in
the Dark,” on H.M.V., Bg476.
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Open to Discussion

The Editor does not necessarily agree with the opinions exptessed by Hhis cortespondents,

. All letters must

be accompanied by the name and address of the sender (not necessarily for publication).

The S.W. Three
IR,—Having built the S.W.3 published in the
February issue, I have received over 200 identified
signals. I think my success with this receiver was
due to experimenting with the detector stage, and when
this was functioning properly adding the L.F. and

output stages to boost up the volume.
JEYK and GFA 2 remain mysteries to me on C,W.—

J. S. Dyer (Ilford). . i

A D.C. Receiver Wanted

IR,—It is some considerable time since I have written
to Prictrcar WiIRreLEss, and I feel bound to do
80 in order to congratulate you on the high standard of
articles, etc., which you managed to maintain all through
- the war. In addition I would like to thank you for
once again putting a brief survey of the articles on the
outside cover, as I find this a great help and a time-saver.
We have’ from time to time some very excellent
circuits offered, but what I would like to see is an
ALC./D.C. (it's D.C. here) tuning unit of the superhet
type, with an R.F. stage preceding the F.C., to couple
to an amplifier, as I do feel that the results obtained
(always provided due care and attention is paid to
detail) are far superior to the ordinary type of receiver.
My present receiver is one published by you, and is
a Universal 4-valve T.R.F. job, described in January,
1943, and although it is not of course a station-getter,
it certainly gives quality with my speaker which is
mounted on a bafile about 3ft. square.—E. FExw
(London, E.rz).

Station Separation
IR,—In the April PracTrcal WIRELESS, which has
just reached me out here, I read with delight the
letter from Mr. C. J. Borwell, in which he recommended
10 ke/s. spacing of transmitters.

This is a subject in which I am deeply interested,
having been of the same opinion as Mr. Borwell for
some years. In this matter Europe is deplorably
backward, since the other countries ot the world which
count where ru.dio is concerned, i.e., the Americas,
Canada, Australia, and New Zealand, have used 1o kefs.
spacing for the past two decades. Due to this, listening
in these countries is pleasant and orderly by comparison
with the chaotic conditions which exist in Europe at
the present time. The squeals and howls which
Luropeans have come to accept as inevitable are
rarely heard.

An additional advantage is that frequencies are easier
to remember when they are reckoned in terms of tens
of kefs., or, better still, in numbered channels, -

I was also pleased to see the articles on Pulse Com-
munication, a very interesting subject which may have
great significance in the future of radio—P. D. TiroMAs
(S.E.A.C). e

Recorded Television
IR,—In your June issue “ Thermion” states there
is no known means of recording a teleVision
programme, and that *“repeats® ‘must therefore be
live. He could also say that no means exist for truly
recording a scene in motion, and that ““ repeats ”” must
also be live.

So far, the best that can be done is to take a series
of photographs in rapid succession of the scene, these
being projected at the same frequency to form a picture
giving the illusion-of motion. Add a sound-track to
the edge of the film and vour “ talkie ” is complete.

The picture on a television screen is also composed
of a serics of scparate * frames.” These can he photo-
graphed, plus sound track, and re-transmitted by the
same means as ordinary cinema film.—C. H. WHITE
(Woolacombe).

AC-D.C. Amplifier

IR,—Reading the letter by N. Richardson in last
month’s {July) issue of Pracrtical, WIRELESS
prompted me to write about my experiments with this
amplifier. After conmstructing it "according to the
specified circuit, T decided to see how much gain I
could rcally obtain from these two valves. Removing
the input capacitors increased the output quite a bit,
and after experimenting with load-resistor values, cte.,
I at last decided to transformer-couple the stages.

The output increased a great deal. a
I found that the .02 tone condenser did not provide
sufficient tone variation, so a .05 component was
substituted, which was a lot better but by-passed more
signal, so a switch was fitted to provide a “ maximum
treble 7 setting giving a higher output, while with the
switch in the “on’ position the tone is variable from

a middle register to bass, but also reducing the output.
The awplifier now gives sufficient gain fully to load

two roin, speakers and the quality is very good. Hum

is very low, smoothing being 30H and two 16's. A
pilot lamp and a metal cover were fitted, making quite
a professional appearance to the cemplete job,—-
D. R. Batr (Bristol, 9).

Foreign Call-signs
IR,—Re the Ham stations PR1AA and XPr (“ Open
to Discussion,” July issue), none of my lists gives
PRr as an amateur call-sign, but PR is in the allocation
of callsigns to Brazil. "So this may be a post-war
allocation. Q.S.L. cards for Brazil can be forwarded

through :
LAB.RE., L
Caixa Postale 2353, Rio de Janeiro.
XPr is not a full call-sign and I suggest it is the call
of an unlicensed station or one licensed only for other
bands. It is probably a derivation of ex-perimental.
What might also be of interest is that amateurs licensed
in B.A.O.R, use the call Dz and two letters, U.S. troops
in European theatre Dy and two letters, and in Japan
J6.  Italian stations can be Q.S.L.’d through A.R.I,
Viale Bianca Maria, 24, Milan, and Swiss stations
through U.S.K.A,, Postbox 196, Berne-1lransit.
Hoping this may help one or two Ham-band S.W.L.s.
—Joux CorrLingz (B.A.O.R.), B.S'W.L., 1887,

GNF and GYKU
SIR,——The following information may be of interest
to reader D.E. Smith (B.S\V.L. 1991) and any
others who listen on the medium waves.

GYKU is the callsign of the s.s. Duke of York, a
British freighter of 1,437 tons, registered at Lancaster,
and is controlled by the L.MLS. Railway, Luston,
Station, London. G

She is equipped with D./F, apparatus, a C.W. and
L.CAY. transmitter and R./T. equipment. Her working
{requencies are as follow :

C.W.and 1.C.W., 375 kefs. (800 m.), 425 kefs. (706 m.),
and 500 kefs (600 m.).

Radiotelephony : 1,650 kefs. (181.8 m.), 2,012 kefs,
{149.1 m.), 2,135 ke¢fs. {140.5 m.), and 2,225 kefs,
(134.8 m.).

GYRU is cpen to Public Correspondence during
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her sea voyages, which are always less than eight hours.
It is interesting to note that the power of the main
transmitter is roo watts, £
GNF, not GMF, is as reader Smith heard, North
Foreland Radio, situated at 1 deg. 24 minutes 50
seconds E, and 51 deg. 21 minuies 35 seconds N., which
puts her between Margate and Broadstairs. The position
quoted is that of her D,/F. aerials and not necessarily that
of the radio shack; however, that won’t be very far away,
GNF operates 24 hours daily, and uses 1.C.\WW, and
R./T. on the following working waves: 1.C,\WV., 484 kcfs.
(620 m.), 500 kefs. (600 m.), 1,612 kefs. (186.1 m.),
- Radiotelephony : 1,650 kefs. (181.8 m.), 1,837 kejs.
(163.3 m.), and 2,500 kefs. (120 m.).
Doth stations it will be noted uise 500 kefs. (600 nn.)
for wireless telegraphy and 1,650 kejs, (18T.8 m) for
[T., 600 m. being the international distress wave
for W./T, and 181.8 m. for R./T. For anvone who is

ingerested’ in’ som¢ mediiim-wave listening -on these

bands' I append the names and call-sigrs of the 1z
principal British coast stations which use them, for they
are sure to be heard sooner or later ;—

GRR, Wick, N. of Scotland; GPE, Portpatrick,
S.W. Scotland ; GLU, Seaforth, Mersey ; PRL, Burn-
ham-on-Sea, Bristol Channel;. GLD, Land’s End, Pen-
.zahce; .GNI, Niton, I,O.W.; GNI', North Foreland,
Thames Estuary; GKZ, Humber, River Humber;
GCC, Cullercoats, Tyhe Ared; GCIK, Valentia, S.W.
Eire; GMH, Malin Head, N. Iteland. - .

. As a reader of your paper for seven years I must take
this opportunity of saying how much I like it. T am
indebted to it for a great deal and hope that it will
nof be long beforc I can see’it more often. ‘I would like
to add that I am very pleased Lo see Mr. Recves’ name
at the top of a page again—and thank you, Mr. Reeves.

With my best wishes for your continued success.

Jaux M: Byrye (Glasgow, C.5.).

2, A.C. versus AC.-D.C. Receivers
SIR,_—-May I be permitted, through the medium of

. your columns, to endorse the remarks of your
carrespondent, Mr. R. G. Harrison, in the May- issue,
respecting the relative efficiency of A.C. versus A.C.-D.C.
receivers ¢ :

Also ini reply to Mr, G. House, whose letter appeared
in the July issue, no doubt Mr, Harrison, as well as
myself, would welcome details of a voliage doubler

- circuit to work on D,C. .

Could it be that Mr. House is confusing the voltage
doubler circuit with a vibratory converter ? B

With regard to the remarks of Mr., House 7e the
hum filtering on his A.C.-D.C. amplificr—it would seem
that he is extremely fortunatc in his D,C. supply,in that
it is well filtered. (Electricity Supply Co., please note.}

As a service engineer émploved in a town whose
supply wmains are largely D.C. and poorly fitted at that,
I can assure him that he would soon express a preference
ior A.C. mains and A.C. receivers, which latter are
"definitely superior respecting case of servicing, hum
level, efficiency and running costs,

Regarding those * beautiful little midgets ” with their
“lovely cabinets,” the least said about these “midget
monstrosities ” the better, with their line-cords which
are for ever giving trouble, to say nothing of condenser
block failures and types of valve still in short supply.

I, look forward to the time, not too far distant, I hope,
when A.C. Mains will -be gencral and we can say
good-bye "to noisy D.C. supplies and radiated. noise
irom the brushes of Universal apparatus of all kinds.
—ExpPERIMENTER (Chailey). .

IR,—1 have been following the correspondeiice

- about the merits of A.C. and A.C..-D.C, sets. I
have constructed several A.C,-D.C. sets, straight and
super, with resistance srioothing -only. The only iron
core was the speaker transfornier, :

Half-wave rectifiers can stand about twice the filter
condenser capacity without damage. The smoothing
T used was a 32 mfd, from cathode of rectifier. The
output. pentode anode was fed direct from this, Then

‘all.

followed a 2,000 ohms resistor and another 32 mfd. for
pentode screen and 'triode anode 6f D.D.T., followed by
3,000 ohms and § mid, for earlier valves. The .05 from
rectifier anode took care of any HLF, in thc mains.
Hum was hardly cxistent, even.with speakers with a
real Dass response, and if a pick-up was used liberties
could be taken with these sets that were impossible
with a mains transformer set. ' o

Thus they could be placed close. torthe gramophone
motor without developing hum or howl.—R. Simesox,
Junr. (Paisley). : T

IR,—I see that in the July issue of Practican

WireLEss Mr. G, House, of Bradford, has replied to
a letter of mine which appeared in your May issue, and
which was, in fact, a reply to a correspondent in Sutton,
Surrey, who wondercd why mains transformers were
still fitted in radio sets. My reply set out the advantages,
in my opinion, of a straight A.C. set against a Universal

ype. = - * L L
tSMr. House, rather unfairly, quotes as an example to
support his opinion that quality on a Univejsal $ét is
not inferior to an A.C, type, a home-constructed 4-6-
watt amplifier.. 1 did not-intend that this type of
instrument should be compared with the ordinary radio
manufactured for the home listener, but while on-the
subject of amplifiers, one of the best- I have ever heard
(still sticking to standard models) is a Pam, mianu-
factured by Pye and driving their standard.speaker
and also ‘a Voigt corner model. Going back to
Mr. House’s letter, he has said nothing to induce e to
change my opinion that set for'set’ (amplificrs barred)
the A.C. type wins cvery time on the score of safety,
quality, hum level, lower running costs..and easier
servicing, apd that the Universal set is fundamentally
inferior on ‘all the above items. R K

One has only to hear the two new models, A.C. and
Universal, in exactly the same cabinets by a famous
maker (.E.C.) to be able to pick out the A.C. modcl
every time., . ’ L .

I rathér liked Mr. House’s dig at me about voltage
doublers, I had overlooked that type of circuit, for; after
all, very few manufacturers seem to use it, or, at least,
I'have come across very few up to date; and-as to sparcs,
it is well known that certain parts in short supply in one
town are readily obtained in one 50 miles away. (Brad-
ford wilt be about 100 miles from here.). It 'is rather a
coincidence that a Ictter in the same issue as Mr. House’s,
under the heading of * Commercial Set Design,” ‘from
Mr. Palmer (Wilts), stresses miv remarks-about hum
level and other points, although he is replyving to
another cortesponderit.—R. G.- Harrison (Ncweastle),

. An Amateur's Views :

IR,—I must take exception to your correspondent

' G. C. Bagley., He has abandoned commercial
DX-ing for the ainateur bands. I don’t blame hini at
1 myself spedt most of myv time on “ 20 and
40 . -Hisletter, however, implics rather that therc is
no S.W, DX outside the “ham” bands, This is a
totally wrong idea.” There are a good few low poswer
commercials, C

Consider two stations, firstly WVL, at Quarry. Heights,
Canal Zone on 2,390 kefs, with a few hundred watts,
Then take LU6AJ on ““ 20’ with a kilowatt and rotary
beam—-or, for' that matter, a kW, “W ™" on 8o,
Which is the betier DX ?

Mr, Bagley should still be able to get some real DX
without any “ham ” listening. i L

In reply to reader Kemp, WNR1 is an N.B.C,-R.C.A.
station in New York. It operates 10.45 a.m.-II g,
G.M.T. and has a power of at least 50 kW, Frequerncy
is 13,030. .

While finding Pricricst, WIRELEsS very interesting,
and helpful, 1 should like to see more attention paid
to the DX side, in all its phases—MW, commercial and

ham SW, -

I wonder if any of your readers could putme in

touch with X4KN and RNISX P—MartiN HARRISON,
(Darlington). K ‘ .
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CLASSIFIED  ADVERTISEMENTS
LITERATURE, MAPS, efc.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for membership, Current !ssue *“ R.S.G.B.
Bulletin ” and details, 1/- below—
THE TRANSMITTING LICENCE. A
pew 32 page R.S.G.B. publication in the
serfes * Amateur Radio,” §d., or 1/- post
free ; below— g

AMATEUR RADIO HANDBOOK (300
pages), paper cover, 4/- ; cloth, 6/6. Radic
Handbook Supplement (140 pages), paper
cover, 2/9; " cloth, - 5/-.—~R.S.G.B., 28-30.
Little Russell Stree W ;

- BRITISH SHORT-WAVE LEAGUE.—
S.A.E. for membership details and sample
Z Review,” © teur Radio Simply
Explained.” 1'6 post free, Write NOW to
H.Q., 17, Bedford Road, London, N.22.
WERB’S Radic Map of the World, Locates
any station heard. Size 40in. x 30in,. 4’6,

%g%ti oGd.MOnsliEen,s%OIG% poEt Gg.—Webb’s
., 14, Sol reeg, , W.1.
GERrard 2089, § i

MORSE & S8.W. EQUIPMENT

MORSE Practice equipment for class-room
or individual tuition. Keys, andio oscilla-
tors for both battery-and mains operation.—
Webh’s Radio, 14, Soho Street, London, W.1.
Phone : GERrard 2089,

.C.”* Bhort-wave Receivers.
for over ten years. Improved one-valve
model now available, Complete kit of
components, accessories, with full instruc-
tons, now 19/3, postage 9d, ' Rasily
assembled in one hour. §.A.E, for iree
catalogue.—A. L. Bacchus, 109, Hartington
Road, London, S. )

Famous

RECEIVERS & GOMPONENTS

LCONSTRUCTIONAL _ drawings of the
Weymouth Radio  Manufacturing Co.
A.C./D.C. High-fidelity Receiver, 2/6. Circuit
diagram free. 3-wave coil pack, 38/6.
+ Weymouth” iron-cored LF. transformers,
Litz_wound, colour coded, matched and
specially made for the high-fidelity receiver,
15/~ per pair. Delivery of these excellent
goods from stock, C.0.D. or C.W.0. Com-
yonents, 5, Honeywell Road, S.W.11,
AVOMETERS, Model 7 £19/10s. Universal
Avorpinors, £8 10s.- D.C. Avominors, £4 4s.
.P.L. Signal Generators, £21. C.W.0.
Immediate delivery. Bridges, Valve Testers
quick delivery, List.—Young Radio
Service, Southwick, Sussex.
MALLORY Vibrators, 6-v. 4-pin U.X.
New and Guaranteed. 8/6 each.—H,English,
The Maltings, Rayleigh Rd., Hutton, Essex.
RADIOGRAPHIC, LTD. (B,R.S. 12040,
of Glasgow, are forging ahead in getting
supplles of vital interest to all Radio
Enthusiasts. Keep in constant touch for the
latest news of still greater supplfes, Trans-
mitters. Transceivers, Valves (RX & TX),
end all components.—Radiographic, Ltd.,
66, Osborne Street, Glasgow, C.5,

A.C.D.C. 5-valve Super-heterodyne re-
ceivers. Excellent reproduction, 8in.
speaker. Attractive walnut cabinets.

Lacquered metal grill, Modern design.
Retailing £15/10/6. Usual trade terms,
facilities and service. Early _delivery.
Trade only.—Osborne & Co., Southview
Road, Warlingham, Surrey.

“ALL makes and kinds of Electrical and
Radio Instruments repaired by skilled
techniclans A.LD. approved. Over 60,000
instruments repaired for R.A.F. All work
%uoted by return without charge.—

EC.1, Cle. 6783,

MAIL SERVICE, All enguiries given
personal attention. Write for details of
amplifier or superhet kits or our compre-
hensive stock list of components.—R. S,
Robingon, *“ The Radio Shop,” East Street,
Darlington.

AMPLIFIERS. New De Wi 94
amplifiers. 20 and 30 watts models with
the new HiFidelity tone control circuit.
Prices from £7/19/6 to 10 zns., complete
ready for use, Six different models to
choose from. Superb performance. Amazing
‘value, Send S.A.E. for illustrated catalogue
and price list. Trade terms available,
obtainable from : British Radio Co., 410,
Dudley Road, Edgbaston, Birmingham,
Willingly demonstrated to callers. Hun-
s of satisfled users have sent highest
testimonials.

&2

. controls with switch. 4/8,
- most values in stock

Gertler, Dept. B, 20-31, Cowcross Street,”

CHARLES BRITAIN (RADIO) Ltd..
lines of interest and special offers.
PAGE MIDGET SPEAKERS, 5in. less
trans., 226 ea. Midget chassis drilled for
5 valves, 2/6 ea. Two-gang condensers with
feet, less trims, 12/-. .1 -tubulars 8,000v,
wke., 9/6 ea. Metal cased .1 tubulars, first
class quality 350v, wkg., 5/8. doz. ; .5 330v.
wke., 6/~ doz. ; .01l 1,000v. wkg,, 4/8 doz.
(Note : Please order in dozens) ; also
Metalmite midget .01 350v, wke., 6/~ doz.
Mains droppers 850 ohms .3 amp., 5/~ ea. ;
1,000 ochms .2 amp., 4/6 : both havs.two ad-
justable sliders and fixing feet, . Volume
less switeh, 8/~ ;

SPECYAL OFFERS.—Parcel of resistances
1 gross asst'd 1, ¥ and 1 watt, £2, Parcel of
tubular condensers 1 gross of asst’d from
.001 to .5, £2/8;0. Parcel containing new
and used components, LF. transformers,
speaker {rams., multi-way tag bars with
new resistances and condensers, also 36
new tubular condensers, £1, vorth double.
Small  moving-coll Mikes, undamaged,
3/6 ea., damaged, 1/8 ea. Moving-coil
Voltmeters 0-40v, can be de-shunted, 10/-
ea. .00016 short-wave condeusers, to clear,
2/6 ea. Midget radio chassis wired and
tested for long and medium wave, with
speaker, for use on A.C. or D.C. mains.
Note the price, £6/19/6. Send for List of
Smoothing Condensers, Mains Transformers,
Coils, etc., etc. Terms, cash or g.o.d.
over £l.—Charles Britain (Radio), Ltd.,
Radio House, 2. Wilson St., London,
E.C.2. Pheone : Bis. 2966.

FENWICK for dual range coils, singles, 5.
matched pairs, 10/-.;  three-wave bans
10/~ pair, all- complete with free circu:
Huge stocksof valves, condensers, resistor
etc.. enquiries invited. = Metal speaker
gauze, 89in.'x 7in., 2/8. Eddystone stockists.
Special offer of 36 one-vard lengths of
varnished cotton sleeving, excellent quality,
asrtd. colours, sizes 1, 2 and 3 m/m, 6/- the
bundle. Circuits, Crystal set, 2 v. Bty.,
3 v. Bty, straight or S.G,, 2 v, A.C,, 5 v, all
wave mains Srhet, Multi-range test meter,
all @d. each, Many interesting books
available, Radio Constructors Manual 33,
AmplifierManual 2/3, Radio Service Manual
29, Valve nual 3/9, all above post paid.
—Fenwick’s Radio Stores, Dept. P., Gt.
Brickkiln Street and Snowhill, Wolver-
hamvpton.

R.1155 R.A.F. receiver, bought by error,
£13.—A. Sheen, 92, Elm Streat, Cardi(f,

R.AF. 1155 Communication Receivers made
to strict _specification of the Air Ministry,
fitted \vit‘up a large-scale dial calibrated
from 7.5 mc's to 1,500 kc/s. Complete with
10 Valves, incl. magic eye, In strong mgigl

i ull & Sons (P.W.),
246. High Street, Harlesden, N.W.10.

MIBLAND INSTRUMENT CO.

For immediate delivery at list prices :
Avometers. Model 7 and 40. D.C. and
Universal Avominors, Avo Valve Testers.
Also limited quota of Avo Mains and Battery
Oscillators, and Avo Test Bridges. Evershed
and Vignoles Wee Meggers and Ohmeters.
Comprehensive range of Lewcos Instrument
Wires, and_hundreds of othet interesting
Radio and Electronic items. Lists 2d. and
S.A.E.—18, Harbhorne Park Rd,, Birminzg-
ham, 17. Tel : HARborne 1308 or 2664.

BUILD A “SUPER” SET

“DORSET®  ALL-DRY BATIERY
4-VALVE 3-WAVE SUPERUET

CIRCUIT READY SEPFTEMBER.
Uses latest 1.4 volt Mullard Valves.
Medium and Long waves. No accumulato
Wonderful tone and volume. Price 5
Theoretical ciroult only with price list 2id.
“ DORSET ” 5-VALVE 3-WAVE A.C.

SUPERHET CIRCUIT
Price 5'-. 'Theoretical circuit only with
price list, 2id. . .
Absolutely the finest sets of drawings and
instructions ever produced for the home-
constructor. = Six pages of full-size
drawings, point-to-point wiring instruc-
tions and parts list. ~3-wave coil pack,
group boarg and chassis specially designed
for the above two sets. - Also ** WIZARD >
4-valve TRF Medium Wave with conversion
for Long -Wave A.G/D.C. circuit. 5/-
*“ DORSET ” Amplifier 6-8 watt A.C..D.C.
cireuit, 5/~ -

Weldona Radio Accessories, Ltd.
Swanage.

- sizes, 2.6 ;

MOVING COIL METERS, RF thermo-
coupled, .5, 1,5, 2.5, and3amps., also 150 m.a., o
all at 15/~ Silver plated tank coils, 17
turns, 3in. diameter, variable tapping,
tap counter on dial, 6/6. R.A.F, trans.
micter-receivers, model T1396, complete,
& ade enquiries invited.—Stamford
adio

Co., 199, Stamford Street,
Ashton-u-Lyne, 5 !
T.R.F, 4 v, A.C./D.C. Receiver Constructor's
l"arcel, £5 19s. 4. Mains Trans., -260
60 m/a4v. ia 4v. 2/1ta. 19/6. -0-350
60mindv,22a 4v,24a,23/6. 6w 5v,same
prices. Guar. I2 months. Other Trans,

and components as previpusly advertised.
Lists and Circuit 3d.—McAlpine Baker
Radio (P.W.). 54, Wellipgton Rd. Sth.,
Hounslow, Middx.
OSCILLOSCOPE. ~ TFull consttuctional
details_and drawings, 3/6.—20, Malzeard
Road, Luton. )

FOR 2/ you can cbtain a set of six larg
drawings showing construction of under
chassis wiring of the * Weymouth * High-
fidelity Receiver. A free'circult is enclosed
with every coil pack. This coll pack costs
only 38/6. Iron-cored, Litz wound, LF.
colour coded. made for the above, 15/~ per
pair. Immediate delivery.—Castle Radio,
101, Poverest Road, Orpington, Kent,

TELEVISION receiver, new, requires
cathode tube and valves. £20. 12in. Baird
cathode tube, £7/10/-. Vacuum cleaner
motors, 240 volts, £4/10/-.—H, Tabner, 118,
Nightingale Road. Hifch
TRANSFORMER REWINDS, firstclass
interleaved job.—Inquiries, J. F. ody,
22, Fabian Cres., Shirley, Birmingham.

LAMINATED BAKELITE PANELS.
Hn. thick, 6in. x 4{n., 1/3 ; 6in. x 6in., 19 ;
in. X 6in,, 2/8 : 10in. x 8in.,
4 Ditto, 1/16in. thick,
) 1.2, 1/6, 1/10, 2/4, 2/8.
€ r o 3/181n.
thick, sizes as above, 1/9, 2/9, 3/6. 4/6, 6/-, 7/~
respectively. ~B.A, screws, gross useful
ditto nuts, 2/ gr. ; assorted
gross screws and nuts, 2/6 ; ditto brass
washers, 1/¢ gr. ; fibre washers, 1/6 gr, :
assorted soldering tags, 2/- gr.-; assorted
small eyelets and rivets, 1/3 gr, Cotton-
covered instrument wire, ilb, reels, 18, 20,
22, 24g., 1.6 ; 26, 28g., 1/9 ; 30, 32g., 2/r :
M., 2:3. Enamelled do, same prices,
including 36g,, 23 : U8, 40g. 2/6. Sil
covered do., 20z. reels, 24, 26, 28e., 1/6 ;
30, 32, 34, 36¢2., 1'9 ; 40, 42, 2/~ ; 16g, D.S.C.
1b., 5/- ;182. D.S.C. 1Ib., 7/-. Heavy insulated
aerial wire, 50ft., 1/8°; 75ft., 2/3 : 100ft., 8/~
Lead-in tubes, ¢in., 94, ; 6in., 1/- ;-9in.. 1/4.
Rubber-covered stranded copper wire, 11d.,
2id. yd. Tinned copper conneccting wive,
20fv., 641, ; rubber-covered do, 10ft.. 6d, ;
finest quality stranded and slngle push-back
wire, 12 yds,, 23 ; resin-cored soldey. 11b.,
3/86 ; twin bell wire, 12 yds., 2/3 ; do. flag
R.C., 3d. yd. New *‘ Lucerne ** permanent
crystal detectors, 2/- ; ** Lucerne » crystal
set coil with wiring instructions, 3/6 ; glass
tube crystal detectors, complete, 2/ :
guaranteed erystal with cats-whisker, 6d.
Reconditioned headphones, complete, 4,
chms, 12:6, All postage extra. Trade
supplied,—Post Radio Supplies, 33, Bourne
Gardens, London, B.4,
GEE GFE_GEE GEE GEE GEE
15, LITTLE NEWPORT STREET, W.C.,
ALL CURRENT British_and America;
Valves in stock at B.0.T. Prices and Tax.
Sent per return C.0.D. N
SMFPD. 4,500 v. working condensers, 22/8.
.18,000 v. working, 12/6. 10 mfd. 600 v. D.C.
working. 8:8. 8 mfd. 600 v. D.C., /6. 4
mfd. 1,000 v., 6 R 4
MED. AND LONG WAVE T.R.F. Coils
with diagram, 86 pair ; Wave Change
Switches for same, D.P., D.T., 3/-
3lin. GOODMAN'S P.M. SPEAKERS,
30/-, less transformers,
UNIVERSAL Avo Minov Test Meter,
£8 10s. Med.. Long and Short coil unit,

complete with Switch, Trimmers and
Diagram, 38/¢ each. 5
' WEARITE MIDGET 17T, 460 kes.,

iron cored, 10'6 each. | -

NEW polished Steel Chassis, drilled for a
d-valve Superhet (J1iin, X 8in. x 3inJ), 10/6.
ROTHERMEL Crystal Pick-ups, Segior
Model, 56/6. L

12 v. CAR RADIO, Vibrator, Transformers

18/6. i
5-VALVE UNIVERSAL All Wave Kits.
Complete with all valves, speaker, etc.,
less Cabinet, €10 15s.
All the above goods guaranteed. Orders
under #1, plus 1/- postage. Over £5 regis-
S EROTRIC I LI LE NEWPORT
GEE ELEC , 15, LITTLE NE
STREET, LONDON, W.C.2. GER. 6794,
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FRED'S RADIO CABIN
OFFER THE FOLLOWING BARGAINS,

. Long-wave coils, 8- pair, Permanent
crystal detectors, 2/6. Three-wave coils |
superhet, 10/- pair. Wire-w
meters, 400 and 5,000 o 6 >
ohms, 4'6. Solon n'ons, soldermg : straicht
13 ‘6, pencil 14/6. g

id. mica, 1.~ each B

o
g
I
R

e
)
9
N

1 each G.E.C., , 350v. w,, 8d, eal
7.6 doz. Biag condensers 50 mfd., 12v w p.m
"1/ ; 25 mfd., 80v, w,, 2/-. 1 watt ﬁrsc-grade |

Tesistances, /- doz., * watt, 4'6
selection, Resin core solder, ’9 10, reel
Multicore, 5/6 lb, reel. 3 and .2 amp.
droppers, 5/6 each. Replacement field cotls,
1,000, 2,500, 6, hm: Beach 2 ga
{0005 mid, th trimmers, 12/6.
0z. ; green milled edge.
Brown pointer knobs, 8d, each. Octal
valveholders, 8d. each, Sleeving, 2mm,, |
3/- doz. yds, Moving-coil spiders, 5/6 doz.
On-Off toggio sw‘ltches. 1/9 each. 2 Meg,
vol, control with switeh, 3/8. 2 Pole 8-way
switches for meters, 3/6.  ©rac, clips, 8~
doz., Large UX 7-pin Ceramic valve-hold ers.
1'3 each, Hivac valve-holders, 4-pin %d.,
—pm 8d., 2-pin baseboard Coil-ho] d°rs. 4ad
Dial bulb-holders, clip and type.
6d. TRF wave-change switches, 2 6 each,
250,000 ohms, vol. controls, 23. Tinned
copper wire, 1lb, reels, 16, 18, 20, 22 s.w.g.,
2/~ reel. Metal braidmg’. 6d. yard, 1dea1 for
Jbonding in car radios. 3-gang 000385 mfd,
‘condensers, 3/8th dia. spindles, §'6. Mo v1ng--
Coil meters. Few only. Sifam, 30.0.30 m.a
80/~ Weston 35.0.36 m.v. res, 100 chms,, 35/~
Transformers, 850.0.350 volts,
80 m.a., 4v, 4a., 4v, 2! amps., 2¥/6, or with
6.3 volts, 3ap35 2 a&., 27/6. Porth
minster, as ahove, §26. Farnel AC. trans,,
as abo but 100 m.a., price 85/- each.
L ¥. chokes, 10 h 60 m.a,, 250 ohms,,
/ F.R.O0. multi-ratio output tmns-
formers, Tapped sec. and prim

. 88. Pen
tode only, 7/6. Wevmouth coilpack all-
wave, 38/ I'C. TF. coils, 465 kc/s,, 15'-

pairli dial scale, 2/6 ; chassis, §/6 each.
Oak, wave—ehange switches, 1P, 12~way,
3p. 4w, 4p. 8w, 2D. 6w, &/6 Dual-
range mon—eored adjustable and
long wave coils. With circuit for TRF
A.C,-D.C. midget, 9/6 palr, Chassis, 3/§.
Dial. 19, Switches, 3-. Neg. Feed-hack
chokes, /6. K.B, tofie conmtrols, tapped,
26, R.I tx'anaformera .0.600 volts.,
- 120 m.a, 4v.8a., 4a,4v.4a. Allct,
T.C.C., 10 mfd., 450 volts, paper, metal
cased, 7:6 each, Norman, § plus, 16 mid.
500 v, w., 8'6. Contact cleaner, 3/6 bottle,
Speaher cement, 5/6 tm. Meany other
bargains for callers o
FRED'S RADIO CABI‘\, 75, Newington
Butts, Elephant and Castle, Lendon,
g.gé.u. {One minute from tube.) Rodney

MINL \I‘L RErotary switches, 2 pole 3-way,

1/3. T.R.F. coils, medium and long-wave-

with reaction winding and circuit diagram.

‘G pair, Midget pentode ocutput trans-

formers, 5.{6. deget( smoothing cho
/g, nd M.B.C, holders.

8 dlﬂerent types in stoek at 4id., 8d. an
od, omins, 399, Chiswick High Road
Phone : Chiswick 4530,

London, W4,

BUILD an A.C/D.C, Superhet, Radio
giving exceptionally good performance and
tone, £10 (incl, very attractive figured
walnut cabinet). tensive drawings, |
photographs and detailed instructions to
enable veriest novice to build a professional
set. Postal help with greatest pleasure,

Money back written guarantee if you fail‘

gJ Mor«an 164, Whyteleafe Rd., Catelham,

urrey.

VALVES., Mullard, Mazda, Osram, Hivac.
HL?, HL, 510.  TDD2A, 1H5GT, 92
IC5GT. INGG, VEZ, SP2, KT2, VP23, Pen o5,
MU14, Us0, 1ij-,  TATGT, TP23.

'10. - XP, 15/3,

XL, XD, 12'10.
e;;veholders._ d.

I,
. Cyldon trimmers,
40/100 mmfd., 1/~ ; 500
Tubulars. all sizes, Resistors,
ach., Midget paraised L.F,
iy at 4’6. Mldget, output traas., .
4!9. Long-wave adapi for wartim
receivers, 14/6. Solder tao's. 2,4 6 BA, 2/3-
per gross. Grid clips, 1d. ystoﬁex, 2
3d. per yvd. Tinned copper wire, 16, 18, 20,
2 g, 2/ per i Ib, Orystals, 3d. each. Write
Tor full 115¢ of tupplies. NaW #0643 08ly.-
—Radlo Supplies, 56, Hughes Ave,

¢ Wearite ™ |

.} Prepar

mm,, |-

Horwich, Lancs,

VAVE| M AT Yhas t

| SPECIAL OFI-‘I'.RS. ALL NEW GOODS.
¢ INTERNATIONAL ?*  and  “ Mazda
Octal Valvs holders 8/« doz., 30.- gross Iots.
CO\DI:\SFRS (canned\ Alr500v. workind
8 mid, 0, 1 d. 34, 8+8 4/3, 4, 5and 7

LO\TROLS (Centralab), less

is g
RES!S’IORS »1- Watt assorted values,
4~ doz, .3 mains droppers, 3/8 each.
CAR RADIO Suppressors, 18- per dozen.
ROTHERMEL Pick-ups (crystal) * de
| Tuxe,” £2 16s. 3d.

N ORD. .3 amp, (60 ohmsdper £5.),

| 2way 1 per yd., 3-way 2/-
GLASS
™p.

ACCUMULATORS, 2 volt, 45
. - Celestion ILéTrans.,, 2%,
, 8, 10in, ALI'T.M.instock., -

medreds of other unbeatable qualxty-value
lines, Largest stock_of B.V.A.
Valves in England Let us quote for all

your ne
MATT 050

152, Rich d Road, Ki ngst:

Fhames, Surrey, | Ty

A FREE BOOK

for all interested in
MORSE CODE
TRAINING,

There are Candler Morse
Code Courses for

Beginners and
Oparators.
Send for this Free

It gives full details con-
cermng alt Courses.
THE GANDLER SYSTEM ¢O. (5.L.0.)
121, Kingsway, London, W.C.2.
Candler System Co., Denver, Colorado, U.8.A.

SC OTLAND'S LARGEST STOCKISTS

Anything radio we have it.
EDDYSTONE—AGENTS—RAYMART

Send for Parts and Kits List.
BUCCLEUCH RADiIO

MA NUFACTURERS
Melville Terrace, Edinburgh,
Phone E dinburgh 42803, Grams. Therm. Edin.

POST-WAR TELEVISION

The advance in Radio Technique wxn
offier unlimited oppormmtxes of high

pay and secure posts for those Badi

Engineers who have had the for&sight
t0  become _techni gualified.
How you can do this guickly and easily
m your spa.re time is fully explained

e handbook.
Fmi«detaﬂs are given of AM.LE.E.,
AJMLBRILLR.E, City & Guilds Exams.
and particulars of up-to-daie courses
in  Wireless Engineering, Radio
Servicing, Short Waves, Television,
Mathematies, ete., ete.
We guaranice * NO PASS—NO VEL.”
o for te-morrow’s opporéunities
and post-icar competition by sending for
this verv mforma tive 112-page guide
KNOW—FREE and without omigauon.
BRITISH INSTITUTE OF
LhGI\LbRIN(x TECHNOLOGY -

“BOOK OFFACTS

Dept.
1%, Stratford Place,»London, W.i.

AVOMINORS, vew £4 4s. New Moving Coll
meters, Stin. overall, 100 xmmoamps.. 86/-,
1mA.,, 48k 5mA., 88/6; 3 % 10 or 159 voits,
38/6 each; 300volts 42/-; New M.I, Meters,
1, 3 or 10 amps, D.C., 13_- Westing-
6: Buigin
l’sers new, st
/ ear : Relays, 2 v, 10 mA,
S.P.8T. 5/~ Valveholders, 4-pin, 2d.;
7d, P.O, Mike msets, in, diat.,
'ed resistances, 3/~ dozen; con-
2/ dozen yards, assorted
P.V.C., rubber. push-back; 20 amp. Vacuum
mercury switches, 5/-; Reconditioned single
range meters, state wants, please. Cash
with order, post extra.—R, Massey (P.)
58, Wakefield Avenue, Hull,
RADIO REPAIRS. Pmmpt and efficient
All makes. Repairs guaranteed, Enquiries
to Box No. 130, Px'actma’ Wireless,” Tower
House, Southimpton Street, W.C.2.
R.AF. RIS RECEIVERS, £15 15%
ARMY 'I'ype 58. Mis, 1, Walkie-Talkier
complete w. power_ unit, £15. Power
packs buﬂt into R1155. Any component
supzlﬁed by Mail Order. B.A.E. for lists.
—JARVIS, Certificated Radio Engineer,
10. Headlands Drive, Prestwich, Manchester,

REPAIRS to movmg coil speakers, cones,
coils ftted, field rewound -or altereds
speaker, transfor mers, clock coils rewound,
guaranteed satisf: Drompt service.—
L.S. Repair Service, 49 “Trinity Rd., Ubper
Tooting, S.W.1 ’Phone BALham 2359,
TWO NEW 7¢ L 7's plus 12 B8 and 25 A7
offered in °xchange for A.C./D.C, testmeter.
geé%ers, Please.—Windsor, 16, Finsen Road,

SALE, Eddystone A.W.2 and ‘phones,
ILM.V. Pu, Books, Components.-E, Petty,
“Beaujiéu,” Cashes Green Road, Cainscross,
Stroud, Gloes.

A GALVOMETER anda © Walkie Talk!e
as new, ex Gov. 8.A.E.—Box No. 129, *' Prac-
tical Wireless, Tower House, Southampton
Street, W.C.2,

FOR SALE. 1 B.T.H. Amplifier, t type
VA3, Dual Turntable Record Play
1 UU5, 1 AC!HL, 1v3i2, 1 PP5 /400, 1 RCABI
All new valves. 4 10v, 7.5 Exciter Lamps.
1 230 V. 250 watt E,B. Prolector Lamp.
1 B.T.H. 13 v. 15 amp. D.C. Generator, Best
offers to L Bass, Chantry Cinema, Grimsby,
WANTED, in perfect condition, 9 gang
tuning condensers .0005 mid. both sections
with two trimwmers, covered types, also
Wearite - Uni-gen and _Universal Coils,—
%dacgherson, Blythehill, West Ferry,
.

WANTED, Ferranti { Maing Chokes. Types

B2 and B10, Push-Pull andio transformer
Type AFICH, ratio 11, Push-Pull Output
Transformer, pe O.P.M.6c.—Dean, T8A,

Alberta, Avenue, Cheam. Surrey.

WANTED.—Eddystone All-World Twe,
either complete or only hoth tuning con-
densers.—Richman, Gitwern, Abbots Park,
Chester.

WANTED, Coll unit for §.T, 8007,
Wickham Road, Boscombe East, Bourne-

moitth, _
TUITION

PRACTICAL Training In Radio Physles.
A three months Laboratory Course is now
available at The British National Radio
School, a long established and highly
successful institution specialisine in con-
verti I Operators * and ‘* Mechanics *
into Engineers.  Correspondenice
courses m Radar, Radio and Television,
Ask for details of our unique ‘ Four Year
Plan » leading to Brit. LR.E, and LE.E.
examinations with flve C1ty and Guilds
cettxﬁcates as mterim rewards. Studles
Direetor, , 68, Addiscombe Road,
Croydon, Surrey

AR, WIRELESS, TELEVISION, eto.
Be prepared for tremendous peace-time
developments, Students of both sexes
trained for appointments in all branches of

radio. Boarders accepted. Low fees, 2d.
stamp for prospectus. Wireless College,
Colwyn Bay,

THE ‘Tuitionary Board of the Institute of
Practical Radio Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory ‘tuition in radio and television
engmeermo.' ; the text is suitable coaching
matter for LP. . Service entry and
progressive exams, ; , buitionary fees at
pre-war rates—e,re nloderate. The Syllabus
of Instructional Text may be obtained,

20, Fat eId

free, irom the Secx-etary,
Road, Crouch End, N.8.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS Ko. of
Blueprint.
{‘RYSTAL SETS
Blueprm*s. 6d. caek.
tal Heceivor . - PW7Le
uupor” Urrstal Set - P0gge
STRAIGHT SETS. Battery Operated.
One-Valve Blueprints. 1s. each.
S ave Unipen (Pentode) e == PW3lA«
mrs Une-vulver - Pwas*
The * Pyramid 7 Que-vaiver (HF
Pen) — PWag*
Two-valve : Blueprmt is.
Simet Two (D& LF) — PW76*
Three-valvs : Blueprints, 1s. eac]
Selevtune Battery Three (I, 24,
vFrabsy) . e = PWIG
Hunxuit U.uee (HF Pen D, Ten) e PWa7r*
All Pentode Three (HF Peu, D
1Peu), Pen) o - PW3g*
Tall- 'k Ladet (D FETh I‘eu ﬂ’(')) = PW4g*
F. 4. ¢amm’s Bilver Souvenit (UY
Fen, D (Pen), Pen) (AllWure
Three) — PW4o*
Camnen \hdge't Three (D 2 LF
“Trausyy , = PWals
pHED) mmntone Three{‘nur (Tl l‘
Pen, BF Pen, Westector, I'eu) == PWi3«
Buttery All-Wave Three (U, 2 LY
(R(3) —_ PWi5*
The Monitor HF Pen, D Pen) _ PWEis
‘T'he Tytor Three (HY Pen, D Pen) - PWG2
The Centaur Thres (3G, D, -— PWG4*
The “ Colt” All-Wave 'lhree (D
2 LF {RC & Trans)) .. — PWT2*
The “ Rupide™ Straight 3 (D
2 LF (RC & Trang)) = Pws2*
F. J. Canaw’s Oracle All-Wave
Three (HF, Det. Pen) .. — PWTE*
2935~ Triband ” Al-Waye Three
tHP, Pen. I, Pen) —-— PWa4*
F. J. Camn®s © spnte" Three
(HF Pez. D, T b PWET*
The “Hurricane” —\H Wave Three
(G, (Pen), Pen) oo ) PWag*
F. J. Camm’s * Push-Button
Three (HF Pen, ) (Pen). Tet).. = P92
Four-valve : Blueprints, 1s, each,
Beta Universal Four (8&, D, LF,
L B) —-— PW1IT*
Nucleon (‘hss B Four (“G D
S(H). LF, CL B) .. ~—  PW34B*
Fury Tour » ner (3G, bG D ) —_ PWi4Cr
l‘nuterv Hall-Mark 4 (HT, Pen
D, l’ush -Pully . - PW4R*
“ Acme” All-Wave 4 (HI‘ Pen, D
(Pen), LF, CL. B) — PW83
The “ Adwiral ® Tour (HI‘ Peu,
HF Pen. D, Pen (RC — PWap*
F. L. Capu's “ Linit » All-Wave
I‘(u.r (HF Pen, D, LF, P) o - PW67*
Mains Operated
Two-~valve : Blueprints, 1s. each,
AL, Twin (D {Pen}, Pen} R —_— PWig*
Selectonie A.C. Radiogram. Tvo
(D, Tow). . —_ PWig*
Three-valve : Blueprmts 1s each
Double-Dicde-Triode Three (HF
Pen, DDT, Pen) — P“""}’
D.C. Au* (SG D, Pen) . =
A.C. Three (3(1, I) Pen) . —
A.C. Leader (Ht Pen, D, Pow) —
D.C, Preniier (HF Pen. D Pen).. — P
Ubigue (HF Pen, D, Pen), Pen) ., -  PwW Jf‘ A%
F. J. Camni’s A.C. All-Wave Silver
Souvenir Three (HF Pen, D, Pen): == Pwio
“All-Wave” A.C. Three (D, 2
LT (RCY) — PW54*
A.C. 1936 Sonotone (HF Pen, }"F
Pen, Westector, Pen) . —_ PWs6*
Maine Record Al-Wave 3 (HF
Pen. D, Pen) .. - PWio
Four-valve : Blueprints, is, each,
A.C. Fuary I‘nur G, B D, Pen) e PW20*
A.C. 'Eury Four Super (8G, 86,
en) . oo e PW3D
A (‘ H,ﬂl Mark (HF Pen, b,
Push-Pull) —_— Pivds*
Universal Hall-Mark (TTF PFB D
Push-Polly aa — PW47*
SUPERHETS
Battery Sets : Bluepriuts, 1s, each
B) Supcrhet (three-valve) —
g Cane ve Superhet, , -—
Mams Sets ¢ Bluem 13, -each,

PWage
Py

7is,
ACL £5 fperliet (L hrec-valve) ..
D.C. £5 Superhet (Three-valve}

P. ¥ Caruw’s A.C. Buperhet 4 —  PWog*
F. J. Camm's Universal £4 Super-

het 4 . —  PWEH
* Qualitope ™ Universal Four s — PWis*

SHORT-WAVE SETS, Battery Operated
One-valve : Blueprint, 1s,

Binple 8.W, One-valver PWeg*
Two-valve : Blueprints, 1s. each.
Midges Short-wave Two {B. Pen)  —=  PW3BA®
The * Fleet” Short-wave Two

(D (HF Pen), Pen) oo —  PWoI*
Three-valve : Blueprints, 1s. each.
Expenmenters Shert-wave Three

(&G, D, Pow) PW30A%
The Prefeu, 3 (D 2 LF ([.(‘ and

Trang)) . PW63*
The Band-spread EX \’V lhxee

(HF Pen, D (Pen), Pen) - PW6S*

PORTABLES

Three-valve : Blueprints, 1s. each,
F. J. Carom’s -ELFP Phree-valre

Portable (H¥ Pen, D, Peny .. —  PWGE5*
Parvo Flyweight ‘mdget J’un.mle

(8th, b, Peny . —  PWi*
Fonr-yalve Bluem:mt
“Imp » Portdb]e 4 (D, LF 1iF¥

{Peny} . o . == PWSG*

MXS(}ELLANEOUS

Bluepr;
S.W. (,enverter-AdapLer (1 valve) —  PW4RA*

AMATEUR WIRELESS %‘YD WIRELESS

MAGAZIN
CRYSTAL SETS
Blueprints, 6d. each.

Four-station Crystal Ret , o= AW4Te
Lucerne Tuning Coil for A, VV 427%,  6d.

1934 Crystal Sel oo —  AW444
150-uile Crystal Set —  AW430*

STRAIGHT SE’I‘IS Battery Operaled.
AW3sT*

One-valve : Blueprint,

B.B.C. 8pecial One-valver —
Two-valve : Blueprints, 1s. each,
Melody Rauger Fwo (D. Travs)
Full-volmpe Twe (31 det, Pen). .

A niodern Two-valver
Three-valve : Bluepsints, 1s. each.
£3 Bs. B, 3 (3. D, Trans) .
Lucerne Rauger (36, D. Tranay . =t
€3 38, Three e Luxe 3 eision
. D, Trans) .

sporiable T].ree (3G, l) T‘em
Silhplk Fute Three (3¢}, D, Prn,
Yreouomy Pentode Three (3¢, D.

Pen) .- oo og oa — WM337
“W.M” (1834 Standard Three

(3. D, Pen) — WMIN*
£7 34, Tune {~G DL Tldhs) -~ WMIG4
1935 £6 Ge, Batiery Three (SG

T, Pery .. .o —  WM3Ty
P’l‘P Thtee {Pen, D Pen! ) s WMBRY*
*Certainty Three (S(r D, Pen) .. =  WMus3
Minitube Three (8¢, D, ’lmxw) o == WRHYS®

All-wave Winning '_[‘hree =G,

Peun) a —  WMd440
Four-valve : Blueprmts Is, 6d. each..
638, Four (84, 3, RC, Trans) . —  AW3To
Self-eontained Four (3¢, D, LF,

CL B, —  WM35L
Lurerne Str.n"ht Four (QG D

LF, Trans)

£5 5s. Battery Four ('HF‘ D 2L T‘)

The H.K. Four (3¢, 8G. 1), Pen) W Misd
The Autn #traight Four (HF Pen,
HY, Pen, I)DT Pen) - Wd0a*
Five-valve : Bineprints, 1s, 6d. each.
“Super- q\mlhx Five (2 HI‘ D, R,
Traim) - WM320
Class B ().wdradyne ] SG D, LF
Clags B WM344
New Ulass B I‘lve (2 \G D, LF
Class B) .. . . - WM346
- Tiains Opetated
Two-valve : Blueprints. Is. each,
Consoelectiic Two (D, Pen) A.C., —  AW405*
Ecunomy A.C.Two (D. Trans) A.C.  —=  WM286
Three-valve : Elueprints, 1s, each,
Home Lover's New All- Electnc .
Three (3Ct, Dedrans, A.C\) ~—  AW3gsa*
Mantovani A.C. Three (H
D. Peny ag ag o= WMIi4*
€15 i3s A.C. Eadiogram
are, T P 1.) g go so me WM4ele
Fou Blueprints, 1s. 8d, each.
n 2%k DL Pen) L. o~ WH320
Rudwgmm (HF
Pen, D, LF, P).. —  WM3S6*

SPECIAL NOTICE

THESL blueprints are drawn full
gsize. The  issues containing
descriptions of these sets are now out
of print, but an asterisk beside the
blueprint number denotes that con-
structional details are available, free
| with the blueprint,

The index letters which precede the
Blueprint Number indicate the per-
lodmal inwhich the descriptionappears:

refers o0 PRACTICAL
WIRELESS A.W. to Amateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to

cover the cost of the Blueprint
(s’samps over 6d. unacceptable): to
PRACTICAT, WIRELESS Blueprint
Dept., George Newnes, Ltd., Tower
%ouse, Southampton Street, Strand,
SUPERBETS
Battery Sets : Blueprints, Is, Bd each.
“Varsity Four .. .. ~—  WM393*
'Fhe Request Al-Waver .. e o= WH4O7
Main Sets : Blueprints, :ls. e;ch
Beptode Super Thiee A. —_— WM359*
PORTABLES
Four-valve : Blueprints, 1s. 84. each.
Holiday Portable (3G, D, LF,
Cluge By a Lo AW393*
Family Purtable (BF D, RC,
Ttans) . o = AW447*
Tyers Portable (SG, D, 2 Trans.) — WMIGT¥

SHORT-WAVE SETS. Battery Operated
One-valve : Blueprints, 1s. each.

5. W. One-vaiver for America, ., —  AW420*
Rowa Short-Waver oo o == AW 452
Two-vplve : Blueprinis, 1s. each,
Uitra-ghort Battery Two (3¢, det
Prn) m— WM4g2T
home—made Cou T\m (D I’en) — AWddo
Three~-vzive : Blueprints, 1s. each.
Bxperbuonter's j-metre Set (D,
Trang, Super-regen) . -_— AW438
The Carrier Short-waver (SG
D. Py .. . - Wh3gy*
Fopr-valve ; Bmeprmts 1s. Gd each.
AW, Short-wave Woikl-beater
{HT, Peyy, D RO, Trane) — AW 4362
Standard Four-valver Bhort-waver
8G, D, LR, P) ., oo .. -_— WMsss*
Superhet : Blueprint, Is. 84,
Shuplified Short-wave Super ,. =  WM3u7*
Mains Operated
’!‘wo—vmve H Bluepnnts, Is. each,
mva ive ns Siert-waver (D,
Pe) ), 4. e == AWA4SST
Three-valve : Blueprmts ls.
Emigrater (8G, D, Pen) AC. ., == WM.
Feur-valve : Blueprints, 1s. 8d.
#tandaid Four-valve A.(. SlLort-
waver (56, D, R, Trans) ag - Whin1*
MISCELLARECUS
SW One-valve Couverter (Price
#d) —
R n‘lhuslaut’ Swer, Ampllmr(l h) —
L)va\ys S-watt ACL Amphncr
—_ Mty
(ZV 3 for W M — WM oR*
Barris Elecirograv batiery ame
phfier (1) . P R 3 BTN
De Luxe Copcert A.C. "Electro-
gyaan (1)) —_— WM
New Sivie Sh:\rt-v\ave A(‘apter
) er = WMass
Short-wave Aua;rtnr 1 -} — AW 156*
B.L.D.L.C. Shori-wave Converter
£ . o e e SEM405
Wilson Tone Master ¢t e o= WM
The W.M, A.(. Short-wave Cone
verter {1/} s oo oo == WM4OS¥
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| HINFS COUPON !

erhlS coupon is available until Sepe. i
f2nd, 1946, and must accompany ail
fPrac’ucal Hints. L

RPRACTICAL WIRELESS, September, 1946E

Rl T O . |

i

Al applications respecting Advertising in
LTD.. Tower Hou

GHORGE NEWNES,

this Publication should be addressed to the ARVERIISEMENT DIRECTOR,
se, Southampten Street, Strand, London, W.C.2.

T'elephone : Temple Bar £363

CONDITIONS OF SALE AND SUPPLY : This periodical is sold subject to the following conditions, namely, that it shall not, witheat

the written consent of the publishers first given,
retail price of 8d.: and that it shall not be lent, re-sold, hired out or otherwise dis
upauthorised cover by way of Trade ; or affixed t

be Iend, re-gold, hired out or otherwise di
posed_of in
0 Or as part of any publication or advertising, literary or pictorial matter, whatsoever,

sposed of by way of Trade except at the full
& mutilated condition or in any



Send enquiries to“yoiur factor ar

ALL WAVE SIGNAL . GENERATOR

1. Six  wavebands
~from 100 ks €0 46 mc
. Scale-div octlv calibrated

il

" controlled
‘and fine

3

attemmt
4. 300 ¢, 1nterunl oseillator
provides 30 ‘per
modulation if required.
5. Cmnodulated or exter-
nally modulated R.F,
output avallable,

cent..

8. Up to:1 volt output of
400 ¢ls  available {for

© Aundio tests: -

Main _filters are fitted

reducing . direct radia-

tion. 16 a minimun.

8. Om-mtoq from ~110 or
200-250 veolts'A.C, mains;
40-100- (-\cln_ :

9. Dimensio .12%n. X
8, X Bt deu)

CWW elght about 101hs.

a3z

dtrect to:

: Electrical Insirumenls Lad. _
QN- 24 MONTROSE AYENUE, §LOUGH, BUCK!NGHAHSHIRE
Slough 21381 (41lines)

Tavior Model 858 is 'a reliable. and'aecurato saains-
operated portabte Signal-Generator: ¥t is designed for
alt gexeral Radio frequency and Audio fr equtnu tests
on Radio receivers or ampiifiers.

price £18 . 10 . 0

Please write for ulustrated leaﬂet.

Grams: "Tayllns" Blough

Manufacturers on both sides of
the Atlantic prefer.Ersin Multicore .
Solder for use in_high class, radio _
and electrical equipment. Multicore,
the solder with three cores of non-
corrosive flux, ensures speedy soldering
and high quality joints with comparatively
wnskilled labour, The use of Ersin Muiticore with correct
,soldering technigue avoids HR or ¢*dry " joints. .
MULTICORE. SOLDERS LIMITED
Mellier House, Albemarle St.; W:1. 'Te!; REGent 1411 (P.B.X. 4 linas)

#” MULTICORE
Gd, CARTON.

PITMAN-—

Rnd 10 Boo.

RADIO UI’I\I}EP AND
RETAIRS

By Avrgrep T. Wirrs; AM.LEE. T; £
a firm favourite with all who take un radi -
and ail those who like to kecp hsi oW o set up o,
concect pitch. Six editions’in succession, .and still
a biz demand! The Bulletm of the Radio Society
at Britain says: “ It’ furnishes clues to-the
dnusual as well as to the‘ more usual types of fauits
Sixth ZIdition, #/6 net.

'I‘IIEBMIO\'IC VALVE

CIRCUITS

By Exrvs:WiLriass... About this Seeond Edition?
- ““Nature ” says:  New matenal 1 een added.
dealing with such sub_yects as freqn modulation,:
gas-filled valves, time:-bases, th .. rday,- thu
transitron and tho o_!thode foliswer, - . . The
book .remains -a very, good.survey.of . all the main
types of valve’ mrcmts, presented in such.a . way
that the student raay.be’'in a ‘position _to under-
stand, or ‘even foresee, further dcveloprmnts.“

12/6 fet.

Order from

|MODERN BOOK (O (Dept. LP),

.23, Praed Street, London, W.2.
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