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For super Uropical service

‘METALPACK’
PAPER CONDENSERS

This range has been developed for operation in high humidities and high
remperatures.  Their ability to withstand variations from -40'C. to - 100"C.
makes them the obvious choice for the most stringent conditipns. Internal con-
struction follows the well-proved T.C.C. technique of winding non-inductively
two or more layers of paper diclectric to each layer of solid aluminium foil, all
impregnated under vacuum, and finally hermetically scaled in aluminium tubes.

Wkg. Volts D.C. Dimans. inches Li
Cap. = N o ist
ko A A L ) YPe e Each
| 70°C. | 100°C.
005 | 1.000 750 n 4 CP4SW | 1/10
ol 1.000 75 | 13 i Cpasw | 1/10
02 750 600 I 4 cpasU | 1/10
05 500 | 350 o | CP455 2/1
i 500 350 2 CP46S 22
i 1,000 600 24 H CP4TW | 26
25 350 200 A CP48N 2/3 DETAILS OF COMPLETE
2 50 | 200 2| i CP47N 3/- RANGES AVAILABLE
5 500 | 350 2 I CP9IS 3/10 ON REQUEST
10 350 200 % | CPIIN | 4/-

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON . LONDON - W.3 . Telephone: ACOrn 0061

THE WORLD-FAMOUS
J’é”/ﬂl‘[.ﬂ CAMBRIC CONE
HIGH FIDELITY UNITS
y wilk wniveraal &
W ’ M W‘Z

® Here is a most notable advance in loudspeaker design
acclaimed at the Radio Show by experts and public alike. 1t

Prov.

provides instant matching of the speech coil impedance at 3 ohms, Bl o B
7.5 ohms and 15 ohms, and is at present available on the three - 10353%3
models marked with an asterisk. This development will add AT REMARKABLY LOW COST
immeasurably to the great popularity already achieved by the Model HFS10 5 .
Cambric Cone range among Hi-Fi enthusiasts. Your dealer can ode LB St_eel g el
show you these new units, or they may be heard at our London we [HFSI0 . 5" Die cast Unic ..., £1.19.6
Office, 109 Kingsway, any Saturday between 9 a.m. and noon. v HF6I0 ... 67 Steel Unit ... £2.10.6
., HF610 ... 6" Die cast Unit ... £2.12.6
BASS REFLEX CONSOLE CABINET .. HF8I0 ... 8 SteelUnit ... £3. 0.6
Easily assembhled polished walnut veneer cabinet, designed ., HF8I2* ... 8" Die cast Unit ... £3. 5.6
to give maximum reproduction quality from either the
.. HF912* ... 9" Die cast Unit ... £3. 9.6

107 or 12" Cambric Cone unit. Supplied packed fat, with
HF1012*...10” Die cast Unit ... £3.17.6

screws, ready for assembly. Size 32" x
227 x 16", price £10-10-0 "
. HFI2i4 ...12" Die cast Unit ... £9.15.6
WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD + NOTTS {Tax paid)
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IFT.6/465 ke/s or |.6 Mc/s.—A
superior I.F. transformer for use
in high quality receivers and
tuners. Permeability tuned, Litz
wound coils, using Neosid iron
dust cores, and high quality silver
mica condensers housed in an
extruded aluminium can, Ter-
mination is made by four coloured
leads. Coupling is optimum at
465 kefs and slightly sub-optimum

IMPROVED

I. . TRANSFORMERS

N
IFT.11/465 ke/s or 1.6 Mc/s.—
Miniature L.F. transformers for
465 kefs or 1.6 Mcfs, giving
excellent performance at low cost.
The coils are Litz wound and
permeabifity tuned with high-
grade Neosid iron dust cores.
Coupling is critically adjusted to
give maximum gain with good
seiectivity. ldeal for use with
Miniature B3A or B7G based

valves,

IFT.11/465 : Q at 465 kc/s—75.
IFT.HI/1.6 : Q at 1.6 Mc/s—100.
Also available for [0.7 Mc/s.
Fixing : Two 6 B.A. screws pro-
vided. Screening Can : Extruded
aluminium.

Retail Price : 68/~ each.

for increased selectivity at 1.6

Mc/s.

IFT.6/465 : Q at 465 kefs—130.
IFT.6/1.6 : Q at 1.6 Mc/s—125.
The IFT.6A has all leads brought
out at the bottom, while IFT.68
has a screened-grid lead. When
ordering full details should be
given, e.g., IFT.6A/465.

",

e

~hésq>

_Eb'i Fixing : Twe P.K. self-tapping
o | screws on  [-7/16in. centres. . . .
1 ' Retail Prices : Type A, 9/- each. Obtainable from all reputable stockists, or in
i

Type B, 9/4 each. case of difficulty direct from DENCO (CLACTON),

LTD. Send l/- in stamps for General Catalogue.

H

=-17116’ SQuARE —
DENCO (CLACTON) LTD., 3579 Old Rd. Clacton-on-Sea, Essex

Stop Press: CRYSTAL COIL, PCC.I (see Brimar leaflet) . . . 7/6. GERMANIUM DIODE
BRIMAR GD5 . . . 7/6. MULLARD 5/I0 AMPLIFIER CHASSIS . . . 12/6

, HIMA“ More Reliable

VALVES than EVER!

Brimar's long experience in the manufacture of special The 12AT7 is a very reliable frequency
quality TRUSTWORTHY valves is now being reflected changer and is widely used in modern TV

throughout the entire Brimar range.
receivers, YHF and UHF communications

Improved production methods, new and better
assembly jigs, tighter control on the composition equipment, It is also frequently employed
in industrial equip t, putors, navi-

of materials, and the closer supervision of vital pro-
gational aids and test equipment,

cesses have resulted in valves with more uniform
characteristics, greater mechanical strength and a
higher standard of reliability as shown in the |2AT7.

Use the BRIMAR 12AT7 _with improved performance

£ __r.gﬁ,’ £

_,"w.'w;,l —af NO EXTRA COST

now is the time to

L0 MAR

A BRIMARIZE ! |7 o "SR Somgk
= % . 12AT7 ‘ Eccsi | BiS2 &

v L B309% 12AT7

Srandard Telephores and Cobles Limired Fo OTSCRAY, KENT.  FOOtscray 3333
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Great Britain’s Valve Mail—Ordér House—

One Year's Guarantee 2,000 101 DEMOBBED o
IR5 16/5|ECH25- SALE T\’PES Valves 2 3 MAx
IS5  16/5 20/2 FROM “YManual " L.l
1T+ 14/6 ECH4Z VALVES 2 Gi\ing equivalents of British hassis  cutterss TUBES 20/-
381 14/ 20/2 = land  American Service and with Keys
av;; 14/6 ECW%M CirolssT Rererené:}e‘ of gommgr- The eastest and VCR 97 NEW
014 74 clal ypes wi an Appendix tr e
1A4 13/3-E§9 18/8 - of B.V.A, Equivalents and e Y, % EM'SOOPE
1B4 1313-]5 o lnlﬂ‘u Comprehensive Price List, heet metal, The
1F4  10/2 201 We have still some Valves left |3 Rt Ao na Aot Type 4/1
ESG 12/- BF¥® AMERICANY,  at very old Budget Rates |ihreg parts: Adie,| 37 Electrostati
1F5G 11/4 g0 2%»;' BATTERY, (334°,) which are actually sold 2 paneh and an ostatic
/6 12’/'|EF41 1&5 AC at the old price. (1951 rate). |allen screw. The operation is 20/_
5Y3GT VEF50 22/1 d PIFCO quite simple. Prices incl. key:
At 153 EFB0 2511 gnd fin. 12/a; " ¥in. 12/4; tin. 13/4;**—12” Tyoe 511
CALs 17/4/SFYL 201 UNIVERSAL Ao iR a0 Iin. ype
6aQ3 11/5|128T7,, {Radio - meter ¢ Electrostatic, same
gaTe 1ailii0at7 |A.C.ID.C. Tests lin. square £4/3, Post 1/-. base as VCR 97
6BA6 2%% 2/ everything in " Deposit £4-10-0
6X4 133 JZAX72,,/1 Radlo. Com- and monthly 10/- _ - -
6J8 _ BU8 195aGT Ple;sd":“gg?gﬂ A.C. ELECTRIC % [TAYLOR METERS on
: 202155 m(gT/v “PO;HG' g PAINT i |EASY TEI:MS. Ask
KI1GT 133 - for Catalogu
K 5 psr S TYANA TRIPLE THREE SPRAYER i Saoees
6SQTGT 125076 Iy gizasa 5 Na Justpluginand  [§| ‘
151 ¢ 1511154 3/-71A  £1-1Small Scldering Iron Latest|Spray. —Easier L
GVBGT 25L6GT 1116 3/.‘220;:1* 4/- |development. omplete with than a brush
65 0s Y 2UET 4" detachable bench stand, 19/6.(and  twice as fast.[=oqsy
1E7 14 6 PECT | 25% /-, DDD 6/-|Post 1/~ Post 2.  Cellingy gy
71 133 < A3 247 311|DD207 47 . o do prorhinees
AZ31 13,3 PLEGT  _ap7 i-|EF6  17/6! Electric PAINT STRlPPER\ROD Antennas, 1ft. sections
AZ50 16/5'3Tpp  §5/-|HL1320 5/- Outdates blow- interlocking and extend-
(Dwa) 133,20 J2316A7 11| KTZ63 5/ TR v's "a ting. copper plated sicel. "9 /G
cpLt g2l o2 LEBieRr  Te-|MSPe b uniqie ' fool- BARGAIN.
¢Li 902 %) 13 316g7 /-'MSP41 5/- proof electric| e
¢¥1 133'81 1811|6K25 @/- MSPen 5/- tool.  Easier ‘2000
EB41 11 4,71A  #/10/9D2 /- MSPenB and Faster. 3 AUTOMATIC
EBJ1 11124 12/~ 12A /- 5,- Clean and safe. y ‘ BLOWLAMP
6AL3) |1AGT ~ 128F5 6-|OM4 51| 14n Fre 014 paint goct |
11.4 18/11 21 - | P2 i Post et Tike HiBurns methylated
EBC33 105G 34 - | P215 “37/6 Cost spirit. Completely
/ 14/6 /- PM24A ' hour. {Automatic. Absolutely
EBL1 22 1 1H5GT /- > Usnally D.C. Complete. . ‘safe, Suitable for ail
EBI50 1.2 - SP13 4/-' 3916 Guaranteed. ~ xinds of tinman's and
18 11 IN3GT /- SP42 ul SERVICE SHEETS silver soldering. glass
ECC40 14 76 7/- T4l 9/-|B.T.H. GERMANIUM CRYSTAL The one you require enclosedibending, etc. 2.000 dey.
22 1344 1811 1TSA  6/- ‘VPlsC /.| DIODE. Complete with Blueprint if availabie in a dozen assorted Fahrenheit flame.
ECHS3 22 81 Post 9d. : 6/-1 Po<t 9. |and operating instructions, 2/. ‘of our best choice. 10/6. Post 9d.

SETS OF VALVES
Ten EF5) (Ex-Brand
New Umts). 5/-

TP 3
VP23, PEN25 (or
QP25)
BK8G. 6K7G, (Q7G.
25A6G, 25Z5 or
25Z26G 376 »
12K8GT, 12K7GT,
12Q7GT, 35Z4GT
35L6GTor ! S(RMCTS/:S

ZAGT
35L6GT or SOL6GT 37/6 .,

CRYSTAL
1

8/6

rosT
TREE

MICROP:ONE
NSERTS

1deal for tape recording and
amplifiers. No matching trans-
tormer required.

Brand New R.F. UNITS
RF24 20-30 mc:s

15/- post free
RF25 40-50 mc/s

196 post ree
RF26 50-65 mc's

35/- post free

R T I

lHIIlIIIIIIHIIIIIIIIIlIIIIIIIIlIIIIIIIlIIlIlIllIIlIIIlIlIIlIlH E N RY , s

(RADIO LTD.) lxmc,\'nlr;zzg.\'n TYPL
We have over 20,000 American and B.V.A, valves in stock This unit contains VCR517
ALL VALVES NEW AND GUARANTEED ggg‘qgge I Gl L
1ASGT 10:|6AKS @/ %Z4CGT 8/6/TDD2A 8/6|PCCa1 12/ Soreon. 3 EF50. 4 SPeL and
1A7GT 12 6'6J7G 6/6‘30ZaGT /6 DK40 11.-|PCF82 12'8¢ 15U4G valves, W/W volume
INSGT 11 - 6K7G 6/6125A6 761 UL41 1] - PEN25  6/6 controls, resistors and
ILD5  'g 6K&G 9/~ BLEGT 86,UY41 11~ PEN46 7/6 condensers. Suitable either
1R3> 718 1 6L6G 10/- lWOLGGT 6 D4l o/- QP25 6’6 for basis of T/V or Oscillo-
184 716 |6US 764 6 KT2 5 - SPGI 4- scope.  * Radio Construc-
185 L6 |6NTGT 776 8 161 Us2 6 SP 4/- tor ** *Scope constructional
1T4 %/86Q7GT  §/6 7 8/6' G19 10 -‘HLQR/DD 8/6 circuit included. 6% 6 plus
105 8/-|6SJ7GT 8/6 80 /6 Y63 g6|LP23 68 /6 carr.).
341 9/-16X50G 16 |866A 15 - MU14 8/8' VP4l e Kit of necessary parts, in-
V1 +16,6SATGT TZ40  37/6 PLBl  11- U22 86 cluding ** 182A " Unit, for
Bi. AERECT AL BTIbER e Thm sk | | Sometort® osciioecope.
723G ) - -|px 61 TP2: /6 st e sci
504G /§|BSKIGT 7/6 ECH35 12/ PY8L  10-|TH233 10/~ 1o S
574G §/6|6SLIGT 9/~ EF5i -IPYB2  glg|aIMP 76
aie  ggwor bad, fehee M §
g < E g /8 K 12 6/2158G  4/- I TRAY TUBES
6ASG  8/6|6VEGT 76 EF36 16 GUS0  12/6| MS/PEN 7/6 AT et Newy P
6AMG  9/-|6AG7  12/6/EF: 8| XP2V "4\ MSIPENB, SR (G ,
B8 7/6|12K7GT 8/8|EYSL 12/~ XH (1.5) 4/- o QUG Crdy dob
GCSGT  5-|12K8GT §/6|EK32  @/6 VUL 4/-|vTs01 %16 O,y saranteed
6C6 6/612Q7GT _ 8/6 | EF91 85|VU133 . 4/-| ACIPEN(T) VORS1T 0D o F
GD6_ 6/8/12SATGT 8/6/ EL33  10/-| VU120A™ 4/- 10/~ Ry E Harantec
6F6G  §/6/12SQ7GT 8/6|EL32  '7/6/QP230  8/-| PENDD4020 BN o EXF
6G6c  6/6,12807  8/6EFS0 VRI0:30 8'6] Ll T B tra 5/
6H6GT  5/-|12SK7  8/6|Red Syl 10/-| VRISC,30 8/6] 55 ﬁ% N 3BPI, guaranteed full
6J5GT  5/-|128R7  7/6|EF50  5/-|CK510AX 5/-| s o T/V Picture 20/-
636 9/-|25Z6GT  8/8:SP2 8/6 DL 2i-| EF80 " Carr, ‘& packing on ail
6y u.62575  86/VFP2 86/ ACSPEN 6/6 ECLs0 106 | L fubes 2
MORSE PRACTICE CRYSTALS
Bl zZint o DENCO F.M. FEEDER
Complete mth tapperand dvoly | 200 KC's, Z-pin(U.S.A) .. 10/ UNI'F .
buzzer on Easegoam 6/-, brand | 465 kc.s, 2-pin (U.S.A) ... 10/~ gé%;fene“ﬂig gf"a’;g‘;}i-
HCh _HESE Y 500 ke's, 2-pin (British) ... 15/ jncluding_drilled chassis.
e, OSCILLA g . valves :  types GAMS,
R.F. OSCILLATOR COlL - 12AHS, EBS1 and 2 6ABG,
F.0C 157,000 v, whe Al complete circuit and
6-18 kV., anluding EYS1 T\De CP‘)SQO Bﬂ,)\e]lte Wi??ﬂg di];gram. éaﬂ’ﬂ
valve, 37/, Case, 7/6 each Or assembled and aligned.
N £8/10/-. Alignment only,
28-page Catalozae, 3, Open Mon.-Sat. 9 —5. Thurs, 1 pm’ /6 @Demonstrationiialy;

5 HARROW ROAD, FADD!KRGTON. LONDON, W2

TEL ; PADDINGTON 1008/9. 0401.
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Positively the 2 BEST T/Vs yet built
for the Home Constructor !
The STERN’S “TELE-VIEWERS?”

5 CHANNEL SUPERHET RECEIVERS
Suitable for any transmitting channel and for which commercial adaptors

will

v
/{ s,

\) PERFECT PICTURE QUALIT )'/_

"

(; SIMPLE DIACRAMS MAKE

N CONSTRUCTION EASY \

5§ 3 W 6 5 e T § T § 5T § e € 5 e § 5 e § B<Tme.

The “WIDE-ANGLE”
TELE-VIEWER

* This is the most 3
efficient  large
screen TV yet
offered to

constructors.

Excelient Time
Base efficiency
producing 15 to
16 Kv with ample
scanning power
for C.R.T.'s up
to 17 inch.
CAN BE COM-
PLETELY
BUILT FOR

£33-0-0

{Plus cost ol

T

be available.

PERFECT FRINGE AREA RECEPTION
BEITER RECEPTION AT HALF

COMMERCIAL COST
This is the 127
TELE-VIEWER

and can be completely

-

{Plus cost of C.R.1.)
is-;‘"suus'

2

-

buile for only £,28 =16 -4

The complete set of ASSEMBLY INSTRUCTIONS for
these T/ Vs are available for 5/- each. They include really
detailed PRACTICAL LAYOUTS, WIRING DATA AND
COMPONENT PRICE
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN
ATTRACTIVE TABLE MODEL CABINET FOR THE
12in. Model IS AVAILABLE FOR £6.19.8.

3 We can supply a
:" NEW 12in. C.R.T. at the
specially reduced price ol
£12.19.6. (Carr. & Ins., 15/ extra.)

LIST. ALL COMPONENTS

STERN RADIO L.

109 & 115,

FLEET STREET, E.C.4.

Tel.: CENTRAL 5812-3-4,

cabinet, chassis,

looking radio.

]

ok
| S

follows : either ivory or

. BUILD YOURR OWN BADIO!
~ ==, We can supply all the parts (includ-
ing valves, 5in. moving coil speaker,

down to the last nut and bolt) to
enable YOU to build a prcfessional-

punched and drilled ready to mount
the components. There is a choice
of any of three attractive cabinets
12in. long, 6in. wide by 6in. high, as
brown bakelite, or wooden, finished in walnut.

(Dept.

PW) 34, MONTPELIER RISE,

LONDON, N.W.11. Telephone : MEADWAY 1736,
Money Back Guarontee oLA_!I_Goods

and everything

The chassis is

Complete

and easy-to-follow point-to-point and circuit wiring diagrams supplied.

MODEL |. T.R.F. RECEIVER

This is a 3 valve plus metal rectifier T.R.F.
receiver with a valve line-up as follows :
6 K7 (ITF), 670 (Del) and V6 (Output),
The dial is illuminated and when assem-
bled the receiver presents a very attrac-
tive appearance. Coverage is for the
Medium and Long Wave bands. Operates
on 200/250 volts A.C. Mains.

Plus 2/6 Packing, £5 . 10 o i
E ]

Carriage, Insur.

MODEL 2. SUPERHET RECEIVER
This i3 a powerful midget 4 valve plus
mctal rectifier Superhet Receiver with a
valve line-up as follows : 8K8, 6K7, 6Q7
6V6. The djal is illuminated and coverage
is for the Short Wave bands between 16-50
metres. the Mediuin Wave bands between
190-540 metres. and the I.ong Wave bands
between 1.000-2,000 metres. Operates on
%(}0/250 volts A.C. mains.
u

s 26 Packing, T 4Q G

Carriage, Insur.

T.R.F. RECEIVER We can supply this Receiver ready built at £8 15s. 6d. plus 3/6 p.c.
ALl COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR

NOTE :

We would respectfully suggest to those interested in building this receiver
that they send for OUR Instruction Booklet.

Intending constructors can then judge

for THEMSELVES how comprehensive this Booklet is.

Instruction Booklet and priced Parts List for

either of the above available separately

at 1/-. This money will be refunded if circuit diagram is returned as NEW within 7 days.

When ordering please

state Model No.

MAINS NOISE SUPPRESSOR KIT
Consisting of 2 specially designed chokes
and 3 condensers, Extremely eflective,
cuts out all mains noise. Can be assembled
in existing receiver or separately as
desired. Complete with4/1 1 plus 1/-
circuit diagram P.C.

BATTERY CHARGER KIT
Incorporates metal rectifier. Trans-
former is suitable for A.C. mains 200/250
volts. Charges either 12, 6 or 2 volt accu-
gj\ulator at 1 amp. Complet,elwit,h circuit

agram. Price plus 1/6 post
1 9/1 1 and packing.

'WE CARRY LARGE STOCKS OF COMPONENTS AND WELCOME YOUR

TERMS OF BUSINESS :
small items totalling over

ENQUIRIES.

Cash with order (or C.0.D. Post items only) : all orders for
£2 post free unless otherwise stated,

4-watt AMPLIFIER KIT

This is a 3 valve 3 stage Amplifier for use
with Gramophone, Microphone or Radio.
Valve line-up is as follows : 6SL7. V6.
574. Negative feed-back. Tone control.
Voltage adjustment panel incorporated.
4 watts output. For operation on A.C.
Mains 200/250 volts.

The complete Kit includes every item
down to the last nut and bolt, drilled
and punched chassis. and comprehensive
point-to-point wiring circuit diagram.
Chassis dimens. : 8in. x 5in, X 2}in.

ALL COMPONENTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

PRICE e

£4.5.0 -

Plus  2/6 &,
Pkg.Carr. g
& lns.

The OQutput - .
Transformer supplied .
is for use with a loudspeaker of 3 ohms
impedance and we would suggest that the
output of the completed amplificr justifies
the use of one of the latest W.B. H.F.
Speakers which can be supplied as follows:
8in., 80/6 ;. 9in., 87/- : 1Xn., 73/6. All
plus 2/¢ pkg., carr. ins.
Circuit_Diagram only, arvailable separately
at 1/-. To those who require this Amplitier
. ready-built we can supply it at £5.1.0
plus 3/6 pke., carr,, ins.
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CENTURY HOUSE,

The MULLARD 5 valve 10 watt
High Quality Amplifier Circuit

Mullard have designed a new
high quality 10 watt audio fre-
quency amplifier circuit around
five Mullard valves. It follows
conventional lines and comprises
a high gain input stage (Mullard
EF86), a cathode coupled phase-
splitter (Mullard ECC83) and 2
push-pull output stage employing
two Mullard EL84 pentodes.

Its outstanding advantage is
that it achieves really high quality
reproduction with simple design

and modest cost of components.

Full details of the amplifier and
data for the valves are available
in booklet form price 2/6 from
Radio Dealers.

In case of difficulty write en-
closing remittance direct to Valve
Sales Dept. at the address below.

These are the valves for the Mullard 5
valve 10 wart High Quality Amplifier.

MULLARD EF 86

MULLARD ..ECC83

MULLARD . ELB84(2)

MULLARDGZ30 or EZ80
’

Muard ~

SHAFTESBURY AVENUE,

LONDON, W.C.2
MVM 304A

LEARN THE PRAGTIGAL way .

Specially prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamenta! electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Whether you are a
student for an examination; starting a new hobby;
intent upon a career in industry; or running your own
business — these Practical Courses are intended for
YOU — and may be yours at very moderate cost.

EASY TERMS FROM
15/- A MONTH

All lessons and equipment supplied
immediately and becomes your
own property.

EXPERIMENTAL
OUTFITS :

RADI D basic— A course 1n basic principies,
RADIOQ — Instruction and equipment from which you build ¢« Radio

POST THIS COUPON TODAY

Please send me your FREE book on FPracuical Courses, II
I

| am interested iN.....oiieinieeaiiieerareeiieieneiias

Receiver
To: E.M.I. INSTITUTES. Dept. 32X, 43 G Park - A AT .
Road, Chiswick, London, wﬁ:‘t %% GH I i l TELEVISION — Instruction and equipment for building a Television
1 Receiver.
1 Also for Mechanics Electricity, Chemistry, Photography, Carpeniry,
1 D ¥ nship, € cial Art, Amateur S.W.Radio, Languages.

The only Postal College which is part
of a world-wide Industrial Organisation

.................................................... =4 EM.I. INSTITUTES

DEC.

www americanradiohistorv com


www.americanradiohistory.com

December, 1954

PRACTICAL WIRELESS

709

KNOBS /27 e practia/

—
dia. x §” deep. Engraved 1/6. Plain |/-.
PUTS THE FINISHING TOUCH TO THE }JOB.

Make your choice from this modern range of

TYPE “ A

A 2

engraved control knobs. 16 special gold-filled
inscriptions that will meet your demands. All
knobs are suitable for use with }in. spindles, and
firmly held by grub screw and inset locking nut.
Available in Walnut or Ivory.

YOU CAN OBTAIN THEM NOW FROM

If in any diffcudry please write direct 1o :—

These llustrations are actua! size

TYPE *“B' :—I1}" dia. x §” deep. Engraved 1/2. Plain 10d.

AN ENGRAYING FOR EVERY PURPOSE.
RADIO :  *‘Volume,'” *‘ Vol/On-Off,"”" * Wavechange,”
“*Tuning,” *“S.M.L. Gram,”” " Radio-Gram,” ' Tone,"

* On-Of.""

TELEVISION : ‘" Contrast,” * Brilliance,’” ** Brilliance/
On-Off,”” ** Focus,”" ** Brightness."”’

AMPLIFIER : ' Treble,” ' Bass.”” (Plus any of those

shown above.
TAPE RECORDER : ‘' Record-Play.”

YOUR LOCAL COMPONENT STOCKIST

UNCLES, BLISS & CO. LTD., 139 CHERRY ORCHARD ROAD, E. CROYDON, SURREY.

10"1“’ TEST INSTRUMENTS ON

‘NO INTEREST’ HIRE PURCHASE

We can now offer all Taylor instruments on the
casiest of H.P. terms including the new 3 months’
scheme where all interest is refunded on completion
3 months
Deposit £9. 0. 0
and 3 monthly
payments of £19. 2, 6
Deposit £3.19. 6
and 3 monthly
payments of £8. 8.11
Deposit £3. 6. 0
and 3 monthiy
payments of £7. 0. 3
77A Multirange Meter Deposit £2. 5.
B and 3 monthly
payments of £4.15. 7
Deposit £3.16. 6
and 3 monthly
payments of £8. 6. 4

31A Oscilloscope
171A Valva Voitmeter

88A Multirange Meter

[}

458 Valve Tester

of final payment on due date. Alternatively, you
can choose to spread the payments over 10 months or
15 months. Some rtypical examples are :

10 months P
Deposit £6. 0.10
and 10 monthly
payments of £6. 0. 8

Deposit £2,12.11
and 10 monthly

I5 months
Deposit £6. 0.10
and |5 monthly
payments of £4. 5. 5
Deposit £2.12.11
and 5 monthly

payments of £2.13. 4 payments of £1.17. 9
Deposit £2. 4. 3 Deposit £2. 4. 3
and 10 monthly and 15 monthly

payments of £2. 4. 3 payments of £1.11. 4
Deposit £h.10. | Deposit £1.10. |

and 10 monthly and |5 monthly

payments of £1.10. 2 payments of £1. 1. 4
Deposit £2.12. 2 Deposit £2.§2. 2
and 10 monthly and 15 monthly

payments of £2.12, 4 payments of £1.16. 3

TAYLOR ELECTRICAL INSTRUMENTS LTD. Montrose Avenue, Slough, Bucks.

Telephone : Slough 21381/3.

Cables : Taylins, Slough.

WwWWwWWw.americanradiohistorv.com



www.americanradiohistory.com

710 PRACTICAL WIRELESS December, 1954

5. quality crystal
“microphones

at reasonable prices

A crysialhand or desk omni- -
direciional microphone for WWWW

the high quality public i//////’///////////

address and tape recording -

field, incorporating a MIC 33

specially d:signed acoustic 7

filter giving a responsc tlat

from 30 to 7,000 ¢fs.

/ RET.4IL PRICL. £2 -¥0-~od.

‘ZWWM;‘%

WWW
Wmmmww/

For

tape

and

disc
recording,

P.A.

and ,
amateur
radio. |

Wy 7
A

A handsome omni - directional
instrument of high sensitivity
and a substantially tiat response
from 30 to 7,000 cfs.  Altern-
ative models, with or without
switch, are available with suit-
able adaptors for floor or table
stands or for hand use.

RE! -11L. PRICE: £3-3-od.
without switch or £3-8-0 with
switch.

A general purpose hand microphone of
robust construction with substantially
flat responsc from so to 5,000 cfs.
Suitable for recording apparatus.
Public Address equipment etc.
RETAIL PRICE f1-5-od.

ACOS  devices wre profecied by patents,
patent applications and rigistered designs in

o o o a] w aJ,s w ell ak ead Great Brituin and abroud.

COSMOCORD LIMITED - ENFIELD - MIDDLESEX

G
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EDITOR : F.J. CAMM

VERY MONT
VOL. XXX, No. 578, DECEMBER, 1954

COMMENTS OF THE MONTH

The New ¢

HIS issue contains preliminary details of the
New Fury Four, exhibited for the first
time at this year's Radio Show. It attracted

a great deal of interest, especially among those
who built the original Fury Four in the early
30°s. It will, no doubt, be built in large numbers
and we propose, as with the original receiver, to
produce alternative versions of it. Full-sized
blueprints will be available in due course.

A COMPREHENSIVE VALVE TESTER

N response to requests
reccived over the past
two years we this month
commence publication of
constructional details of a
comprehensive valve tester. 3
This instrument although {1
it may be built by amateurs I
is a professional job, and it &'t
will accurately test all of r{g
the functions of the valve ;
such as emission, mutual @,
conductance, etc., measure-
ments which are necessary,
not only in connection with service work, but
in checking up after a receiver has been built.

LICENCE EVASION -
T is often suggested that to prevent wireless

licence evasion, people should obtain their
licence through the retailer, or at least show him
a licence as a preliminary to purchase. This
could apply to both sound and TV licences.
The Post Office has carefully examined this
suggestion, but in making regulations they can
only use the powers at present vested in . them
under the Wireless Telegraphy Act, which makes
it an offence to install or use wireless apparatus
without a licence. It does not make it an offence
to buy or own apparatus without a licence. The
Post Office there has no right whatever to demand
that a person shall have a licence before he buys a
set, unless he actually installs or uses a set which
he has bought. Anyone can buy a motor car, but
he may not use it without a Road Fund Licence,
and he cannot obtain that without a certificate
of insurance and a driving licence.

If the law were to be altered so that the P.O.
could compel a person to have a licence before
he could purchase a set, there still remains the

..
Ll'l'.l

{@m&:" AT A BB
The Evitor and Staff &
FJoin in Wishing
Cvery Reader a
Yery Happy Xmas :
S e r—u‘-f;’:—--’;:—*\fitawl

22nd YEAR
OF ISSUE

BY THE EDITOR

Fury Four 7

fact that one licence covers more than onc
person, and it would be wrong for each man,
woman and child in a family to be compelled
to possess a personal licence of his own. If that
were not done, a great number of people would
still be entitled to listen to the wireless and
watch TV without having a licence in their own
name. If those people were made to show a
licence before they bought a set, they would be
forced to show somebody else’s and this would
mean that radio dealers would be given quite

intolerable powers  of
inquiry into people’s pri-
vate affairs. The public
at present are complain-

ing of the incursions which
are continually made into
the liberty of the subject.

Wireless dealers present
another problem. The
P.O. has no power what-
ever to make wireless
dealers sell licences or
inspect licences. Whilst
many of them would co-
operate, many would not.” Controversial legis-
lation would be necessary to bring wireless
dealers into the scheme which would need another
bagl of inspectors to keep the dealers up to
scratch. The P.O. has reached the opinion that
there seems to be no means of providing by
legislation for a direct tie-up. It would impose
a great burden on the vast majority of the listen-
ing and viewing public in order to bring a
comparatively few people to book. No doubt
the detector cars are helping to eliminate the
problem.

CAUSES OF ELECTRICAL ACCIDENTS
HE Annual Report of the Factory Depart-
ment of the Ministry of Labouron Electrical
Accidents and their Causes points out that port-
able electrical apparatus at mains voltage has
again been responsible for a high proportion of
fatal and serious electrical accidents. The socket
outlet, the plug, the flexible cable, the connections
and terminal arrangements within the portable
apparatus and, last but not least, the carth con-
tinuity system and the earthing arrangement in the
fixed installation to which the portable appliance
is connected, each takes its toll.—F. }. C.

B e Y
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flound /heless
B.IL.R.E. sound system works in his cinemas.

THE following meetings of the
above institution will be held
during November :

Scottish Section.—Thursday,
November 1lth, 7 p.m., at the
Department of Natural Philosophy,
The University, Edinburgh. ** Nu-
clear Fission and Nuclear Fusion
—Prof. N. Feather, F.R.S.

North-western Section.—Tuesday,
November 30th, 7 p.m., at Rey-
nolds Hall, Collegc of Technology,
Sackville Street, Manchester. ** El-
ectronics and the Wind Tunnel ”
—G. J. Scoles, B.Sc.(Eng.), (Asso-
ciate Member).

By “QUESTOR"”

5 Mc/s ’—G. F. Lawrence.

to

London  Section.—Wednesday,
November 24th, 6.30 p.m., at the
London School of Hygiene and
Tropical Medicine, Keppel Street,
Gower Street, London, W.C.1.
** The Development and Design of
Direct-coupled Oscilloscopes  for
Industry and Research ”—M. L
Goddard.

Calls in 1957
ORK has com-

Transatlantic

menced on a
new cable which will
link this country
with America, sup-
plementing radio
telephonic com-
munication and en-
abling telephone
subscribers in
Britain and the
U.S.A. to talk to
cach other as
easily as on a local
call.

The cable is ex-
pected to be ready
for use by the end
of 1957.

Radio Hire
MANY of Brit-
ain’s radio sets
are earning dollars
and other hard cur-

rencies without
leaving the British
Isles. The 500-

vehicle London car-

Miss Tessa Fenton, B.Sc., adjusts the amplifiers on
the stereophonic sound system, which has been
installed at a Kennington cinema.

North-eastern Section.—Wednes-
day, November 10th, 6 p.m., at
Neville Hall, Westgate Road,
Newcastle-upon-Tyne.
* Stereophonic  Sound "—
R. A. Bull, B.Sc.(Eng.).

South Wales Section.—
Wednesday, November 17th,
6.30 p.m., at Cardiff College
of Technology, Cathays
Park, Cardiff. ** The Tech-
niques of Power
Measurements
from D.C.

hire specialists,
Victor Britain, Ltd.,
are hiring out Pye
attache-case battery
portables at a charge of five shillings
a day.

The demonstration caused by
hiring often results in the sale of a
radio or car by British or overseas
stores and motor agents.

Stereophonic Sound Adviser
MISS TESSA FENTON, B.Sc.,
aged 21, of Claygate, Surrey,
has been appointed by Mr. S. L.
Bernstein, chairman of Granada
Theatres, Ltd., to explain to his
patrons how the new stereophonic

www americanradiohistorv com

The new sound device employs
four magnetic sound tracks and
24 loud-speakers which enable the
sound in a film to be heard from
the part of the wide screen where
the action is taking place. Miss
Fenton can also answer questions
put to her by interested cinema
patrons on the new development.
Overseas Airlines Order British
Radio
FURTHER evidence that British
radio equipment is highly
respected throughout the world is
reflected in current orders received
by Marconi’'s Wireless Telegraph
Co., Ltd.’s Aeronautical Division,
They include orders from the
U.S.A., India, South Africa and
France. More than 40 airlines and
over 20 Air Forces now use Mar-
coni acronautical equipment.

Broadcast Receiving Licences
THE following statement shows
the approximate number of
broadcast receiving licences issued
during the year ended August,
1954. The grand total of sound and
television licences was 13,421,629.

Region Number
London Postal 1,538,506
Home Counties 1,419,560
Midland .. 1,218,108
North Eastern ... 1,604,442
North-western... 1,239,025
South-western 992,623
Wales and Border

Counties 620,848
Total England and

Wales ... 8,633,112
Scotland 1,035,209
Northern Ireland 219,610
Grand Total 9,887,931

New Branch Office
THE Telegraph  Construction
and Maintenance Co., Ltd.,
Telcon Works, Greenwich, an-
nounce the opening of a new
branch office and depot at 2, St.
Nicholas Buildings, Newcastle-on-
Tyne, 1, under the management of
Mr. R. Fenwick. Stocks are
carried of P.V.C. wiring cables and
flexibles, radio frequency and
broadcast relay types of cables.
The branch also handles enquiries
for other Telcon products, in-
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cluding  paper-insulated  mains
cables, having copper or alu-
minium conductors and with either
lead or aluminium sheathing, and
products of Telcon's Plastics
Division.
Mr. L. A. Sawtell
EONARD A. SAWTELL re-
cently celebrated his twenty-
fifth anniversary with Mullard Ltd.,

Radic Engineers has announced
the recipients of Institution Pre-
miums for papers published during
1953.

The premier award, The Clerk
Maxwell Premium, was presented
to three joint authors : W, Saraga,
Dr. Phil., D. T. Hadley and F.
Moss, B.Sc. for their paper “ An
Aerial Analogue Computer,”

general meeting of,
the Institution in
London on Octo-

ber 27.

Derby Show Success
THE Derby Radio Show,

N

organised by the Derby
Centre of Radio and Televi- ‘%'I.

sion Retailers, again proved 23;3}

after more than 30 years in the
radio industry.

Mr. S. S. Eriks, managing
director of Mullard Ltd., presented
Mr. Sawtell with a gold watch
and a cheque on behalf of the
board of directors and, with
other Mullard directors and execu-
tives, entertained Mr. and Mrs.
Sawtell to lunch. Mr. Sawtell is a
Companion of the British Institu-
tion of Radio Engineers and a
committee member of the Radio
Industries Club.

“Ted Ray Time
THE new Ted Ray show, which
began in the Home Service
on October 25, introduces some
new names in sound variety as well
as more established favourites.
Harold Berens and the multi-
voiced Kenneth Connor need no
introduction to listeners, but for
Audrey Jeans and Don Peters, who
have made an impression in other
fields of entertainment, it is the
first major sound series.
Each week, Ted Ray will have a
star guest. Production, as in the

last serics, is by George N
AASSEH PSS AN SRS N us g

Mr. L. A. Sawtell shows some of his colleagues the gold wuich presented
to him by Mullard, Limited.

published in the journal for April, a great attraction and attendances
1953. The awards were presented were higher than last year.

by the president at the annual Traders with stands at the show
reported good business
and it is estimated that
orders taken were three

o

Inns.

Increased Sales in West

AT the official “* switch

ing-on” of a new
major electricity supply
point at Woodcote, near
Axminster, recently, Mr.
S. F. Steward, chairman
of the South Western
Electricity Board, said
* After years of austerity
and restrictions, there is
an unprecedented boom
in the sales of electricity
and labour-savingelectric
appliances in the West
Country.”

So far this year, he
stated, sales were over 20
per cent. higher than the
record set up last year
and there appeared to be
no letting up in the
demand.

Premium Awards

THE Council of the
British Institution of

() 'N&m

<

N

DS 2

A «PRACTICAL™ Solution to the &

Gift Problem!

Have you thought of giving Gift Subscriptions
for one of the famous ** Practical ” Magazines
edited by F. J. Camm? They make ideal
Christmas presents—and most of your friends
are sure to be delighted to receive one of them.
Write to-day to the Subscription Manager
(G.2), *“PRACTICAL MAGAZINES,”
Tower House, Southampton Street, Strand.
London, W.C.2, enclosing the names and
addresses of your friends, the titles of the
magazines you wish to send them, and re-
mittance to cover. An attractive greetings
card wilt be sent off, in your name, to announce
each gift in good time for Christmas.

A year’s subscription to PRACTICAL MECHANICS
and PRACTICAL MOTORIST & MoTOR Cycuist
costs I4s., including postage to any part of the
world, to PRACTICAL TELFVISION and PRACTICAL
WireLEss [3s, 6d. (Canada 13s.)), and to
PrACTICAL ENGINEERING £1 125, 6d. (Canada
£1 10s. 4d.).

WWW.americanradiohistorv.com

T
b

G TN TR IS T e

s":/]/
%

3o

4

7

AT

b

ioge

A e

L aPTITET

%

or four times as large as
they would have been in
the normal course of
trade in the shops.

Radio Journalism

WHEN the recent

newspaper strike
began, BBC officials im-
mediately drew up plans
whereby leader writers
for the different national
dailies would be given
the opportunity to broad-
cast their com-
ments over the
air, presenting
listeners with
the political
opinions that
would have
been published
normally in the
news-
papers.
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providing a very useful portable instrument.

For simplicity A.C. volts are used for the
main supplies, and on all tests the meter indicates
the average of the current pulses resulting from the
self-rectification of the valve under test.

The tester is in two sections, closing together for
portability. Circuit connections are made to the
valve being tested on the pin-connection panel.
This panel, the valve bases, and neon shorts test
circuit are fitted in the lid section, connections being
made to the other section by an 8-way cord and octal
plugs and sockets. Anode and screen supplies from
0 to 250 volts A.C. are in steps of 50 velts, and are
supplied from a common winding on the mains
transformer. The grid supply is obtained from a
15-volt winding which, after rectification, gives a
voltage drop across VR2 of approximately 12 volts ;
this potentiometcr is calibrated in one volt steps for
the grid supply. Adjustment of VRI is made so

r I THE tester has been designed for simple operation,

g il T T
: : ) ' :
g f i 1 1
---ﬁ'-------‘.------f------w'-------;-—--
b A
""" b iith) Sl Ui
h i H '
3; e
_____ oo/ Mecoosodbocosans ___..,:,..,_
) ' la
2 H (Peak)
R P
(RMS)

$0 /35 80~

S
--5l-----
«

Fig. 3.—The chart for firting to the “scope

A COMPREHENSIVE TEST UNIT WHICH

MAY BE USED ALONE OR IN

CONJUNCTION WITH AN OSCILLOSCOPE
By R. Wilkinson

that when ‘* mutual conductance” switch S7 is
pressed, a grid *"shift > of one volt occurs, and an
indication related to the mutual conductance of the
valve is obtained by the change in anode current.
The filament supply is obtained from a 12-way switch
S4, giving a choice of 2 to 50 volts, which covers the
most common valycs in this range. The meter
circuit is associated with a range switch S3, giving a
choice of milliamps, volts and ohms ranges as follows :
milliamps : 1.5, 3, 6, 9, 15 and 30; volts: 150,
300 and 600 ; ohms: O to 50 k&2, with two spare
positions. Anode, screen, grid and cathode circuits
are switched according to the test selected by switch
S6 before being connected through to the linking
sockets.

Uses

In position 1 of S6, the meter is connected for use
as a simple multimeter, and test leads for external
use are connected to the appropriate sockets.
Position 2, diode test; position 3, rectifier test;

Y

COMPONENT LIST

M. Meter. 1.5 mA F.S.D.
T.1. Mains transformer (see text).
F.1. 1 amp. fuse.
L.1. Post Office type [ampholder.
_ pilot bulb. 12 volt.
M.R.1. Bridge rectifier (see text).
N.1. Neon, type ** G >’ Osram.
Switches :—

S1-S2. Single pole 6-way.

S3. D.P.D.T. 250 volt, 1 amp.

S4-S5. Single-pole 12 way.

$6. 7 pole S5-way.

S7-8-9. Plunger key switches—spring return.
Condensers :—

C1. 251F. 25 volt working. Wire ended.

C2. 1xF. Mansbridge type.

C3. .001yF. Moulded mica.
Resistors :—

R

Weidge type

. 1 megohm. R9. 950 ohm.
R2. 15K, 1 R10. 10 ohm.} Stoppers.
R3. 200 ohm. ; 1 watt. R11. 100 ohm.
R4 7K. § RIZ2. 10K 2
R5. 140 ohm. R13. 5.7 M2,
R6. 350 ohm. 1 watt Ri4.2 M2,

(approx.) - R15. 400 K 2. (1 watt)

R7. 50 ohm. R16. 200 K @.

RS. 1 M. R17. 100 K 2

(All } watt, except where stated.)
Potentiometers :—

VR1. 200 ohm. wirewound.

VR2. 2,000 ohm. wirewound.

VR3. 100 ohm. wirewound.
Miscellaneous : —

Plugs and sockets, 2 terminals, neon holder,
2 octal plugs and sockets, miscellaneous valve
sockets as required. Hinges, clips and handle.

P
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position 4, cathode leakage test (for indirectly-heated
valves only); position 5, valve tests (other than
diodes and rectifiers) in which tests are applied for
*“gas” and *“ mutual conductance ” Facilities
are included: for the connection of an oscilloscope,
for further and more exacting tests. On all tests,
filament volts are set and connections made on the
pin-connecting panel, as required for the valve under
test. For double and triple valves, each section is
tested separately ; the unused sections being connected
to the cathode circuit. Anode, screen and grid volt
settings are only“equired in the ** valve test ” position
of S6.

Test details are as follows :—

Diodes : The meter, connected in the cathode
circuit of the valve, has a full scalc detlection of
1.5 mA. The diode rectified current for an applied
50 volts A.C. is limited to 1 mA. for good valves by
load resistors R2 and R4.

Rectifiers © The meter is again in the cathode
circuit, but shunt R6 is across meter and R4 in
series, giving a full-scale deflection of approximately
30 mA. Valve emission is limited to approximately
25 mA. by the values of R3, 4 and 6 for a good valve.
On rectifier tests, one side of the filament is connected
to the cathode so that direct and indirectly-heated
valves may be tested without extra switching.

Cathode leakage : anode, screen and grid circuits
are strapped together in this switch position. A
50-volt A.C. supply is connected via the meter in
series with R5'to one side of the filament of the
valve under test ; the other side of the supply goes

to the anode.
C3 is connected
between the fila-
ment connection
and the cathode
and completes
the circuit. The
valve  rectified
current 1> Himited
by the high im-
pedance of C3,
and limited to
approximately
1.35 mA. by R2
and RS when

C3 is short-
circuited.  Any
leakage across
C3 is indicated
on the meter,

and can be cali-
brated by sub-
stituting various
values of resist-
ance across C3,
and marking the

I % SHORTS®
! |

R13

Bid

=~y

l "SCOPE”

R?
50 “PRES,
SS9 scope

S0 - r

AAAA

02% %m R4S
’ 5/
S6a

h

r ! A -]
! st s2
250

230

= SHUNTS

scale accord- |
ingly. Use any -
good amplifier S
valve to supply 10 OTHER 81N :
the rectified Fig. 2.—Wiring to the valveholders,
current.
i A
ARAAA, 4
IO ' R
—
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7
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Fig. V.—Theoretical circuit of the main part of the tester.
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Valve Tests : All settings are made so that the
valve has the correct voltages applied to all electrodes.
The meter is connected in the anode circuit and
range switch S5 is operative, allowing the milliamps
range to be set to cover the anode current for the
type of valve being tested.

When switching on, the anode current rises and
the meter indicates the average current flowing.
Usual tests for softness are included, * gas ™ switch
S8 being pressed to insert a 1 M{2 resistance in the
grid circuit. Indication of a soft valve is given by
excessive rise in anode current on this test.  On

Using a ’Scope

With an oscilloscope connected, the shape of the
anode current pulses can be observed, and with the
use of a graduated scale, accurate measurements can
be made of the anode current and mutual conduct-
ance. With a timebase of 100 c.p.s. the pulse shape
is shown the full width of the timebase sweep, whilst
the non-conducting half cycle provides a base-line
trace. Fig. 3 shows the scale for fitting to the
oscilloscope screen, the anode current for the applied
R.M.S. voltages being measured vertically on the
45 and 135 deg. lines. This application is also useful

pressing ‘* mut.-con.” switch S7, ____
the resulting drop in anode current  #

is related to the mutual conductance
of the valve for the applied volts,
giving a useful indication of the
* goodness ”’ of the valve.

Working Voltages

For gencral tests of valves other
than diodes and rectifiers, it must
be borne in mind that the meter
reading is only the average of the
anode current pulses, and a reading
should be obtained in the region
of half the normal current that
would be expected for D.C. work- |
ing applied volts to the electrodes. [
When determining the electrode

v'S SEURp.

/I 2 3 4 5 6 7 8 9 TCo
POOOOOO00O
1000000000
10000000000
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voltages 10 be applied to compile
data, attempts should be made to
obtain readings of anode current
such that the meter reads 2/3 full-
scale deflection for a good valve.

P
82

The * good,” ‘" query,” ‘‘bad”
section of the scale is then opera-
tive. The limits of the " query ”
range representing drops in anode
current of approximately 10 to 35
per cent. This can be arranged by
choosing normal working anode
and screen volts, and reducing the
grid volts until a convenient reading
is obtained. Lower anode and
screen volts can be used if the grid
volts have to be reduced too low
below the normal working value
to get this reading. 1t is advisable
1o test power valves at anode and
screen settings of about 100 volts
in order to keep the anode current
low enough for thc meter ranges
provided.

The values of average anode
current and * mut.—con.” are
tabulated on a data chart, which
includes pin-connections and volt-
age settings for the valve types.
These are used as a standard of
comparison for future valve tests.
(Good valves are necessary when
compiling data.) The * scope”
sockets are connected across a

~
o

I S

..--____-.-_--_-:J:j_-ﬁ_.__

VALVE DATA

T

resistance R7 in the anode circuit
which is brought into circuit when
the ** scope > switch S9is pressed,
on any valve test position.

i
’ ¥
——

Fig. 4.—Details of the panel layout.

I
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I

3
See the illustration on page T14.
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as an indication of any noise generated in the valve.
Directly-heated valves must have one side of the
filament connected to the cathode circuit on the pin-
connecting panel, as no provision is made for this

connection on S6, except for rectifiers.  Testing of
suspect valves must be proceeded by a * shorts™
test. Leads are connected to the ‘" shorts ™ terminals

and a search made for electrode shorts on the valve
base. This neon circuit is arranged so that a low
test voltage is applied and there is no danger of false
indicated shorts due to fine wire grids being pulled
together.

Any leakage across the test leads results in the few
extra volts required being supplied to strike the neon.

Constructional Details

The main jtems required are : 1, Meter. 2, Mains
Transformer. 3, Pin-connecting Panel. 4, Rectifier.
5, Switches.

t. Meter. The choice was an ex-Government

Western Electrical thermometer marked ** air tempera-
ture indicator—model 606.”” This meter encloses a
basic | mA movement and it is not difficult to fit a
new scale, longer pointer, and to zero the pointer to
the left-hand end of the scale.  The new poinler isa
sliver cut from the edge of 18 s.w.g. “hard ™ alu-
minium, beaten out and polished with emery paper
until a thin section is obtained. The pointer is then
cut to shape, and should be 2%in. long, and 1/16in.
wide, tapering towards the tip. spade-shaped at the

COPOJ
——

[

R3
[Cr2—]
1]

O | mpr

(¢]

(¢]

5 v —

Batter) (/%‘D

Voltage Adjustment

Fig. 6.—General view of the layout of main components.

Fig. 5.—Details of the dial mounting.

other end, which is formed to a tube to slide
over the pointer stub. A 90 deg. twist is
inserted in the pointer in. from the tube
formed. This forms the pointer into a knife
edge over the scales. Check the balance
before fixing the pointer. The scale can be
made in any of several ways, which have
been fully covered in previous PRACTICAL
WIRELESs articles, after marking it should
be fitted to the movement.

Hair springs at each end of the movement
balance one another in the zero position,
and in shifting the zero to the left-hand end
of the scale, both spring anchors must bc
moved through the same distance in the
same direction. Thisensures that the torque
required to move the pointer off zero
remains the same for the new position.
Check the balance by tilting the movement
from the horizontal to the vertical position,
changes in position of the peointer indicating
off balance.

Pieces of fuse wire can be wrapped round
the balance arms until balance isachicved.
Almost certainly after modification, the
meter will require more than | mA for
full-scale deflection, and it will be necessary
to shunt the meter with a suitablc resistance
to give a full-scale detlection of 1.5 mA, this
value being the basis on which the scale is
designed. The dial is made of hardwood
and a Perspex window is fitted, to the
dimensions shown, to which movement
and scale are fixed.

(Tv be continued)
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DETAILS OF A USEFUL TYPE OF AID

FOR THE EXPERIMENTER OR SERVICEMAN

T often happens that a certain component (or
combination of components) in a receiver or
other piece of equipment being constructed or

serviced needs checking to ascertain if it is in good
order. Also, and especially in experimental hook-ups,
various components may be critical as to value,
<o that trial and error procedure is adopted until the
best all-round practical values have been found. The
components concerned are, of course, largely resistors
and capacitors.

The experimenter also finds that certain resistance/
capacitance combinations can be critical. A combined
substitution box, enabling selection of both compara-
tive resistance and capacitance values, is invaluable

100pF
.__“.__‘
Plug
00/ pF £
¥ PF

+

OIEF| tpF | cpFt 8pF Test
R probes

Fig. 1.—The simplest form of capacitor substitution
panel.

in such circumstances and can greatly speed up the

preliminary tests—a flick of a’switch or the insertion

of a plug into a socket is much quicker than tedious

soldering and unsoldering of the affected com-
ponent(s). :

Although these notes are written primarily for the

guidance of newcomers, the experienced constructor

who has never used a substitution box may tind them

food for thought.  Such a simple unit can be

of great advantage on the test bench. True,

they .are about as simple as any piece of

equipment can be, yet once built up and put

into use they will become one of the

* indispensables.” Their very simplicity is

deceptive and disguises their true usefulness.

The most flexible and easy-to-handle

‘\t‘arrangemems naturally obtained by building

up the selection box around a
%multi-con}act rotary switch, but
a very simple idea is shown iIn

3

By W. N. Sievens (G3AKA)

Fig. 1. This is, in fact, a capacitor substitution
circuit using a British seven-pin valveholder as
the * selection panel,” with a different value
capacitor wired from each pin to a common
return line. One test probe is connected to this
common return point and the other to a second
terminal—the latter also being connected to a short
length of flex terminating in a banana plug which is
used as the selection plug. To select any of the
values provided, the banana plug is inserted into the
appropriate valveholder socket. Note that if a
metal box is used to house the circuit, the positive test
prod terminal must be insulated from the chassis.
1t is advisable to use the type of valveholder suggested
in view of the larger diameter socket holes—octal
valve pins are much smaller and some difficulty may
bg experienced in obtaining suitable plugs to fit the
socket holes.

The values shown are merely suggestions ; any
other combination could be used to suit individual
preference.  Resistors could also be used if required
or a combination type, using two valveholders—one
for resistors and one for capacitors—could be easily
constructed.

Switching .

A quick-selection substitution box can be built up
round a multi-way switch, the only difference being
that the switch replaces the plug and socket arrange-
ment (Fig. 2). Two advantages are that sclection is
easier and quicker and that a greater variety of values
are possible in a given space. Assuming the use of a
twelve-way rotary switch, the values given in the
diagram are probably the most useful for general

11l

005 uF
'" Wik
) OSulF
A s
+—

Ofuf

St —
\‘__—_.
| Il o uF . 0\ se

] F_"| Suf
) l IuF

-+
-L I Frobes
——
——
il o

Fig. 2.— A switched version of a capacitor selector.
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purposes. The number can be reduced or increased,
or the values changed, according to individual taste
and requirements.

A similar arrangement for resistors can be used,
but here it will be found that for maximum versatility
and usefulness a greater range of selection values will
be needed. In this case two separate switching units
can be used—one for high values, one for low values.
The circuit of Fig. 3 shows how this can be arranged ;
suitable values are given. This arrangement has the

A variation on the theme is the
decade box which, as the name
implies, provides a selection of
values (of resistance usually) in steps of 10
ohms. For this it is usual to use three rotary
switches and a collection of resistors as shown
in Fig. 4. Although generally used for
calibrating test equipment and other pre- "{
cision purposes, it can be used much in the
same way as the substitution boxes already

described. If accuracy is the

aim, the SI can comprise the
2500 2:2Mal  *“tens ” (that is, eaﬁh E‘esizlor ('us 12
| ohms), S2 the undreds (eac
/30a1/00a 150a i e IMn resistor 100 “ohms), and S3 the
thousands. Thus, by suitable ad-
A justment of the three switches any
value from 10 to 11,100 ohms (to
the nearest 10 ohms) can be selected.
zzm 470kn| Although commercial precision re-
. S—WW—} istors with a tolerance of =+ 0.0!
33,“1 N 330ka| Per cent. can be used, this is an
Ay r b expensive way of doing things, and
a7 2204  MOSt rqaders would make up their
b— } own resistors using Eureka wire and
15k 22k _Um 47kn V100ka observing the usual precautions.
against inductive effects and so

forth.

CD@ For more general application, as
Fig. 3.—Low and high values are selccted in this arrangement. with ordinary substitution boxes,

added advantage that by using separate units in
conjunction with each other intermediate values can
be obtained. Using a shorting link, terminals 1 and
4 are joined together and terminals 2 and 3 become
the test connections. By so doing it is possible to
place any two resistors (providing they are in separate
boxes) in series, thus obtain-
ing extra values not initially
provided for,

The resistance substitution
box is amenable to a number
of variations, despite its sim-
plicity. For instance, if the
unit is to be used for the

100 egch

AMA et AA A

standard resistors can be used.
One suggestion is that one bank can be used for 100's,
one for 1,000's and the third for 10,000’s. This would
give a range of values from 100 to 111,000 ohms (to
the nearest 100 ohms). A fourth switch could be
added to increase the overall range of the unit to
beyond a megohm. Naote that although 10 resistors

100 each

1,000n each

calibration of test equipment,
precision resistors could be
used. For general-purpose test-
ing, however, -+ 10 per cent.
tolerance components are suit-
able. Generally speaking, one-
watt resistors should be used up
to values of around 100,000
ohms, thereafter  half-watt
ratings (or quarter-watt for the
megohm values) are usually safe.

AR

Y
VWY

Combined Components

For a really * self-sufficient™ test box, both
capacitance and resistance units can be mcorporated
in one box. It is not intended to discuss the actual
housing arrangements since readers will have their
own ideas on the subject. One suggestion, however,
is to use a small inverted metal chassis with a wooden
or ebonite control panel. The switches can be fitted
with a simple indicating * dial ” marked with the
appropriate values. A carrying handle made from
webbing or a simple strap will add a nice touch to
the finished JOb if the unit assumes more than vest-
pocket proportions.

AAA

MM

M

Probes

=

Fig. 4.—A decade selector box.
are used in each section, 11 contacts are required —
thus a 12-way switch is generally necessary.

P.O. Board

Another way of laying on specific values of
resistance is the Post Office resistance board.
This has the virtue that only a small number
of resistors are needed and in the example
shown in Fig. 5 that number is only four.
The resistors are mounted on a flat board
with the five terminal points provided in
addition to a jumper or shorting link. The
whole thing is done on the plug-
and-socket principle.

To use the board one refers to
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a table which depends on the basic
resistance values fitted. To take an
example from the table shown
below: a resistance of 600 ohms is
nceded. Simply take the test connections
/A to terminals 2 and 4. Again, if a value
?ﬁ' of 250 ohms is wanted, the nearest on the

list is 242 ohms, and to obtain this one test

. prod is connected (or plugged into) terminal

\ 2 and the other to terminals 3 and 4 (these
tr( two having been joined together). In all
cases, one test lead is taken to the first
terminal given ; the second test lead is taken to

4
Fig. 5.—The
arrangeinent used
in the P.O. box.

100n |200n |500n |tkn

Test Test Test
Ohms probes to Ohms probes to Ohms probes to
55 1 2345 242 2 34 591 4 25
58 1 234 266 2 35 600 2 4
62 1 235 277 3 245 666 4 35
6 1 23 283 3 24 700 3 4
;; } 235 291 3 25 1000 2 5
o1 1 25 300 3 2 1058 5 234
100 12 333 1 45 1066 5 23
125 1 345 433 2 45 1083 5 24
142 1 34 500 1 4 1100 2 5
166 1 35 533 3 45 1142 5 34
200 1°3 562 4 235 1200 5 3
225 2 345 566 4 23 1500 5 4

a more representative selection from which to choose.
A few simple calculations will enable all manner of
variations to this scheme to be worked out. A reference
chart (similar to that shown with Fig. 5), could be
pasted on the actual board for quick reference. ’

Combined Panel

Going back to substitution boxes, a brief description
of a combined resistance/capacitance panel made up
by the writer years ago may be of interest. The circuit
is given in Fig. 6 and it is so simple that it is a good
proposition for beginners. There are 15 resistors and
15 capacitors arranged in much the same way
as previously described but with a few extra ;* spare”
terminals. These are very handy because they can be
used to provide any arrangement of parallel capaci-
tance, parallel resistance, or a combined parallel R/C
combinations. Also, of course, it will be obvious than
any series R/C combination can be used.

This type of substitution box or panel proves that
although switched units are probably more convenient
in use they have certain limitations. For instance,
to select any one capacitor (or resistor), the test
probes are connected to the *common” socket
and to the appropriate socket of the required value.
Combined parallel sets of capacitors can be obtained
simply by plugging in shorting jumpers where
required (i.e., to get 175 pF, join up the 100, 50 and
25 pF outputs). Again, any series pair can be
obtained by inserting the test prods into the free ends
of the required pair. The fact that series or parallel
resistance/capacitance combinations can be obtained
on tap will be of great help to those experimenting
with filters and similar work.

A very useful test box can be built up in the form

LI L L L L

-~

eSpF  |Sorc (100, 250 |500 0or Y005 owr |GspF |owF O5pF | Spf Y uF F 8uF
@ o L
oM
L8

I 1 I LI I

CAR
M

Spare terminals

O---=O=-=- Q=0

Sknr IOk T\2Ska |50k THOOKN|250kn 1500ka |/ M |SM

25n %50{1 100.0 J2500 }500n Y k2
A 4 4 -

Fig. 6.—Capacitors and resistors are available in this box.

the combined shorted terminals in the second group of
figures—assuming that more than one figure is listed.
In other words, the four basic resistors are used in a
variety of series and parallel connections. With
four resistors, 37 different values can be obtained.
Although this system gives a fairly wide range of
values to choose from, the overall limits are
somewhat small as will be seen from the chart.
To overcome this, the answer is to have a series
of such boards. Using a simple example, resis-
tance values of 10 times those already shown
(and using the same connections) are obtained
by using basic resistances of 10 times the value
(i.e., 1,000, 2,000, 5,000 and 10,000 ohms).
The range can, by this method, be extended in
either direction. Perhaps a better
scheme would be to use resistors
of greater difference so as to obtain

shown in Fig. 7. The basic unit, based on a multi-
contact switch, consists of the usual standard resistors
and capacitors but has additional provision for two
volume (or tone) controls, since it is often desirable to
be able to check a suspected variable resistor in a
faulty receiver ; this enables it to be done without the
need to wire in a new control. The various switch
positions may, of course, accommodate any com-
ponent the user considers would be of help. For
instance, if a small neon lamp is included this will
enable a quick check to be made on ** live chassis
receivers that the mains are connected in the safe
position. An output transformer could be fitted—
this could drive a bench speaker. A choke is another
possibility.

With the single switch the unit is quite useful but,
it can be greatly improved by the addition of another
switch assembly. In the single switch version any
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. volume controls fitted must have a third separate

contact socket., But with the addition of another
switch, the third contacts of the potentiometers can
be connected to contacts on the second switch—the

idea being shown basically in Fig. 7. The main’

advantage, however, is that by using two switch
units (not ganged, of course), two separate com-
ponents may be inserted into’ two separate’ circuits,
simultaneously, thus greatly increasing the flexibility
of the box. In use, test leads are plugged into the
output sockets of the substitution box "and placed
into the required circuit by their free ends terminating
in crocodile clips. Naturally, the purpose of each

switch position should be clearly
marked on the panel of the box.

In these few brief notes, various
types of substitution boxes have been dis-

cussed. No two people have the same ideas,f:

on what they consider necessary inclusios \
in such aids, the final selection of values
and scope of the unit being largely
dependent on the type of work normally
carried out. However, with the suggestions /
given, the make-up of a substitution box A
to suit individual tastes should present no b
difficulties.

_i = 8}.//-' orr * ? » *
7
X Neon . o . .
1 0% ~— "
-//uF
° °
1 "'0////" S ~ Y
N
i i F
100pF [ ] 14
~ R T
Ve :‘E :5 :% e apn
27k i = E o=
= [ i
= L
27k 47 = —
| 7 apE o
! 2 + - #

Fig. 7.—A useful pasic test unit, and a suggested modification,

RS.GB. Exhibition

THE Eighth Annual Amateur Radio Exhibition,

organised by the Radio Society of Great Britain,
will be held as in former years at the Royal Hotel,
Woburn Place, London, W.C.1, from Wednesday,
November 24th, to Saturday, November 27th, both
dates inclusive. The exhibition will be opened at
12 noon on the 24th by Mr. H. Faulkner, C.M.G.,
B.Sc.(Eng.), M.LLE.E., F.I.LR.E., director of Tele-
communcations, Engineering and Manufacturing
Association.  Mr. Faulkner was, until recently,
deputy engineer-in-chief of the G.P.O.

As in past years, the exhibition will be supported
by companies who specialise in the provision of
valves, components, metal work and publications
for the radio amateur. In addition, the Services will
be represented.

Members of the R.S.G.B. will exhibit a wide range
of home-constructed equipment of modern design,
including miniaturised, portable and mobile trans.
mitter-receivers for use in connection with the
Radio Amateur Emergency Network. Amateur
television will be represented by the actual equipment
used by Messrs. W. R. and J. Royle, G2WJ, for their
historic 70 cm. tests. Single side-band equipment
will be featured, as will V.H.F. and V.H.F receivers
and transmitters.

New editions of “ A Guide to Amateur Radio
and the “R.S.G.B. Amateur Radio Call Book ”
will be on show on the R.S.G.B. stand together with
examples of amateur-built equipment, which has
been or is to be described in the Society’s journal.

-The exhibition will open at 11 a.m. and close at
9 p.m. cach day. Admission Is.

Bel Sound FM. Tuner

BEL SOUND PRODUCTS have produced a kit

for a superhet F.M. tuner, with wide-band
I.LF. amplifier and stable oscillator, running at
90-110 Mc/s. A ratio detector with infinitely variable
A.M. rejection is provided. The first of three
identical high-gain V.H.F. R.F. pentodes acts as
R.F. amplifier. It is matched by a pi-network to that
portion of V2 which acts as I.F. amplifier. The third
valve feeds the discriminator, which is the latest
type of ratio detector. The A.F. output appears as
the in-phase resultant in a bifilar winding, and
tertiary winding, and the demodulators are two
matched germanium  crystals. De-emphasis s
Incorporated, or can be omitted. resulting in a 6 db
octave rising characteristic. Booklets are available
at 2s. Weak field strengths do occur, in steel build-
Ings, or immediately behind hills, and an I.F. stage
may be added in such cases.

The kit is available with all miniaturised compo-
nents fully worked chassis finished in Admir;xlty Blue
glossy enamel. The coils are prealigned, ‘although
an alignment service is offered at 10s. 6d.

Miniature Parts

The minimum of valves and components
ensures absence of background noise, no
drift complications, alignment permanence,
inciden¢e of valve failure and smail power .
consumption. In addition the receiver utilises
all miniaturised components and a scparate
Power Pack is available. The price
is £7 5s. with valves, or ready as-
sembled and tested for £11 17s. 6d.
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AN EXPLANATION OF THE PRINCIPLES AND CIRCUITS COMMONLY USED

By A. Thomson
(Concluded from page 686 November issue)

IT is rather early to give a detailed report on the

design that FM receivers in this country will fol--

low, and so a short survey of the types of receivers
that are being used in the U.S.A. and Germany will
be given. These countries have had a IF'M system
operating now for a considerable period.

Receivers

in the U.S.A. most receivers are of the two-band
type capable of receiving the broadcast band (this
is equivalent to our Medium Waveband) and the
V.H.F. band for FM reception. They are designed
o use as far as is possible the same valves for FM
as they do for AM, and designers have got up Lo some
very clever schemes. Not all of these receivers are
capable of giving the highest fidelity of reproduction
that was mentioned at the start of this article. Their
big advantage is the freedom from noisc and from
interfering stations on either side of their carrier
frequency, so that FM affords an overall improvement
in reception over the congested broadcast bands. Of
course, some of the larger sets are designed expressly
for the highest quality of reproduction and reproduce
faithfully the audio frequencies up lo the highest
limit (usually 15 Kcfs). )

In Germany a large number of super-regenerative
receivers have been produced, and the danger from
these receivers is the oscillation sent out on the
aerial and the interference causcd to other sets.
However, the authorities have issued stringent regula-
tions to prohibit this occillation taking place.

The majority of sets in both countries have followed
the superheterodyne™ types and they have been
combined to receive. AM and FM. The tuning con-
densers for FM consisting of a unit of approximately
10 to 15 pF are-built in with-the main tuning con-
densers. Tuning condensers of this type were shown
by British firms last year. There appears o be no
difficulty in the designing of LF. and discriminator
transformers and the arrangement in these combined
sets is that an I.F. transformer for 470 Kc/s and one
for 10.7 Me/s-are used. Thess arc switched into
circuit dependent on which Band it is desired to use.
Many of thesc receivers employ a ratio discriminator

Carrie
Freguency

—Deviation

~.~— —————— Frequency —————— >

Fig. 9. — Diagram illustrating the deviation obtained
in F.M.

L T

and so do away with the limiter stage, but they some-
times have to add an extra L.F. stage so that a large
amount of signal will be fed to the ratio discriminator.
However, as most of these sets work in the service
arca the one L.F. stage is usually found sufficient.

A form of parmzability tuning used insom2 German
receivers for tuning the V.H.F. band was shown last
month. The drive cord is attached io the main tuning
drum.

In this country we have not been standing still in
the field of FM on the V.H.F. band and our valve
manufacturers have given us special valves for use
in these reccivers. A circuit which will be popular
will be the earthed grid input or R.F. stage using a
triode valve. The other half of the double triode can
be used as an additive mixer stage. This valve,
the Mullard ECCS85, has very cxtensive screening
between the triode sections and the use of. such a
valve in the circuits mentioned will reduce radiation
from the oscillator to the aerial. Other valves in this
range relecased by Mullard are the ECHSt triode
heptode which can be used as a frequency changer on
conventional AM bands and switched over to function
as Ist LE. amplifier on FM. A valve specially
designed for I.F. work on FM is the EF85. This valve
can also be used as an I.F. amplifier for AM recep-
tion. Most constructors are familiar with the double
diode triode, and now in FM we meet the triple diode
triode, the EABC80. The EABCS80 can be used in a
combined AM/FM set as a ratio detector and 1st
AF amplificr when receiving FM, and as an ordinary
detector and Ist AF amplifier when using AM.

Converting A.M. to F.M.

What of converting present-day AM sets to receive
this new band ? Convertors will most likely take the
form of a tuner or feeder unit which will plug into the
audio circuit of the present set. The feeder unit will
consist of an R.F. stage, frequency changer, LF.
stage, limiter and discriminator stages. Do not
forget the need for a power pack as not nuny sets
will supply the power requirements for the feeder unit.

Aerials

What about aerials ? These will for the most part
be simple dipoles erected indoors in the loft or outside
on the window frame. In the outer areas a dipole
with reflector may be necessary for good clear recep-
tion, but it is the intention of a FM service that only
simple dipoles will be needed to give good reception
within the service area of the V.H.F. transmitters.
No doubt the aerial manufacturers, who have served
us so well with TV aerials, will provide aerials for
Band 2 which can be fitted indoors in the room, in the
loft, or for attaching to our present TV aerial masts.

FM introduces new problems in the servicing and
alignment of these sets, but a description of these
must wait until a later article. ;
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Saghiiced Trode Mok

14 4
Ne.cASAOoN
ELECTRICAL

TESTING
INSTRUMENTS

A )9

A dependably accurate instrument for testing
and fault location
amateur who builds or services his own set.

is indispensable to the

L OMINOR

0.C. Voltage A.C. Voltage The UNIVERSA AvoM .

0—75 millivolts 0—5  voles (as illustrated) is a highly accurate moving-coil instrument,

0—5  volts 0-25 conveniently compact, for measuring A.C. and D.C. voltage,

0—25 " 0—100 ,, D.C. current, and also resistance ; 22 ranges of readings on a

0—100 0—250 ,, 3-inch scale. Total resistance 200,000 ohms. .

0—250 0—500 ,, Size : 4%ins. x 3}ins. x 13ins. Complete with leads. inter-

0—500 , Nett weight 18 ozs. changeable prods and cvoco-
Resistance dile clips, and insiruction

D.C. Current 0—20,000 ohms Price » £10 : 10 : 0 book.

0—2.5 milliamps g:|00,%0 "

0-5 " 500,000 ,,

0—25 D 0—2 megohms The D.C. AVOMINOR

0—100 ” 0—5 " ) i . s R

0-—-500 " 0—I10 is a 2}-inch moving coil meter providing 14 ranges of reading.

GUARANTEE: The registered
Trade Mark ‘“Avo” is in itseif a
guarantee of high accuracy and superi-
ority of design and craftsmanship.
Every new AvoMinor is guaranteed by
the Manufacturers against the remote
possibility of defective materials or
workmanship.

of D.C. voliage, cufrent and resistance up to 600 vols, 120
milliamps, and 3 megohms respectively.
100,000 ohms.

Size : 4kins. x 3%ins, x 1}ins.

Total resistance

Complete as ahove
Price: £§ 1§ ¢

New weight @ 12 ozs.

Sole Proprietors and Manufacturers :—
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
Winder House, Douglas Street, London, S.W.I.

‘Phone : ViCtoria 3404-9

® T/V TECHNOLOGY

@ RADIO ENGINEERING
@® ELECTRONICS

© RADIO SERVICING

There's a big future in T/V and Radio. Act now !
Increase your knowledge. Back up experience with
asound theoretical background. I.C.S. offer courses
of instruction in—
T/V TECHNOLOGY
ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING
RADIO SERVICE ENGINEERING
RADAR
ELEMENTARY ELECTRONICS
FREQUENCY MODULATION
1.C.S. will also coach you for
examinations :—
B.I.RE.; P.M.G. Certificate for Wireless
Operators ; Padio Servicing Certificate
(RT.E.B.}) ; C. & G.Telecommunications, etc.,
etc.
DON'T DELAY—WRITE TO-DAY for free descriptive
booklet, stating which subject or examinatidn interests you.
Fees include all books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.
Dept. 170D, 1.C.S., 71, Kingsway, W.C.2.

INTERNATIONAL CORRESPONDEN CE SCHO OLS
(Dept. 170D), International Buildings, Kingsway,
London, W.C.2,

¥
|
|
{ Please send booklet on
I
|
I
)

the following

(Block letters, please)
Address |,

DIRECT FROM THE
~MANUFACTURER

DULCI RADIO/RADIOGRAM CHASSIS
Built to Highest Technical Standards
FULLY
GUARANTEED
All chassis 11}in,
x Tin. x 8iin,
high. Latest
type valves
6BEG6, 6BAG,
6AT06, 6BWS,
6X4, Flywheel
tuning. Negative
feedback over
entire audio
section, En-
graved  knobs,
3 tone positions
for radio and

gram.
For A.C. Mains 100/120
and 200/250 volts

Model B3.—Long, Licdium, Short
Model 3 g,i;al:gs. ;Olli::':;'llxrggllo:vatb £1 2/1 2/0
.—Plus Push s ©
':;lves.S Ou;..put saﬁm £1 5/1 5/0

6V
Model B3.—Double Feature with P(Pull & R.F.
woue o SEG L TP s, 218/18/0
Modecl B6.—(x§hlxa‘?rl‘$spll;el§?ﬂ)l i‘tv;l;zes' ARG w£18/18/0
Model BS.— Doy Eeature with B/Pull & R.F.

Stage. 7 Valves, Output 6 wats £23/ 2 / o
ALL PRICES TAX PAID

Escutcheon for 9in. x 5in. dial, 4/9 extta. Matching speakers P.M.

type 3 ohms, 8in.-or 10{n, avallable. Chassis sent under money

back guarantee conditions against remittance, Free particulars

from the manufacturers.
THE DULCI CO. LTD.,

99 VILLIERS RD., LONDON, N.W.2. Telephone : Willesden 78
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PATTERN GENERATOR TYPE 4

gAY

iw,_v% :

s

AL,

I i
IR

3/6 extira.)

Price £8-O-O (Fostage and packing

@ 40-70 Mc/s. @ A.C. mains operation @ Direct

calibration. CHECKS : Frame and line time base

frequency and linearity. @ Vision channel alignment

@ Sound channel and sound rejection circuits @

Vision channel bandwidth, etc.

EASY PAYMENT TERMS AVAILABLE ON
ALL OUR INSTRUMENTS

SIGNAL GENERATOR TYPE 10

= 1
AP RANGE i S |’
! » &
E " SIGNAL GETIRATOR
o

G
e

ar outen?

@® 100 Kc/s to 100 Mc/s @ Modulated or unmodulated
carrier @ Direct calibration @ Adjustable 400 c.p.s.

@ Stable RF oscillator @ Large, easily
@ A.C. mains operation,

Obtainable only direct from the manufacturers. Send
for full technical details or call at address below.

HOMELAB INSTRUMENTS LTD,,
615-617, HIGH RD., LEYTON, LONDON, E.I0

" “Telephone : LEY 5651

AF signal
read scale

You can rely on us
JUST A FEW ITEMS WE STOCK :—

NEW JACKSON CALIBAND SCALE AND DRIVE, calibrated
in fizures and self marking scales. Price, 14/6 Twin 25 pF. variable
condensers, 10/-. Both are specified for new F.M. receivers.
TRANSFERS.—Set for amplifiers and receivers, 3/8. Test equip-
ment. 3/68. Black crackle paint. 8/- tin. Special volume and tone
controls for Philips and Mullard receivers. 7/6 each.

Have you huilt the OSIRAM 912 QUALITY AMPLIFIER ?
Book containing full instructions, 3/6. All parts stocked, includ-
ing 8in. metal speaker G.E.C., £8.15.0. We have Truvox, Lane..
Motek and Wearite tape decks available. H.P.. ask for details
(Also all Avo instruments.)

A FEW SURPLUS BARGAIN COMPONENTS :—

95 mfd. 25 v. very small, 16 each (6 for 7/6) ; 8 mfd. 450 v., 2/6 :
25 mfd. 350 v., 1/- each ; J2-32 450 v., 8/- | 32-32 350 v., 6/6 : 8-16
450 v., 4/3 ; 16 mfd, 450 v., ;4,000 ohm ex-Govt. headphones,
12/@ pair : 6VGC valves, 7/- : BAMS, 7/- ; 3024, 8/6 | IC5GT, 12/ :
EY51, 19/6 ; 12AU7, 9/6 ; 12AT7, 8/6. All the above are brand new
and clean.

W I STOCK all enamel, silk, cotton, Eureka, tinned copper instru-
ment wires. Resistors, ! w., } w., 4d. ; 1w, 8d. ; 2w., 144 ; bW,
1/9 ; 10 w., 2/- ; Midget } w., 6d 1 w., 8d. All values {rom 10
ohms to 10 meg. High stab. 2° b sion } w., 1/6 each ; 100 to 2
meg. Over a million in stock. Linear pots. up to 100 K., 5-: 4L &
1me., 6/6 ; !, i 1mg, 2mg. with centre tap. 7/6.

Midget 3-pin plug and socket, 1/- ; 4-pin, 1/3 ; 5-pin, 1/6. Bulgin
three colour panel fitting — contains threg bulbs that can he
switched to give any one of three colours, 12/6. Charger trans-
formers 2 v.. 6 v., 12 v., at 2 a.. 19/6 ; at 4 amps, plus 24 v. at 2a.
22/6 ; 2a.metal rectifiers, 10/6 ; 4 amp ty 14/8.

MIDGET HUNTS MOLI AT, CONDE? RS.—W99 .001, 002
003, 1/3 ; .005, .01, .1 mfd., 14 Silver micas, 9d.

BOOKS.— Radio Cadgets,” 3/6 ;_ * Amplifier Circaits,”” 26 :
« Oscilloscope Book.”’ 8/- ; '* TV. Faults,”” 5/-: " Radio Control
of Models.” 5/ : - Radio Servicing Instruments.” 46 . *
Test Equipment.” 5/~ : ' Magnet Tape Recording,'” 4:8.

Write for our 6d. Catalozue and we are pleased Lo quote any compo-
nents you may require.

Please add sufficient post and packing fee. Goods sent C.0.D. over £1,

RADIO SERVICING CO.,

82, SOUTII EALING ROAD, LONDON, W.5. EAL

5737.

SPECIAL OFFER

G.E.C. & B.T.H.
GERMANIUM CRYSTAL DIODES
1/- each. Postage 2}d.

Diagrams and three Crystal Set Circuits free.
A large purchase of these fully GUARANTEED
diodes from the manufacturers enables us to
make this attractive offer.
POST RADIO SUPPLIES,
33, BOURNE GARDENS, LONDON, E.4.

EQUIPMENT FOR YOUR WORKSHOP

BATTERY CHARGERS. A.C. mains. Charge 2, 6 or 12 volt
Batteries at 2 amps. In Grey Steel Case, 8 x 6 x 4 at half normat
price. Carriage paid. £3.10.0.

P.K. SANDBLAST. ideal for cleaning valve bases, Spzrking Plugs
etc. Operates from tyre pump. instrument, abrasive compound.
Instructions, etc. Post paid. 25/-.

RES./CAP. BRIDGE KIT. 6 range, 10 ohms to 5 meg.—500
pf. to 50 mfd. Instructions, diagrams, etc., 31/6. Post 1/6.
INDUCTANCE BRIDGE KIT. 3 ranga. 50 uHy., to 100 Hy.
42/6. Post 1/6.

AUDIO FREQUENCY BRIDGE KIT. 50to 16,000 cycles, 38/6.
Post 1/6.

R.M. TWIN MULTIOHMER KIT. 25/-. Post and packing 1/6.
I.E. ALIGNER KIT. 465 kc/s, 17/6. tost 1/6.

SPOT FREQUENCY SIG. GEN. KIT. Six switched
frequencies, 3 medium and 3 long waves. Fully screened. 35/-.
Post 1/6. Hlustrated leaflets on reguest. Trade and Export.

RADIO MA IL, ~aEe STREET,

NOTTINGHAM.

www americanradiohistorv com


www.americanradiohistory.com

‘December, 1954

PRACTICAL WIRELESS

725

)

Pt S

= e

) s o )
O o VWaroelengilh-

N -

A Criticism of Critics

VERY journalist likes to receive not only
letters of praise, but letters of criticism. 1t is
his hope that the letters in praise will be

greatly in excess of those of criticism. Such has been
my experience, and it has been my custom always
to deal with the latter, whereas it is de frop to deal
with the former, on the principle that self praise is
no recommendation.

Criticism is stimulating and informative, provided
that it is made bone fide and couched in reasonable
terms. On a very few occasions letters of criticism
are received “which arc neither bona fide nor written
in reasonable language. Polite letters invite polite
replies, but the malicious letter writer, the waspish
critic, the critic with the adder fang can hardly expect
the contributors concerned to turn the other cheek,
even though the gentle answer is expected to turn
away wrath,

A few weeks ago a bombastic letter was received
from one, C. C. Lewry, who hails from the
salubrious district of Hanworth. He says: “1
wish to protest in the strongest possible terms on the
way in which 1 and at Icast three other members of
my department were ‘ caught ’ to-day by the front
cover page of PracricaL WiRELEss dated November
{on which was depicted the P.W. Tape Recorder).
This just advertises the P.W. Tape Recorder, and
naturally we expected to be able to construct a tape
recorder complete. It turned out, however, that all
were disillusioned. The article dealt with an amplifier
for a recorder already in existence. The laws of libel
forbid me to say more, but 1 shall be very sure to
steer clear of your periodical in the future and 1
am sure that my friends will do the same.”

The cover conveys no such suggestion. It merely
says *“ The P.W. Tape Recorder,” several articles on
which have already appcared. When our cover
draws attention to constructional articles it is the
custom to say ‘“ Building the....” The constructional
details of the P.W. Tape Recorder have already
appeared, and thereforc Mr. Lewry’s letter discloses
the fact that he is not, as some might claim, *“ A regular
reader from No. 1.”" It is obvious that he is just one
of those casual readers. Every editor and journalist
is accustomed to the phrase “ 1 and my friends are
disgusted with%etc., etc., and we have all agreed not
to take your journal etc., etc.” Such letters are never
sent by rcgular readers. They usuaily emanate from
those who haunt free libraries or from those who are
not regular readers. Mr. Lewry seeks to ignore
the fact that a tape recorder consists of a tape deck
and accompanying amplifier. In previous designs,
we have utilised commercial tape decks as these are
in gencral beyond the ability of the amatcur to
construct. A tape recorder design, then, consists
of a suitable amplifier with switching gear, to suit
the particular tape deck, plus the necessary inter-
connection scheme for the heads, etc. In the tape
deck design in question, we used the deck specified

for the ** Sound Master,” as this may be obtained in
separate parts by the home constructor and assembled
at home, or purchased as a ready-made unit. Our
readers, however, have asked for an even cheaper
design and the present one has been produced to
satisfy those readers. It has the further advantage
that it may be converted if desired to the first-class
amplifier originally used. Instead of writing a
reasonable letter inquiring about the matter,
Mr. Lewry dips his pen in vitriol and slashes off the
letter I have quoted above. Whilst I as a contributor
like to be on the friendliest terms with readers, a
state of affairs which has existed for over 21 years,
I prefer to be without the casual offensive sort.
R. P. Harvey, of Gordon House, Bromsgrove School,
Worcs, is another would-be critic of this type.
This critic sets himself up as an unpaid corrector of
the technical press and in a recent offensive missive
criticises in general terms some of our technical
matter. He gavc no specific examples, but with a
supercilious sneer suggested that he would be able
to put the matter right. Of course, schoolboys
will have their joke, and it turned out that R. P.
Harvey is just a schoolboy in the seat of learning
Thave named. 1t is obvious that he had not purchased
cither this journal nor any of our technical books,
probably having access to them in the school library.
When tackled, this bumptious youth .at once caved
in, and failed to justify his criticisms when pressed
to do so. Naturally, this journal is concerned if
criticisms are made, and the matter was taken up
with the Principal of Bromsgrove School, who
speedily assured us that Master Harvey was merely
expressing his own views. It has been pointed out
to him that students who write offensive letters on
school notepaper can bring discredit on the school,
as well as landing them in for other trouble.
Splenetic letters are seldom based upon reason.
They are conceived in hate and bred in malice, and
must be dealt with as such.

Schoelboy Harvey admitted in his letter that he
had very little technical knowledge ! By this time,
I am certain, he has learned the crror of his ways.

If you wish to write a letter of criticism, couch it in
reasonable language ; do not automatically presume
that you are right and that the contributor is wrong.
There is always the other point of view, and it is my
experience that in the majority of cases it has been
the critics who arc wrong,

RADIO
TRAINING MANUAL

By F, J. CAMM ) o
7th Edition 6/-, by post 6/4

From GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, wW.C.2.

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL WIRELESS

December, 1954

HE usefulness of an amplifier can be consider-
ably increased by using a tuner unit to permit
radio reception, and such units need not be

of complex design. Many amplifiers have a far better
frequenqgy response than the usual receiver of general
type, and excellent reception with high-quatlity
reproduction can then be obtained. The tuner may
have pre-sct or fully variable tuning, and be for local
station or distant reception. For local stations, a
number of T.R.F. circuits can be used, while a
superhet circuit is best when occasional long-distance

Crystal Diode

vual~wave
9 oil - z >
Ve - Output
7 «0005 <000/
yia yoa —

= )
Fig. \.—A simple crystal diode iuner.

reception is required, or if the BBC transmitters are
poorly received in the locality where the equipment
is used. With a superhet tuner and a powerful
amplifier, a large number of stations can be received
at excellent volume, and with a degree of quality
satisfactory for all general purposes.

In general, it is possible to derive current for the
smaller type of tuner from the amplifier
that no additional mains section is required. But
with larger tuners having more than one valve, the
transformer and rectifier ratings of the amplifier
should be checked to see that no overloading takes
place. If insufficient current is available, then a power-
pack for the tuner should be made.’ This can employ
a small mains transformer of suitable rating, and
preferably a full-wave rectifier.

The simplest circuit is shown in Fig. 1, and employs
a crystal diode. 1t is only suitable for use -where a
reasonably good aerial and earth can be provided,
and in localities where the local BBC stations are
well received. Under such conditions, cxcellent
results can be obtained. A dual-wave coit is suggested,
for reception of long- and medium-wave stations,
but a coil for medium waves only may be used. In
some Midland areas reliable reception, at ample
volume and interference-free, may be obtained from
Light, Home and Third Programme transmitters
with such a circuit. .

An earth is almost essential, and volume is very
much reduced without it. An outdoor aerial is
desirable, but quite good results are possible with a
fairly long indoor aerial. Apart from its low cost and
simplicity, this circuit has the advantage that no

current is required-from the amplifier, and no power-

SOME SUITABLE DESIGNS FOR USE WITH STANDARD AMPLIFIERS
By F. G. Rayer

itself, so -

supply leads have to be arranged. In suitable areas,
for local station reception, it has a definite practical
utility.

1-Valve Tuner

If an earth cannot be provided, and the aerial is
poor, a tuner using valves bccomes essential. It isalso
necessary in areas where the BBC transmitters are
not well received. If simplicity and low cost are
important, the circuit in Fig. 2 can be used with
success. 1t employs a standard medium wave (Of
dual-wave) tuning coil, with reaction. 1t is in no way
a ‘* quality ” tuner, but nevertheless can give good
results, while the use of reaction very considerably
increases range and selectivity. It Is particularly
suitable for small two ot three valve amplifiers which
are not designed to give high quality reproduction.
With them local and other stations can be reccived
at good strength and satisfactory quality.

As current for one additional valve can usually
be derived from the amplifier, the valve should be
chosen with this in view. For 6.3 volt A.C. operation,
or .3 amp. A.C./D.C. operation, the 6)7 type is
satisfactory. It is desirable to arrange a socket strip
or similar connector on the amplifier, so that H.T.
and heater currents can be drawn by plugging in the
tuner. For A.C. operation from a mains transtformer,
the heater current will be taken from the 6.3 volt
heater secondary of the transformer. For A.C./D.C.
operation, such as employed in some very simple
amplifiers, the tuner valve heater should be con-
nected between chassis and the heater of the first
valve in the amplifier.  In this case, the circuit will
have to be completed when the tuner is not in use,
or the heaters of the valves in the amplifier will

HI+250v.

output
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000/ uF
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.
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b
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To Heater
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Fig. 2.—A simple one-valve tuner.. .
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remain dead. It is also necessary to take the usual
precautions required with all A.C./D.C. equipment,
since the supply points (and usually chassis) will be
common to one matn. Chances of severe shocks
will be much reduced by assuring that the low-
potential, *“ earthed ” or —ve main is the one going
to chassis. With A.C./D.C. equipment, no direct
carth must be used on the tuner. If an earth is used,
a condenser of about .05 ;F, 750 volt working,
should be included in series with the lead. A con-
denser of ample voltage working must also be

70
Tuner

WE(8)
Fig. 4.—Two 1ypes of input circuit.

included in series with the aerial, to keep mains
voltages out of this wire.

An R.F. Tuner

A circuit for this type of tuner is given in Fig. 3,
and though its range is no greater than that of the
one-valve tuner in Fig. 2 the standard of reproduc-
tion is higher. It may, thercfore, be used with high-
class amplifiers, and as there is only one valve it
should still be possible to derive current from the
amplifier.

Pre-set tuning is indicated, stations being selected
by means of a push-button switch or rotary switch.
This provides simple and accurate tuning, while it
should be remembered that the tuner is in any casc
unsuitable for long-distance results. The pre-sets are
switched in in pairs, and each pair adjusted for best
results from the appropriate station. For stations of
fairly low wavelength, ,0001 pxF .
to .0002 yF maximum capacity
pre-sets will be suitable. Those
stations of higher wavelength
in the medium-wave band (up to
about 400 metres) will require
.0003 #F maximum capacity
condensers, while .0005 uF will
be required to reach the high
wavelength end of the band
with standard coils. For the
latter dust-cored components o > 7
may be used. il 3 K

The layout of this tuner is J !
more critical than with those W
previously described.  Leads 0
should be reasonably short and "
direct, and the coils should be I
screened or situated one above "
and one below the chassis. If
this is not done, instability is
likely, especially when the gain

S50pF

SOk

Pre-sets

o pF 7 H

vided for in this circuit, either by using dual-range
coils, or by using separatc coils for this band.
Additional contacts will be required on the switch,
so that the appropriate coils are selected for L.W. or
M.W. stations, as the case may be,

Coupling Circuits

Some simple amplifiers have no grid input foad, it
being intended that this be provided externally, by
magnetic pick-up or microphone, etc. With these, a
grid load must be provided, either in the form of a
resistor of about .5 megohms, or a transformer
secondary.

Such a stage is shown at “ A in Fig 4, where
transformer coupling between tuner and amplifier
is illustrated. The transformer should be of the
intervalve coupling type, of about | : 3or 1 : 5 ratio.
This is a simple method of coupling the tuner in
Fig. 1, when maximum volume is required, and the
amplifier is of small type, of moderate gain, and not
primarily intended for high-quality reproduction.
in these circumstances very satisfying results are
obtainable,

The circuit at “B” in Fig. 4 shows capacity
coupling, it being assumed that a volume control is
already present in the amplifier, as is usual in all but
the very simplest equipment. For the tuner in Fig. I,
R1 may be 100 k. The presence of two condensers
isolates the tuner from the amplifier voltages. |f
the amplificr is of A.C. type. with chassis earthed,
the .1 #F condenser may be omitted.

For coupling the tuner shown in Fig. 2, it is only
necessary to take the ** Output ™ lead to the input
socket in Fig. 4 *“ B " to which the .01 uF condenser
is connected. R1 and the two condensers in Fig. 4
are not required.

With the circuit in Fig. 3, either of the methods
given for the tuner in Fig. | may be used. However,
in order to achieve the highest degree of quality,
capacity coupling is desirable, while the .l nF
condenser will in any case have to be omitted since
a continuous and direct connection is required to
furnish H,T. to the valve.

To avoid unnecessary hum and possible instability,
the leads from tuner to amplifier should be reasonably
short, and leads carrying A.C. should not be near

HT+ 250w
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control is set at maximum,
Long waves could be pro-

Fig. 3.—An R.F. detector P;".e~sel tuner.,
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those carrying the A.F. signal. If necessary, the
A.F. signal lead from detector to valve grid or
associated circuits may be screened, the braiding
being earthed. This will guard against instability
and hum.

A Superhet Tuner

With the tuners so far described, lack of high
sensitivity largely contributes towards the avoidance
of interference. In some areas, however, additional
selectivity and sensitivity are essennal and a tuner
with two R.F. stages, or of superhet type, becomes
necessary.

Such a tuner is shown in Fig. 5 and employs threce
valves. The coils may be standard aerial and oscil-
lator types, for 465 kc/s intermediate frequency, or a
ready-made coil-pack can be employed. If the latter
has a short-wave range, the usefulness of the tuner
will be further increased. As a general purpose unit,
it is sensitive, selective and stable, and will give
much better results than the tuners previously
described.

The valves may be operated with heaters in parallel
from a 6.3 volt transformer, or with heaters in series,
for A.C./D.C. .3 amp. circuits, (In the latter case,
no direct earth must be used.) No volume control is
provided, since it is assumed that thls is already
present in the amplifier, as shown at ** B ” in Fig. 4.
If no such control is present, then it may be added
to the tuner. To do this, a .5 megohm potenuometer
will be required, and w1ll be wired from ** output ”
lead to H.T.— lead (Fig. 5). The output to the
amplifier will then be taken from the potentiometer
slider (centre tag).

The band-width of this circuit may be increased
hy slightly staggering the LF. transformers, or by

. windings.

connecting resistors in parallel with some of the
For the latter, values of 3 k in parallel
with the secondary of the first transformer and
primary of the second transformer are Suggested.
Lower values may of course be used.

Finally, if a triode is available instead of the

HT+ 250 v.
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Fig. 6.—The well-known infinite impedance detector.

\

double diode, the circuit in Fig. 6 can be adopted,
and is a good one. With this, it will be necessary to
abandon the AVC circuit, or to use a H.F. rectifier
for this, unless a diode is also to be made available
by using a fourth vaive in this capacity.

|
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Fig. 5.—A superhet tuner.
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The Twentieth Article of a Series Explaining the
Fundamentals of Radio Transmission and Reception.

Further Notes are Given on Valves Characteristics

NDISTORTED output is the most important of
l l valve details, as it gives a true indication of the

power which the valve will deliver. For example,
if we know that a particular valve will give an un-
distorted output of 500 milliwatts (or .5 watts) and
that another valve gives an undistorted output of
1,000 milliwatts we know that the latter valve has
twice the undistorted output.

Transformer Curve

In addition to the valve curves the makers of L.F.
transformers also publish similar curves which indicate
the degree of amplification which may be obtained
with those components at various frequencies. It is
thus a simple matter to design the amplifier so as to
obtain even amplification by choosing two trans-
formers so that the deficiencies of one are compensated
for by a high performance of the other. That is to
say if one transformer curve shows that that particular
component falls off above 2,000 cycles it is possible
to choose a second transformer which has a rising
characteristic at that point, and by careful matching
overall response will be even. '

Pick-up Characteristics

The makers of gramophone pick-
ups also publish curves, which are
similar in principle to those men-
tioned above. That is to say, they
indicate the level of the response
which the pick-up gives, and their use
is the same, namely, to enable the
amplifier to be designed so that even
reproduction of all frequencies is
obtained.

The type of the above-mentioned
curves is such that they have for their
ordinates frequencies usually extend-
ing from about 20 cycles to 10,000
cycles, and the co-ordinates are given
in terms of amplification. The per-
formance of the component is then
indicated by a heavy line running
across the graph, and the straightness
of the line shows its goodness.

Very few manufacturers of com-
plete receivers or amplifiers issue
characteristic curves of the complete
apparatus, and manufacturers of
loudspeakers are also not, as a rule,
willing to issue such a curve. The

HiT+

L.F choke

P

and on the Correct Use of Loudspeakers

By F. J. CAMM

design of the set may, therefore, only b2 worked
out with respect to the choice of the transformers,
pick-up, valves and, in some cases, the condensers.
The above remarks should, however, be sufficient to
enable a really straight-line reproducer to be designed
in such a manner that all component deficiencies are
compensated for.

The Loudspeaker

* The loudspeaker is the instrument in the set which
transmits to our ears the result of what has been
happening within the set itself. No matter how care-
fully a set has been designed or made. if the speaker
is wrongly matched or unsuitable for the set, the result
as far as the ecar is concerned is unsatisfactory.

The sounds we hear are set in motion by means of
the loudspeaker cone, and therefore the position of the
speaker in a room in relation to curtains and
furniture is very important. When, as is mostly
the case to-day, the speaker is built into the receiver,
it is sometimes difficult so to site the set that best
results are obtained. Mostly a set is placed near a
window to facilitate the fitting of short aerial and arth

H.T+

SR T
@

Fig. 90.—A choke-coupled
output arrangement, The
choke may be any stan-

dard L.F. smoothing com-
ponent,
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leads, and so the best position for the set cannot be
used. The design of the receiver itself often means
that the speaker is not located in the best position
in the cabinet. Its position is often decided by that
of the tuning control and the gramophone turntable.
These are positioned for convenience of operation,
and this means that the speaker has to be placed at
the bottom of the cabinet and close to the floor.

We are accustomed to hearing the sound of the
human voice from a point at an average height of
from 5{t. to 6ft. above the ground, and therefore the
best height of the speaker is between 5ft. and 6ft.
If the speaker is fixed low and the cabinet is standing
on a thick pile carpet, close to heavy curtains, as is
often the case, the air vibrations are bound to be
damped considerably, and will affect the tone of the
reproduction. Those who seek after high fidelity
reproduction still prefer to have the speaker separate
from the set, and away from it, so that the best possible
position for it can be found. A corner can often be
utilised to advantage owing 1o the reflection caused
by the diverging walls and frequently more pleasing
results are obtained when the speaker is placed fairly
high so that there is a fair amount of sound reflection
from the ceiling.

The Output Filter

There are two reasons why an output filter is fitted
to a set; first, that the filter properly arranged will
help to match the impedance of the speaker with that
of the output valve and, secondly, the filter isolates
the speaker from the anode current flowing in the
output valve. Only the low-frequency signal current
passes through the loudspeaker, and this is important

150
140

130

12
oA
100
90
80
70 /
60
50
40
30
20
10
[/

MILLIWATTS

1 2 3 4 5§ 6 7 &8 9
RESISTANCE 1000s OF OHMS
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Fig. 92.—Plotting a graph Jor the output stage.

in mains sets. It not only eliminates all chance of
shock if theL.S.terminals are accidentally touched,
but in some cases it will minimise hum. Fig. 90 shows
a typical output filter arrangement.
There ‘are two types of output filters—the output
choke and the transformer. )
Fig. 90 shows the choke method which has the

advantage of low cost since the only components
required are the output choke and a fixed condenser.
The output choke generally should have an inductance
of about 20 henrys, and the condenser should be of
2 or 4 puF capacity. The advantage of this scheme is
that when long extension leads are used it is only
necessary o run one wire from one of the fixed
condenser terminals of the output filter to the speaker

and the other wire from the speaker to the nearest

earth point.

L.S.Sockets

Resistance wire

Fig. 91.—A simple output measuring device. The
resistance may be made up by using bare resistance
wire wound over a thin former.
The Output Transformer :
When a transformer is used the latter comporient
should be of first-class manufacture. The impedance
of the secondary is often less than that of the primary,
but in some models the primary and secondary are
exactly the same. In some cases a drop in signal
strength may be noticed when using a I-to-1 trans-
former as compared with a choke.output. This is
often due to a poorly designed transformer.

Matching the Speaker to the Output Valve

ft is first necessary to remember that there is a
certain current passing through the speaker, and that
there is a certain voltage across its terminals. We
have seen in an earlicr article that volts multiplied by
current in amps equal watts, and that watts are a
measurement of power. We want to get as much
power or as many watts as possible into the speaker.
Take two extremes. If the speaker has a negligible
resistance we should obtain a large current but
practically no voltage across the terminals and
therefore zero watts. But the other extreme is, if the
resistance of the speaker is very high, we should get
a high voltage but no current. The result as bcfore
would be zero watts. Somewhere between these two
extremes there is a value which will give maximum
walts, and correct matching of the speaker depends
upon finding that value, (which depends upon the
characteristics of the output vaive termed the
optimum load) for that valve. .

The only instruments required for testing are a
milliameter and a wire-wound resistance of, say,
10,000 £2. The meter should have as low resistance as
possible so that we can ignore its resistance in arriv-
ing at results. The resistance is usually marked some-
where on, the instrument but it should not exceed
20042 :

Now, disconnect the speaker, and connect up the
milliameter and the resistance to the output terminals
of the receiver as shown in Fig. 91. . -

(To be continued.)
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1}

This is not a (it
of parts. But a

*

Offered TODAY

,J ALPHA AMPLIFIER

READ THIS
2 valves,
GVGGT, 6X5GT,

The Best Value

for money

SPECIFICATION :

* 3 watts output.
Y% All faput and out-

688G,

a o . q put sockets clearly
fully wired an:l * e s [l marked, 4
tod 3 -vale isolated. % Ouly 100 per cent.
tested -Valve 4k Dual luput  net- recently manufac-
. Y work, for erystat or tured  componcnts
dn\}’l‘ﬁer. 79/6- Magna Pick-ups. tzed.

MAINS TRANSFORMERS
3-way Mounting Type
MT1. Primary _ 0-210-220-950 v’
tecondary  250-0-250 v. 80 mA..
6.3 v. 4 amps., § v. 2 amps., with

taps at 4 v. on filament winding.
Price 17/6 cach.

MT2. Primary  0-2]0-230-250 v-
Hecondary  230-0-250 v, 80 mA.
6.3 v. 4 amps. § v. 2 ampe. Both
filament  windings  tapped 4 .
Price 17/8 each.

MODEL MAKFRS.
TRANSFORMERE%(:)R TRAIN SETS,

MT3. 30 volt 2 amp. tappiogs ar
folle 3, 4.5, 6, 8,9, 10, 12, 15, 18,
20, 24 v, 1718 cach.

LOCTALS. TB7, TCA,
TY4, 787, 7Q7, Al 8/8 ea.

76,

VALVES GUARANTEED NEW

THT,

MAINS MINIATURES.
BLb 8- 604, Bl 96,

B?G BATTERY MIDGETS.

EY3ly, 1316,

AND BOXED

; GAMG, 7/8: 6ATG, 9/-
12407, 9f-; 12AX7, 9,-

VRIGH30. 8/-; VRIO03/30,

ACG/PEN, 5/6;

3 o MAINS OCTALS. 514G, 8/8 ; 7z i, 78 ; GH6GT.
B P B PR e, A0 G 4 LT ‘ 5 3 6L7, /8
L 3Q4. 3V, 4 . H : i
BA‘I'TEBY OCTALS. BSA RANGE. l-JUHI'_’, 10/6 ; KF4l, 10°- ; EF42, 10/8 ; EB4L 10/- 1 ERBCHL,
T, Alb 108 ea [11-; El I, 10/6 : EL12, 11/6 ; EZ30, 10'6 ; EZ41, 106 ; UAF42, 11/6 ;
1m(. T (DL33), s/e ea. UB4l, 10/- ; UBCAL, 11/,
MISCELLANEOUS. OZ4, 8/-; 2X2, 5. 4DI, 2/8; 953, 2% | RECTIFIERS.  VUG4 (U'i4), 8/6;
436, 3/6 ; 9001, 8/~ ; 00U, /- 9004, 8/- ; EFS, 6/6; m S VUSY (MUY, 8/8; ULS/20 (FWy/

; EI148, 2. FFJh, 6’6

H30, B/-; KT2, 5/-; PX25,1 MR/PEN, §/-; PL) 8- VD23, 68
PEN{6, 8/6 ; PEN220A, 4/9; QP22m, 7/68; U22, 8/~ U25,15'- ; EF3Y, 8/8;
EBC33, 7/8: 8P61, 3/9; BPil, 3/6 ; EV50, 6 EF30 (35, 8/-; EI'34,

50y, 9/8 1 35%4GT, 8/8

UX RANGE. 6A7. 10/8: 75, 10/-’
66, 7/3 ; GC6, 8/8 ; 42, 8/-; BO, 8/6;
B7G RANGE. Eloc
8/8; EBOI. 7/~ ELOL,

- 8/0; VCIIL 3'6; VUI2A, 3/8; X635, 10/-. 8,-: EYWi, 9/-,
B8A RANGE. PIL&1, 13/8; PLAR2,|12a6, 6/9; 1208, 8/-: 12K o 12Q7, 9/-1 12KR, §/-: 123G7, 5/6
11'6; PY3e, 10/8; EBFSa, 11/8 ;| 12317, §/-; 128J7, 7/8 ; 193K 28 8/8. LIAGG, B L6,
LFR0, 1116 ; KCLRO, 11/6; I'Y31, | 8/8: 2374, 9/- 76, 818 ; '%aLl)(:T B8'9; 3544, 8/6; SOLGGT, 8/8.
10/8; PYyaz, 10; 10LDIL, 1V-; E¥335, 10/-.

LOUDSPEAKER UNITS MAINS DROPPERS _ CONDENSERS

A g 71998
i h;sw Giho JHT) “T,‘\; Gl‘,,l;]s_' “”h”m; ‘:‘2",3 eaH\ LS JRLEE00 The following is a selection from our
.xhuan ﬂ lllopl)el‘ with 5 taps, 2/8 ea. -stocks  of manufactnrers’ surplus

3 llnn " 19/0
mans 10in., 23/8

Elac 10in.,2248 ; R A A
Llax Bin., 17/6 ; Rola,
trans.) 16'-,

JUST A FEW LEFT
Type 6L and 233. Indicator
Units.  Less tube and valves.
Suitable lor stripping, 12/6 ca.
Carrisge 5/-

WIRE WOUND RESISTORS
Anulahle in the following wvalues :—
P . B, 100n. 160, Lo,
0. 8300, S00Q, 1,600Q,
10060, 20000, 2,50Q, 55000,
G000, 6,8600, 10,0000, Toler-
ance plus or minug 10 per cent.
Ratings & watt, 1/- ca.; 10 watt,
1/3 ea. : 13 watt, 1/9 ca.
FILAMENT TRANSFORMER
I'rimary 200/250 v. HRecondary 6.5
umps, tapped at 4 v. and 2 v.,
7/3

hhllur;’ .1 mfd, 600 v,
1/-
Pcntodc Output Transformer, 2/8 ea.

PORTABLE RECORDING OR
PROJECTOR CASES.
Rexine covered. (Ready for carrving
13i lin, x 13in.). Internal dimen-
sions, 14in. long, 11}in. deep, Hiin.
front height, 8in, rear height. Weight
#3lb. Price 13/8 each.

Bin., (With

condensers,

Postage and Packing /-,

\’thtor clips, 4d. ea.
]mlnher mlrugd condensers 12 mfd.
E - B/~ ea.

T ondcnaer u pe CL37PE
100 mfd. 430 v., 4=

NYLON DRIVE CORD. 25 yd.
Reels, 219,

AERIAL RODS. 24in. lonz. Serew

into one another. @4, each.
1 MM. SLEEVING. Various Colours.

/- doz. yds.
MISGELLANEOUS
GO0 coo 8/- | L0F2 |
6Ll . 118 10P13
GX 4 8/~ | 1014
G6I14 12/8 | 20L1
G6F15 118 | 20D1
6L13 11/~ '_'n{'{
6LI4 1278 | sol
o g | HL2
15'-
10/- uwu( a
. 10/8 | PCF82 .. 1L~
HEADPHONES
Type CLR. Low resistance 1200,
718 pair.
Type CHR. Iigh resistance 4,0000,
11/8 pair.

Type DHR. a super job, 13/8 pair
Headbands, wide type, 1/9 each.
Headbands, Ly Trimm Radio Mfg.
Co.. Chicago, UM, 12000 each
earpiece, Dhght headband complete
with lead and lgranic jack plug.
13/8 pair.

TERMS : Cash with order or C.0.D. Postage to be added to
9d. up to 10/= ;
MAIL ORDER ONLY :

orders as follows :
40/= : 2{=up to £5.
or illus. catalogue.

.5;'6 "qI"INCE! EHAMBERS.. ’H’ICTGHIA EGI'UJ.},EE

I/=up to 20/- ; 1/6 up to

Send 6d. in stamps

comlensers all by well-known makers,
DUBILIER, B.1., BEC (EDIRWAN),
SPRAGUE, ete,

Aluminium Can Types,

B x 8 mfd. 450 v.

& x 168 anfd. 450 v,
Rx2mid. 350 v,
R x 32 mid. 473 v.
12 x 4 mfd. 4&0 ¥
16 mid. 45 ’(I
16 x 8 mifd.

16 x 168 mfd.
20 x 2 mfd.
"4 mbl. 430 v.
25 x 18 mid. 350 v.
< 8 mfd. 330 v.
6 mid. 350 v.

Clip Fixing

500 \0

mA o e By
L 230 ¥ mA. 25v. 5/9
64 mld 350 v, e 2=

B.R. Range .

-850 8 mfid. 500 v. .. 2/9ca.
650 16 mid. 500 v,

Midget Metal Types

2 mfd. 856 v. ,,
& mﬁl &3 ¥.

. 330

16 x 16 mfd. :‘lr b Ve e oo
1(‘ X 24 mfd. 330 v. ... e 49

SA*TxAxR
BARGAINS

* POCKET TEST METER.

Ex-
Govt. volt meter, two ranges,
0-13 volts, 0-230r volts, D.C..
17/8 each.

* COLLARO AC37 GRAM MOTOR.
Governor} controlied manual
adjustment type for TR r.p.m.
Huitahle for 100/135 v, 200/25(0 v,
Complete with EMI pattern
Toin.  turntable, Price  46/-

Post, eta., 2/6,

% TELEVISION PRE-AMPLIFIER,
by Plessey, complete with
valve (EF42), a amall compact
modern  unit  for  London
frequency.  Price. 13/6.

* ‘“COMPACT®  TELEVISIGN
AERIAL for indour ase London
frequency, enpplied  complete
with universal mounting back-
plate in peutral hrown finish.
Complete with full instructions.
€at. No. (4. Criginal price.
50/-. Our price 12/6 ea.

* ROTHERMEL SILENT PILLOW

WHEN ORDERING PLEASE QUOTE

o 209

w19

32 2 5 b oo e 49
2530 mtd. 12 v, oo e 19

“ DEPT. P.W.”

LOUDSPEAKER. Type BA3GI1.
List Price, 4%/-. €omplete with
full ipstructions, 17/8 ea.

L, ,/"1"

The
IDEAL PRESENT

Wainut finished loudspesker cabinets.
Metal speaker fret, rubler feet fitted.
complete with back. Price for
cabinet suitable 1or 6lin. gpeaker,
15/8. Price for rabinet suitable ior
Bin. speaker, 19/8. Post 1/6 ea.

ENGRAVED KNOBS
Conttol knobs, clearly engraved
in gold. Bize " A" diameter
13in.;  Rize “B*"  diameter
Liin. Both in two colours,
Walnat or Creamn. Inseriptions
availalle. a
RADIO : * Volume,™ * Vol,/On/
0ﬂ oS anechnnze." “ On/Off,”

** Tuping,”  “SML Gram”
@ Radmznm.” * Tomp.”
TELEVISION % Contrast.”
 Brilliance OnAOB * * Foous,”
¢ Brightness.”

AMPLIFIER : * Trehle,” ‘‘Bass”
(Plus any nlsove).

TAPE RECORDER : Record/
Plny. Pricesa: dize “ A, 118
“B,, 1/2. Plam kooba can be
supplied in either size, Li= cach
and Bd. each respectively.
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PRECISION BUILT
MATCHED COMPONENTS

M.G. GANG
CONDENSER

S.L.8

=SPIN WHEEL
DRIVE

M.G. GANG CONDENSER

Available as |, 2 or 3 gang, 490 p.F. nominal capacity,
matched and standardised to close limits. Supplied
with trimmers if required.
Other capacities available—details on request.
Cadmium plated steel frame.
Atuminium Vanes.
Low loss non-hygroscopic. insulation.
Spindle }in. dia. projects 1 4in. from {ront plate.
Front area 2§in. x 2 #;in. including sweep of vanes.

Length excluding spindle : Price
| gang — | in. 9/3d.
2 gang — Zl,f%in. 14/-d.
3 gang — 33in. 18/3d.

s.L.8 SPIN WHEEL DRIVE

A precision slide rule drive.
3-band glass scale, 9in. x 43in.

Printed—short, medium and long wave bands with
station names.

Scale length 7in.

The spin wheel drive gives easy control through
a ratio of 24-1. Fitted with constant velocity coupling.
eliminating strain on the Condenser, and providing
mechanical and electrical isolation from vibration
and noise.

Supplied with florentine bronze escutcheon.
Price — 27/6d. complete.

Complete with

Werite for fully illustrated catalogue.

ACKSON

KINGSWAY
SURREY

Telegrams :
WALFILCO, SOUPHONE, LONDON

Telephone : CROYDON 2754-5

L 4679 A

—WEYRAD—

COILS
.COIL. PACKS
I.F. TRANSFORMERS

AND TV. COMPONENTS

Among the very wide range of components which
we produce, types will be found to meet the
majority of requirements :

“H” TYPE COILS
Individual iron-cored, Aerial, H.F. Transformer,
and Oscillator types providing continuous coverage
from 12-2,000 metres.

«B’ SERIES COIL PACKS

Miniature 3-band units covering Long, Medium and
Short Wave bands or Medium and 2 Short Wave
bands. Alternative tuning capacities 365 pF or
483 pF.

p.4. I.LF. TRANSFORMERS

improved types are being introduced to maintain
even higher standards of performance and reli-
ability. For frequencies in the range 460-470 kc/s.
Dust-core Trimming.

|LLUSTRATéb_cATALOGt_JE - 6d.
WEYMOUTH RADIO MFG. CO., LTD..

CRESCENT STREET - - WEYMOUTH.

PRATTS RADIO
1070 Harrow Road, London, N.W.I0.

ke 1734, (Nr. Scrubs Lane)
e -~y  AMPLIFIERS  College
! General Purpose. ready
. units. Model
ACIOE (as_illustrated).
10 watt, 4 valve unit, Neg.
Feedback, Separate Pen-
tode mike Stage and
Sepapate Mike and Gram
Inputs, 2 Faders and Tone
Control. £10.7.8.  Medel
AC15k 6 Valve Unit with
P/Pull Output of 14-15
o & . watts. Scparate Pentode
Mike Stage and Scparate
Mike and Gram Inputs. 2 Faders and Tone Control. Feedback
over 3 Stages £14.14.0. Model AC321: larger version of AC15E
with output of 32 watts £19.15.0. Model V10K for D.CJ/A.C.
Mains. SPEC. as ACISE output 9-10 watts, 6 valves, £12.19.6. All
the above amplifiers are compliete with cascs and chrome handles.
Outputs match 3, 8 or 16 ohm speaker. All A.C. models (inc. Q9C»
bave H.T.. L.T. outlet for tuning unit, etc. All amplifiers are
enclosed and have sectionalised output transformers with Supe.
Silcor Laminations.
QUALITY AMPLIFIER CHASSIS for Records/Radio and Crystal
Fick-up. Model Q9C 6 Valve Unit with Bass and Treble Controls.
Williamson 18 Section Qutput Transformer. Output 9 watts push-
pull. Input switching for L.P./Standard/Radio. Adjustablc
Neg. Feedback. £14.14.0. stamp for fuller details of ahove
Amplifiers.
MICROPIIONES AND PLAYERS, Full range for use with our
‘Amplifiers. _ Latest ACOs, Collaro, B.S5.R. and Garrard types
available. D.S.R. 3-speed Single Player in Rexine Case, £9.9.0.
Three-Speed Auto-Changer (mixed) version. Monarch Changer
£16.16.0.
SPEAKERS QUALITY TYPES. W.B. H.F. 8in. 60/6 : 9in. G-
10in, 73/6. Goodmans Axiom 150 £10.7.6. Audiom 60 £8.12.8.
TAPE RECORDING. Complete Recorders from £44.13.¢. Tape
Amplifiers £15. Truvox Tape Deck £23.2.0. Wearite £35. OSC.
Units, etc., available, Send for List TRI.
ALL GOODS AVAILABLE ON ONE-TIIIRD DEPOSIT.
BALANCE OVER 12 MONTIHS, ALL GOODS ARE BRAND
NEW AND CARRIAGE FREE. DEMONSTRATIONS DALY,
NEAREST STATION KENSAL GREEN.
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N introducing the new Fury Four we have
endeavoured not only to produce an up-to-date
version of the original Fury Four circuit, but

also to try to produce a design which may be
adapted according to the particular needs of the
majority of our readers. In January, 1933, we
introduced a receiver circuit employing two H.F.
stages, as a large number of readers had expressed a
preference for the straight receiver rather than a
superhet. ~ Although the superhet is very popular
many readers hesitate to build one in view of the
probable difficulty of alignment. The question of
expense is also often raised. It was, therefore, thought
desirable to produce a straight type of receiver which
went beyond the usual H.F.-detector arrangement.
and again to use two H.F. stages. Normally it is
extremely difficult to design a stable receiver with
more than one H.F. stage, as elaborate screening
becomes necessary, but in the new recciver this
difficulty has to a large extent been overcome by using
only one tuned circuit in the two stages.

When preparing this design we
were also rather concerned to try
to cater for a large variety of
special needs. When we introduce
a design we are usually flooded with
inquiries asking how the receiver
may be modified to take care of some
particular circumstance—one group
of readers want tone control, others
do not. Some want to use the
receiver for record reproduction
mainly, whilst others have no interest
in this branch of radio but prefer to
spend all their spare time searching
for long-distance stations. Again,
one group of readers want short,
medium and long-wave tuning,
whilst others have no interest in the
short waves. It will be appreciated,
therefore, that it is very difficult to
design a receiver which can fill all
these individual requirements, and
usually two or three different models
have to be produced. In the new

FOuUr

THE LATEST VERSION OF OUR POPULAR TWO-RF.
RECEIVER,

WHICH iS FULLY ADAPTABLE
MANY PURPOSES

FOR

introducing unnecessary complication, and we there-
fore present a circuit which may be built as a three- or
four-valve receiver ; with or without reaction o with
or without tone control ; for one band or three, and
as a special set for the amateur ** den ™ or as the
family radiogram.

The Circuit

Examination of the circuit on page 734 will show
that several parts have been indicated in broken
lines. These are the optional parts of the circuit and
may be included or left out as desired without in any
way interfering with the performance of the receiver.
Taking the receiver stage by stage we see that it starts
off with an untuned H.F. stage using a modern B7G
type pentode. Isolation is effected for the aerial and
earth leads by fixed condensers which must be rated
at 750 volts or more, as the mains side of the receiver
employs A.C./D.C. technique which [eaves the
chassis “live” to one side of the mains. The
potentiometer which is used in place of the first

Fury Four we have tried to make the
design as flexible as possible, without

The top of chassis is clean and tidv with a minimum of wiring.

a o5 @
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tuning circuit enables the first valve
to operate with considerable gain
at all frequencies, and thus makes
up for an ineflicient acrial, or, if a
good aerial is used, gives an appre-
ciable gain to all signals, rather
than to one particular frequency,
which would be the case if the aerial
circuit were tuned. The signals
are tapped off by means of the
potentiometer, thus providing an
effective H.F. or R.F. volume
control, and in order to give full
efficiency to this form of control it
is linked back to the cathode
circu't of the second R.F. stage.
Thus, as the input is varied, so is
the bias on the second valve, which
is of the variable-mu type, and the
combination acts very effectively in
preventing  overloading  of the
detector—a necessary feature if
onc desires good quality. Coupling
between the first and second R.F.
stages is effected by a normal
H.F. transformer, and here we have
employed separate coils rather than
a commercial coil unit so that the
necessary flexibility may be intro-
duced. The coils arc the Maxi-Q
products by Denco, and they are easily fixed by means
of their one-hole fixing nuts, and have an iron-core
for matching. They are tuned by a 310 pF condenser
instead of the usual 500 pF, and this improves
performance on the short waves. It will be seen in
the circuit diagram that a three-way switch is used
for each coil (these being in the form of a six-position,
three-way Bulgin component), and instead of using a

A three-gquarrer front view
of the new Fury Four,

A three-guarter rear view of the

receiver,

short-, medium- and long-wave coil at each position,
the constructor may use two or three short-wave
coils, may cut out the switch entirely and use just the
medium-wave coil, or otherwise modify the coil
combination. The Yellow range of coils is used
between the two R.F. stages, and to feed the detector
stage a Green coil is used as this has a reaction
winding.  Again, this winding can be ignored if
desired, and it is included as it cnables the user to
receive C.W. transmissions—which are, of course,
not_receivable on a superhet unless a beat-frequency
oscillator is employed. The entire reaction circuit
may be omitted including the reaction condenser,
and also in the detector stage will be seen pick-up
connections also shown in broken lines. If the
receiver 1s to be used for the reproduction of
gramophone records the pick-up sockets should be
mounted on the rear runner and connected between
grid and earth. A change-over
switch may be included if desired, or
the entire previous part of the
receiver may be omitted and the
receiver built from the pick-up ter-
minals onwards, as a record player,

It has been mentioned that the
R.F. gain control is used to reduce
the strength of signals fad to the
detector stage so as to avoid over-
loading, and the outpui from this
stage may even still ke sufficient to
overload the first A.F. stage. The
output from the pick-up may also,
with some records, be toa great for
the first A.F. stage, and therefore an
audio or A.F. volume control has
been included. The detector and
first A.F, stage form the two triode
sections of a double triode, and
although an ECC81 has been speci-
fied for this, in some localitics it
may be possible to use an ECC82,
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REPLACEABLE shaft on the top of the deck
enables the user to obtain either of the three
speeds which have now been standardised for

tape recordings, namely 3%in., 74 or 15 inches per
second. In addition the main switching control is
interlocked so that there is little risk of inadvertently
erasing a valuable recording. The switch control has
to be linked to a further switch control in the am-
plifier and details of this together with the amplifier
wiring and assembly are given below.

To Swe Bias
winding

common t&gq

1 | ) () G- | () | G

70 tag 4

on
08¢ Col e

Erase Head Record —Playback Head
Socket Socket

Fig. 2.—Details of the head connecting leads shown
below.

Construction -

From the illustrations it will be seen that the change-
over switch is mounted to line up with the ** Sound-
Master ~ deck selector switch. Suitable brass pillar

line up with the appropriate holes in the deck. The
holes for these mounting pillars can readily be seen
in the illustration of the top of the amplifier.

The layout of the amplifier, as well as the necessary
wiring, should be adhered to closely to ensure freedom
from instability. Only one small screen is required,

| | A - || DD |G |- - ) G G| G|

The screened leads and plugs jor the iwo heads.

J ) D (D S - | G- ) G | D S ) W) SR G-

o

supports are also fitted for supporting the deck and .

'-(»-4n-u-(l-lmn-l_.y-n-v)-u-()-l‘-4;-U-n-uc,-»u-u-._ ..-u-i

CONCLUDING DETAILS OF THE
NEW  AMPLIFIER

(Continued from page 613 November issue)

this being close to the oscillator coil to screen it
from the bias control and level indicator. Very
litlle screened wiring is necessary so long as there
are no large deviations from the recommended

Side nearest front of chassis

ck - —LbeC\
O/-o,

pd
\3Y' To R2/
% Svygv%and pin 6
\ of V3
7o R22
and R25

Switch wafer nearest chassis

Fig. 3.—Deiails of the switch connections.

layout, and a careful study of the wiring diagrams of
the switch and bottom of the chassis will be well repaid.

The press-button switch for bringing in the ‘level
indicator SW7, is shown on the front of the amplifier
and is'a micro-switch. Any type of press-button
switch may be used, this particular specimen having
been on hand. To the left of the micro-switch will be
seen the neon indicator, which is an Osram Type “GT
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Incidentally in comparing the wiring diagram, ‘
Fig. 5 (page 738), with the theoretical diagram, §
published last month it will be noted that the recti- i
fying valve is shown in one diagram with a cathode :
and in the other without a cathode. We have |
actually used a 6X5 which has a cathode, and if an i
alternative type of valve is employed of the directly- 2
heated type the H.T. positive connection will be ‘
taken to one side of the heater instead of to cathode. i
All other wiring details may be gathered from an 2
examination of Fig. 5, and the illustraiion of the ‘
underchassis view below. i
Testing i
When the amplifier has been comipleted, tests may ‘
be carried out, initial checks being made to ensure ;
that there is no direct short in the HT and heater .
circuits. Valves may then be inserted and with the |
selector switch in the centre position, checks can 3
be carried out using a microphone or gramophone !
pick-up. If these checks are satisfactory, the record §
and erasc heads should be connected to the tape ;
deck and preparations made to produce a recording. ‘
Perhaps the most important adjustment which has |
to be carried out is the setting of the lcvel control
priming voltage to the neon indicator, but this can
only be done after experience has shown to what
level the amplifier has to be set. The best way of
arriving at the correct level setting is to make several ‘
recordings at different levels and determine which is §
the best, if necessary also making some adjustments
ncon. This has been fitted with a
piece of rubber sleeving for pro-
tection only. ‘
Little more need be said aboutcon- :
struction except again to emphasise l
the fact that the layout and the 3
wiring should be strictly adhered to.
Side nearest fwf chassis i
SWS
|
|
|
|
|
- |
/ =3
|
i
|
|
!
‘ !
Y ‘
Stop mechanism i
Fig. 6.—How the switch assembly i

is made up.

Below chassis view of the wiring.

) ) | ] {) G | { | D} - { ) || (| D D |- s { () - | >} 4 | D () - D ) (D (| A ) {1 )+ i ) et
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to the bias control, commencing with this in the mid-
position. Having determined the best recording level,
then a further recording is made, this time with the
fevel indicator switched in and the control adjusted
until the neon flashes on peaks. An incorrect setting
of this control will cause the neon to strike con-
tinuously or at low audio levels, and it is esséntial

for good recordings that the level control be correctly -

adjusted. Once this setting has been found it need
never again be adjusted unless some modifications
are made to the amplifier itself, and in use it is
switched in only when first setting up, the recording
level adjusted until the neon flashes on audio peaks,
the push-button switch released, and so long as there

are no wide variations in the audio input the record-
ings will be free from overloading yet will have
adequate output.

Performance

The lack of tone controls has not been found at
all serious as in practice there are very few record-
ings that have shown an excess of top or bass,
and in only one case has it been found necessary
to reduce the high-frequency response due to the

‘toppy " nature of the recording, and this was done
by connecting a -01p¢F condenser in series with a
50,0002 variable resistor between the anode of
V3b and chassis.

Lamp

PECOPD PLA YBACK

m car (mps

S °©

TO R
Lra HEAD

ECORD
—PLAYBAC‘( ©

N\ | =
+ +
c2_¢cs 5
ORANGE  RED
o C
© L4 = L4
B " 5| s

@@0 OcTaL SOCKET
o DECK MOTOPS

‘ NOTE. POINTS MARKED MC
ARE EARTHING TAG
CONNECTIONS TO
CHASSIS

ALL UNFINISHED EADS

N\ CONVNECT TO RECORD—
"\ PLAYBACK SWITCH,
\\ FOR FULL SWITCH
N \ WIRING SEE FIG 4
RANGE

LF CHOKE

O O

- J

-

Fiail

AC mains

Fig. S.—Wiring diagram of the amplifier.

ON-OFF SWITCH

Note that R24 should be 22012 and not 220K as shown in the list of parts.
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radio products Itd.

”.;”0” (Dept. P.54) 418 BRIGHTON ROAD, SOUTH

CROYDON, SURREY.Telephone Croydon 5148/9

These really powerful units in compact, form "ne quality and performance right out of proportion to
their midget size and modest cost. Osmor ' Q" Coilpacks have evervthing thet cnlv the highest
degree of technical skill can ensurc— \Lm selectivity, super sensitivity, adantability.  Size
only 12 x 3! x 2} with variable iron-dust cores and Polystyrene formers. Buailt-in trimmers.
Troplcalxaed Prealignetl Receiver-tested and guaranteed. Only 5 connections t» make. All types
for Mains and Battery Superhets and T.R.F. receivers. Ideal for the reliablz counstruction of
new sets, also for conversion of the 21 Receiver, TR1196, Type 18, Wartime Utility and others. Send
to-day for particulars!

SEPARATE COILS 4/- OSMOR STATION SEPARATOR

A full range is available for all popular | The Separator may easily be tuned to
wavebands and purposes. Fully descrip- | eliminate any one station within the

tive leaflets and connection data i
available. (Optional) new simple fixing CER(E0) o] (I ﬁLmr_lg t,a'kes only a few
2d. extra. Just note these ' 5 Star " seconds. Sharp tuning is effected by

Features. * Only lin. mgh * Packed in | adjusting the brass screw provided.

GCHASSIS CUTTER

Type Hole Sizes Prices
1 lin. xIlin. 19'6

. c11i
damp-procf containers. * Variable iron- 2 “fm BRI, 18/9
‘gll:)sr: cor.elsov; I]‘énstsedpmigs for easy connec- NO. METRES 3 $in. x1lin. 22/8
L oly- i e Gl o
?th,v‘l;[ene formers, 1. or ':,eu'éa_[ 1—141-250 4 18n. x 2in. 273
W. T.R.F. REACTION g N .
40811“ TYPE QR 11-12 ialiee =D HNlust. list on request.
: 3—267-341 .
A range of
coils for F.M. 4—-319-405 b e e L S Gt S R e S S e

Receivers into
shortly avail-
able.

A special design
of coils now
available for
reflex circuits.

I L.F.s. 465 k/c. Permeability tuned with I
I fl g leads. Standard size Min. x 1#in. |
6—455-567 X 3iin. For use with CSMOR coilpacks
7/6 - N I and others, 14/6 pair Midget 1LF.s 485
—1450-1550 k/e. in. X }in. x 2iin., 21'- pair. PRE-
COMPLETE 8 110-550 wie. | | ALIGNED. 1/8 extra, boih types.

o, s i s Gt At et e e . . et v e 1

Send 5d. (stamps) for fully descriptive | DIALS—VARIOUS DIALS CALIBRATED TO COILS
fp[ literature including “ The really eflicient Metal dials. overall size 5!in. sguare. Cream background, 3-

Receiver 5—305-192

S-valve Superhet Circuit and practical o A

Drawings,” 6-valve ditto, 3-valve (plus 3"5"_":5&33’5” ggce 3/GSea§laves. M2. L & M. waves, M3, M. and

rectifier) T.R.F. circuit, Battery portable Pointer 1/3 : Drum, Drive, Spring and Cord.
Superhet circuit, Coil and Coilpack leaflets, Chassis Cutter TypeAglass dial assembly. measuring 7in. x 7in. (4 \g- overall).
leaflet. and full radio and component lists. and interestiny Mounts in any position. Choice of two 3-oolaur scales, 246
miniature circuits, etc. P. &P 1/8

mmwmmmﬁm\
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING
TO CIRCUITS WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED,

VWWM

Wil ENDEAVOUR TO KEEP ABREAST OF TIlE TIMES BY BUILDING THE VARIOUS CIRCUITS PURLISHIED IN
S WIRELESS WORLD,” ©* PRACTICAL WIRELESS” = RADIO CONSTRUCTOR,” ETC. WE KEEP sSTOCKS OF TIHE
COMPON 'S SPECIFIED v

‘“ PRACTICAL WIRELESS ™’ ‘“ WIRELESS WORLD ‘“RADIO CONSTRUCTOR "
Coronet Four ; Beginners' Superhet : ~ No Compromise "’ TRF Tuner. ' Midget Converting the TRI1I93 receiver to a
Modern High Power Amplifier 2 ; Attache Mains Receiver.” Sensitive 2-valve gf;}s{:ll dpi'gsgozic s h]%tadfgc?égggr simple
Case Portahle ; R1155 Convertor Receiver. Television Converter (special Ecc;nomya W’.P.}’:Ampliﬁex‘. Circu?tmatrf(.i
A.C. Band-Pass 3: Modern 1-Valver ; | colls in cans available). Midget sensitive | details available for adding push-pull to
3-speed Autogram, modern reflex, etc. T.R.F., etc. the 5/6 valve Osmor sugerhet.

A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION

“Q” COIL UNITS MAKE EASY SWlTCHING

Wavebands may be added or changed in a few minutes.
Switching arrangements can be increased as required.
Multi-waveband Collpacks may be easily made up.
The Coil Unit consists of Aerial and Oscillator Coils
and Trimmers wired and rcady to connect to switch.

LI TIOO

THE SIMPLEST AND MOST CONVENIENT METHOD
OF SET BUILDING SO FAR DEVISED FOR THE
AMATEUR.

l 5, PER including 4
= UNIT foolproof drawings

CULL UNIT TYPL L.

T

DESIGNERS ARE ASSURED OF FULL CO-OPERATION
PLEASE LET US KNOW YOUR REQUIREMENTS
NEWCOMERS TO RADIO. WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP
SEND US YOUR PROBLEMS
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The COMPLETE HOME

ENTERTAINER ... The
22 EDITOR®

= TWO-SPEED

Suitcase
Tape Recorder

Ea_sy to ca.rry—Eaiy. to look at.‘ Operatine
Shomnwithous s AR ooyt oner inches The EDITOR”
H.P. TERMS  Conderwith Ton. spoole ou the 4 5 .

g::{:lcc!eeposnstp:veigz ::::‘rl‘i{:;.atF:;fl;t value and Pl d ‘SI;_S).
over 12 months. Complete with Microphone & 1200 Tape

SPECIFICATION * Two speeds 3fin. and 7}in. per
sec. % Twin track heads % Three high-grade specially designed
motors % INDEPENDENT BASS AND TREBLE CON-
TROLS FOR RECORDING AND PLAYBACK * Overall
negative Feedback +* Amplifier may be used independently
for very high quality record reproduction and public address
% High fidelity Record head + Provision for external speaker
* Speaker muting switch ¥ 4 watts output—briiliant reproduc-
tion * Positive servo braking on all functions % Size only 16%in.
x 12in. x Sin. (without lid) * Radio/Gram and microphone
inputs % For 200-250 V. A.C. mains * Automatic Erasure ¥%
Eminently suitable for the new pre-recorded tapes.

E.&G. MA“. ORDER SUPPI.Y co. The Radio Centre

33, Tottenham Court Road, London, W.l. MUSeum 6667

In full swing!
Those on the look-out for
full value for their money
are getting it at

The Walk-around Shop

which we recently opened at

52 TOTTENHAM COURT ROAD, LONDON, W.1
(A few minutes from Lyons Corner House)

If you have not yet paid us a visit, come along

as soon as possible and inspect the wide range

of surplus lines displayed, including :

RADIO  EQUIPMENT — RECEIVERS—TRANSMITTERS—
COMPONENTS, ETC. — LABORATORY INSTRUMENTS —
ELECTRICAL ACCESSORIES — AIRCRAFT SUNDRIES, ETC.

RECEIVER UNIT Ex l143A
Suitable for conver-
sion to 2 metres or
F.M. Wrotham
transmissions,
Valve line-up : (4) EFS0 ;
(1) EL32; () EF39;
(1) EBC33: (I) EASO.
Supplied with circuit
diagrams.

PRICE 9/- post

(less valves)

It will pay you to pay us a visit.

BROS. LTD. LANgham 0141.
52, Tottenham Court Road, W.I.

OPEN ALL DAY SATURDAY Shop hours 9 a.m.-6 p.m.

Books on the theory and
practice of electronics, new
developments, circuit design,
and other specialized sub-

jects can be quickly supplied

through your local Smith’s
shop or bookstall.

Your copies of PRACTICAL
WIRELESS can be bound into
attractive volumes; and all your
stationery and printed matter sup
plied through our local branch.

WwW. H,. Smith
& Son

for SPECIALIST BOOKS

Head Office: Strand House, London, W.C.2

December, 1954
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RADAR
KNOWLEDGE

received a radiation from some source in outer

space in December, 1931, radic-astronomy has
tecome a recognised branch of science. The sig-
nificance of his discovery was not realiscd at the
time, and its development took place only after the
last war.

Jansky was investigating atmospherics on a wave-
length of 15 metres, when he discovered that the
intensity of aerial noise did not vary according to the
time of the day but with a period of 23 hours and 56
minutes—corresponding with the carth’s rotation
relative to the stars. The source of the noisc was
finally traced to the Milky Way, but Jansky failed to
detect any emission from the sun.

So far, all our astronomical knowledge had come
through the * window > in the carth’s atmosphere
which admits the visible light, corresponding to a
range of wavelengths covering three-and-a-half
octaves. It was now evident that there was another,
much larger window, covering 10% octaves, ie.,
wavelengths from 1 centimetre up to 15 metres,
Molccular absorption limits the window at the high-
frequency end and, towards the fonger wavelengths,
the ionosphere bars the * view.” This wide range is
a clear advantage of radio-astronomy over classical
astronomy, and there is also the fact that the weather
puts no restriction at all on the use of our radio-
elescopes.

When in February, 1942, British Army radar
equipment, working on a wavelength of 4 to 6 metres,
was suddenly and scriously interfered with by the
occurrence of an extremely high noise, it was feared
that the Germans might have discovered some new
form of jamming. The source of interference, how-
ever, was traced to be the sun which, just then,
showed an extremely large sunspot. The observations
made at that time finally gave the impetus to the
systematic investigations which began in 1946,

Early radio-telescopes consisted of an array of
half-wave dipoles, but their power-gain, even when
used with a reflector, rarely exceeded 100. Their
resolving power also left much to be desired, but this
depended on the nature of the received waves. With
increasing wavelength the resolving power decreases
and at 60 centimetres it is already about one million
times smaller than that of quitc a small optical
telescope.

Considerable improvement, however, was achieved
by using several acrials, widely separated and fecding
them to a common input at the receiver. These
* interferometers > have been constructed with base-
lines as long as six miles, and in Australia an inter-

S]NCE K. G. Jansky, an Amcrican scientist, first

AN INTERESTING ACCOUNT OF THE WAY IN WHICH
IS NOW BEING USED TO

IMPROVE OUR

OF THE UNIVERSE By W. Schroeder
feromcter for the investigation of solar radiations has
been erected which consists of 32 acrial systems. The
resolving power of this instrument is about onz
minute of arc.

Naturally, these aerial systcms have to be rebuilt
every time a change of wavclength is desired. A more
versati'e type is the parabolic mirror with a half-wave
dipole at its focus. These can be easily constructed
as the mirror necd only consist of tinplate or wire-
mesh because of the long wavelength, and deviations
of up 1o 4/8 from the true form of the parabola have
no ill-effects.

Such a telescope was erccted at Jfodrell Bank,
in Cheshire, in 1947. its diameter is 218ft,, and the
receiving dipole at the focus of the mirror is fitted on
top of a 126ft. mast which can be tilted in order to
displace the direction of the received beam. The
mirror of the instrument consists of wire mesh, the
separation of the wires being 8in. The leakage of this
mirror is 37 per cent. at a wavelength of 2 metres.
The fact that the departure of the surface of the
mirror from the form of a true paraboleid is about
Sin., limits the shortest wavelength reccivable at
I metre.

The rather arbitrary measurements of the instru-
ment were a result of the slender means available to
Professor A. C. B. Lovell when he built the mirror,
and strangely enough, the height of the rim, which is
23ft. 4in., was actually determined by the height of
their ladders.

*

7o Radiostar

7o Celestial
Pole

90°minus

Declination
of

Radiostar

Etevation of

7 Telescope
L PN S 0

Fig. 1.—Setting up a radio-telescope : The declina-

tion of the area of the sky investicated depends

on the elevation of the beam and ou the latitude
of the place of observat:ca.
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The results obtained with this telescope were so
encouraging that the building of a large, completely
adjustable radio-telescope was contemplated which is
now actually under construction. Professor Lovell, of
Manchester University, is mainly responsible for its
design. and the cost of construction is shared between
the Nuffield Foundation and the Department for
Scientific and Industrial Research.

The mirror of this new radio-telescope will have a
diameter of 250ft., and its focal length will be 624ft.
The huge bowl of copper-wire mesh, spaced at lin.
intervals, with its frame and supporting girder weigh-
ing in all about 600 tons, can be set to any elevation
desired. It is supported by two towers, 185ft. high,
which run on a circular railway track, enabling the
instrument to be directed towards any part of the sky.

o,

INtensity —pm

",

+40m. +/hr

it

=20,

—/hr —40m. +20m.
Transit

Time

Fig. 2.—Typical recording of the transit of a
radiostar, indicating ** scintillation.”

At a wavelength of 21 centimctres this aerial system
will have a power-gain of 100,000, and the beam-
width is as small as 12 minutes of arc.

Naturally, these huge instruments are employed
to investigate the faintest sources of radio waves
reaching us from outer space, but quite small instru-
ments can yield surprising results with nearby sources
of the Milky Way and the sun, especially at wave-
lengths under 1 metre. When receiving very short
wavelengths, the dipole at the focus is usually replaced
by a wave guide which conducts these microwaves
with extremely low losses. The mirrors of these
telescopes have diameters of 3 to 6ft., and quite
good results have been obtained by amateur radio-
astronomers with a 5ft. mirror of lin. copper-wire
mesh, with a dipole at the focus. The wavelengths
received were from 15 to 60 centimetres.

The rcceivers employed in connection with these
aerials are always conventional” V.H.F. receivers,
the only modification being the addition of a field
strength recorder either in the anode circuit of an
A.V.C. controlled valve, or of the detector valve if a
super-regenerative receiver is used. In the latter
case, the best circuit is a detector with separate
quench oscillator-and one R.F. stage. with a valve-
voltmeter connected across the anode load resistor
of the detector serving as indicator.

Aerials

Usually, the aerials—if not adjustable—are
mounted to face south, similar to the meridian circles
of the great observatories. As the earth, relativc to
the stars, makes one revolution in 23 hours and 56

minutes, the telescope sweeps out a complete circle
in the sky daring shat period, the width of which
depends on the beamwidth of the instrument. The
transit of a source of radio waves is then recorded in a
fashion similar to that of Fig. 2. It will be noticed
that the curve is not a smooth one, showing a gradual
increase in field strength up to the maximum at
transit time, and afterwards a gradual decrease, but
numerous kicks over and below the average position
will be recorded. This ** Scintillation " is just like
the twinkling of visible stars whose light never is
steady either, and the reason for this is in both cases
the instability—electrical or optical—of the earth’s
atmosphere.

The discoveries to which the application of radio-
telescopes has led are considerable already. Since
Bolton and Stanley in Australia detected the first
“ radio star,”” an intense source of emission of very
small diameter, in the constellation of Cygnus in
1948, over 100 of these point sources have been
discovered. The most remarkable feature of these is
that they usually cannot be identified with any visible
object in the sky, but the use of the great 200in.
telescope on Mount Palomar finally revealed very
faint nebulae in an intense state of agitation as the
probable sources of radio energy reaching us from a
part of the constellation Cassiopeia. The radio star
in Cygnus was discovered to be a collision of two
galaxies of stars, far beyond our Milky Way system,
at a distance of one hundred million light years.
A third object has been identified to be the remains
of a supernova—a star which exploded in a.p. 1054,
an occurrence which was recorded by Chinese
astronomers.

The scope of radio-astronomy was considerably
extended when I. Ewen and M. Purcell, of the
Harvard Observatory, discovered a line-emission,
similar to the spectrum lines of visible light, on a
wavelength of 21.2 centimetres (1,420 Mc/s) after
this had been predicted by the Dutch astro-physicist
van de Hulst in 1945, Very sharp tuning was necessary
to distinguish this from the continuous spectrum of
the radio emissions.

The discovery of this line-emission has been
instrumental in the research into the structure of our
own galactic system of the Milky Way beyond the
point where optical astronomy began to fail, and
already the actual distance of a radio star has been

determined independently from any optical

instruments.

Waveguide —f Wooden
Supports

Wire Mesh

Reflector

Fig. 3.—Cross-section through a parabolic reflector

with waveguide for the reception of radiations in the
microwave region.
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PLASTIC CABINET as illustrated,
114 x 6} x S}in., in walnut or
cream, ALSO IN POLISHED
WALNUT, complete with T.R.F.
chassis, 2 waveband scale, station
names, new waveband, backplate,

drum, pointer, spring, drive
spindle, 3 knobs and back, 22/6.
P. & P., 3/6.

As above with Superhet Chassis,
23/6. P. & P, 3/6.
As above complete with new 5in. speaker

to fit and O.P. trans. 37/6. P. & P.3/6 with
Superhet Chassis, 39/6. P. & P. 3/6.

Used metal reetilier, 230 v. 50mA., 3/6 ;

gang with trimmers, 6/6 ; M. & L. T.R.F.

Coils, 5/- ;3 Govt. valves, 3 v/h and circuit,

6/- ; volume control

/6 ; wave-change switch,

2/-; 32 x 32 mfd., 4/~ ; bias condenser. 1/-
resistor kit, 2/- } condenser Kit, 4,-.

M & L Superhet Coils with circuit. 6/6 ;
iton cored 465 IFs, 7/6 ; min. gang. 5/6 ;
volume control with switch, 4/~ ; wave:
change switch, 2/6 ; heater trans., 7/6 :
4 vvh, 1)6: 4_Ex Covt. valves., metal
rectifier and Xtal diode with circuit,
14/6 ; 25 x 25 mfd., 1/ ; 16 x 16 mid.. 3/3 ;
Condenser kit (i7), /6 resistor kit
(14), 3/8.

Mediwm and Long Wave Crystal set, in
attractive plastic cabinet mcorporamn"
Germanjum diode. 16/-.

Icadphones to match above, per pair 7/6.

GOMPLETELY BUILT
SIGNAL GENERATOR

Coverage 1207Kc/s-320 Kc's.. 309 Kcls-
900 Kcfs., 900 Kc/s-275 Mc's., 275
Mc's-8.5 Mc/s,, 85 Me/s-25 Mc/s., 17
Mec s-50 Mc/s., 25.5 Me's-75 Mc's. Metal
case 10 X 61 x 41in., size of scale 63 x 3}in.,

2valves and rectifier. A.C, mamsZOO—?.Ov
Internal modalation 400 c.p.s. to a depth
of 30”,. Mcdnlated or unmodulated R.F.
outnut continuonsly variable 100 miili-
volts. .W. and mod. switch, variable
A.F. output and moving coil output
meter. Black crackle finished case and
whitc panel, £4/19/6, or 34/- deposit and
3 monthly payments of 25-. Post and
Packing 4/- extra.

Iigh impedanee plastie recording tape
by famous manufacturcer. 1,200 feet com-
8/~
Pe. 200’250 v.. secondary 3, 4, 5, 6,
9,10, 12, 15, 18, 20, 24 and 30 voltdt2amps
l)rnn thro’ 280-0-280, 200 mA., 6 v. 5 amps.,
5 v. 3 amps.. 27/6.

Terms of business !

not stated, please add U6 up to 10/-, 2/- up to £1 and 2/6 up to £2.

plete on '=pool 176. P. & P.16. 600 feet .
P. &P,

Meater Transformer. Pri, 230-250 v.
6 v, 1} amp.. 6/~ ; 2 v. 2} amp., 5/-.

R.I. MAINS TRANSFOR MERS, chassis
mounung, feet and voltage panel. Pri-
maries 200,

?50-({?;%075 mA 6.3v.3a. tap4v. 63 v,
350-0-350 70 mA. 4 v.5a., 4v. 2.5a, C.T.,
18/8. P, & P. on above transformers 2/-.
500-0-500 120 mA. 4 v. C.T. 4 a. 4 v. C.T.

P. & P. on the above txans[ormnrs 3/-.

32 mfd., 350 wke. 2/-
16 x 24 350 wke. 4/~
4 mfd. 200 wke. 13
40 mfd., 450 wkg. 3/6
4/6
5/9
3/9
4/~
6/6
25 mid.. 25 wke. . 114,
250 mfd 12 v. wke. 1/-
16 mtd , 500 wke. wire onds . 3/3
8 mfd., 500 v. wksg., wire ends . 2/6
8 mfd., 350 v. wkg., tag ends . 16
50 mfd.. 25 v. wke., wirc ends 1/9
100 mfd.., 350 \vkg 4/-
9/6
313
2/6
-
16-+32 mld., 350 wkg. 8/~
50 mfd., 180 wkz. 1/9
65 mfd.. 220 wkg 1/6
8 mfd., 150 wkg 1/6
60 + 100 mfd.. 280 w’ 8/6
50 mfd.. 12 wke 11d.
32+32 mfd.. min. 275 wkg af-
50 mfd., 50 wkg.
ends 1/
Minjature wire ends moulded 106 pt.,
500 pf,. and .001 ea . 7d.

280-0-280 80 mA. 4 v. 4., 4
230 v. 350 mA. 6.3 v. 4 2. twice 2v. 2a. 19/6
Auto-trans. input 230/250 HT 500 v.

250 mA.6v.4a. twice2v.2a......... 19/6
250-0-250 80 mA, 6.3 v. 1 a v.
1.5a 10/6

PATTE R\ GENERATOR 40- 70 Mc/s.
direct calibration, checks frame and line
time Dbase, rred;uency and linearity,
vision channel alignment, sound channci
and sound rejection circuits, and vision
chafinel band width. Silver plated coils.
black crackle finished case. 10 x 6} x 4tin.
and white front panel. A.C. mains 200-25(
volts. This instrument will align any TV,
receiver. Cash price, £3.19.6 or £1.9.0
deposit and 3 monthly payments of £1.
Post and packing 4/- extra.

TV, CONVERTER for the ncw com-
mercial stations, complete with 2 valves.
Frequency i—can be st to any_channel
within the 186-196 Mc's, band. IL.F. :(—will
work into any existing TV. receiver,
designed to work between 42-68 Mc/s.
Sensitivity 10 Mu,v. with any normal TV,
set. Input :—arranged for 300 ohm feeder.
80 ohm feeder can be used with slight
reduction in R.F. gain, Circuit EF80
as local oscillator, ECC81 as R.F. amplifier
and mixer. The gain of the first stage,
grounded grid R.F. amplifier, 10 db.
Requires power supply of 200 v. at
25 mA., at 0.6 amp. Input Blter
emurmr’ complcte freedom from un-
wanted signals. 2 simple adjustments
only. £2.10,0, Post and packing 2/6.
Volume Controls. Long spindle less
switch, 50 K,. 500 K., 1 meg. 26 each.
P. & P, 3d. each.

CR100 Coil packs 10-2,000 metres, in
soiled condition comblete with 4-gang
tuning condenser. P & P 19/6.
€CR100 €Coit packs in first-class con-
dition less oscillator section, (-ombl(-lc
with 4-gang tuning condenser. P, &
P, 3/6. 19/8. -

€R100 465Kc FFs, (ypes 3. 4 & 5 &
BFO, new condition, 7/6 cach. 465 Ke
Xtal for CR100. 1
4-gang tuning condenscr for CR100,
(As23

Cush _with order. Despatch of goods iwithin three days from receipt of order.
All enquiries S.A.E.  Lists 5d. each

RADIO AND TELEVISION COMPONENTS

Volume Controls. Lomg- spindle and
switch. 1, 4 1 and 2 meg., 4/- each ; 10
K. and 50 K., 3/8 each. # and 1 meg., long
'S?indle, double pole switch, miniature,
5/-.

Standardl Wave-change Syvitcles, 4-pole
3-way. 1/9 ; 5-pole 3-way, 1/9. Miniature
3-pole 4-way. 4-pole 3-wav. 2/6. 2-pole
11-way twin wafer, 5/-. 1l-poi¢ 12-way
single wafer, 5/-.

Valveholders. Paxolin octal. 4¢. Moul-
ded octal, 7d. EF5), 7d. Moulded B7G.
7d. Loctal amphenaol, 7d. Loctal pax., 4d.,
Mazda Amph., 7d. Mazda pax., 4 A,
BSA amphenol, 7d. B7G with Screening
can, I'6. Duodecal paxol:n, Sd.

Twin-gang .0005 Tuning Condensers,
5/-. With trimmers, 6/6.

Midget .00037 dust cover and trimmers,

RADIOGR A M CITASSIS.—5 wmlve A.C./
D.C. 3-way band superhes, 195:255 volus
19-49. 200/550 and 1.000-2.0%0 mectres, fiy-
wheel tuning frequency. 3170 Kc/s iron-
cored coils and IFs. Size of chassis,
13 x 64 x 2}. Complete with valves and 8in.
P.W. speaker. p. & p. 5/-, £8.17.6.

Constructor's pareel, comprising chassis
+ x 8 x 2in., cad! plated, i8 gauge,
v h, IF and trans. cut-outs, back-plate, 2
supporting brackets. Su'a»ebaJ\d scale,
new wavelength stations names, Size
of scale 11i x 4iin., drive sp. drum, 2
pullevs, pointer, 2 bulb holders, 5 pax 1.0.
vih, knobs and pair of 465 lFs twin
gang, 16 x 16 mfd. 350 wkz , mains trans.
250-0-250 60 mA. 6.3 v. 2 amp., 5 v. 2 amp,
and 6iin. M.E, speaker w th O.P. trans.
P. & P, 316, i
R.& A. M.E.6%in. speakervlth(}l” trans.,
field coil 175 ohms. 9/8, E & P. 2/6,
R. & A. 6lin. M.E. speaker with O.P.
trans., field 440 ohms. 108, P. & P. /8,

Battery Charger, input Z%)/250 7., ontput
6 & 12 v. 1 amp. Black crackle finished
case size 10 x 6 x 4in. P, & P, 3/-. 21,
Potato & Vegetable Pecter, by famous
manufacturer, capacity 4'lhs., complete
with water pump. All aiumirium con-
struction,  white stove-enamel finish.
Originally intended for adaption on an
electric food-mixer, can de easily con-
yerted for hand operation, 39/6. P. & P.

-
Primary. 200-250 v. P. & P. 2/-_
:2300-0-300 100 mmA., 6 v. 3amp., 5v. 2amp.,

Drop thre’ 250-0-350 v. 70 mA., € v.25

amp., 5 v. 2 amnp.. 14/8.

Drop thro® 250-0-250 v. 80 mA., Gv. 3amp.,

5 v. 2 amp., 14/6.

280 -0-280, drop through, 80 mA.. 6 v,
3amp., 5 v. 2amp., 14/6.

250-G-250 80 mA., 6 v. 4 amp., 1¥/-,

])IO]I throe' 270-0-270, 80 maA.. 6 v. 3 amp.,

4 v. 1.5 amp., 13/6.

Drop thro’ 270-0-270 60 mA., 6 v. 3 amp.,
11/6.

Auto Trans. Inpuat 200/250. H.T. 350 v.
35 a

350 mA. Sepaxace L.T. 6’.‘3v Ta., 63v
amp.,  v. 3amp., 25'-. P. & P, 3/-,
ri. 200/250. Secondary 9 v. 3.5 amp.

6.3 v. d amp., 12/6.

Pri. 230 v. 8&cc. 500-0-5) and 590-0-500
250 MA. bolh windings. 4 v. 3 amp.. 4 V.
3amp., 39/6. P. & P. 5/-.

Mains Transformer. fully imeregnated,
imput 200, 220, 230 and 240 Sec. G00-0-600
275 mA.. and 200 v. at 30 mA., complete
with separate heater trarsformer. Input
210, 220, 230, 240. Soc. 6.2 v, 2 amp. three
times, 0, -}, (:.Sv at 3amp.and v, 3amp.,
45:-. P, & P.

Mains Tr nnsform(-r. fully impregnated.
Input 210, 220, 230, 240. Sec, 350-0-350

mA., with separate heam-r transformer.
Pri. 210, 220, 230, 240. Sec. 6.3 v. 2 amp.,
6.3 V. '3amp 4 v. 6 amp.. Ind 5v. 2amp
30/-. P. & P.5/-.

Where post and packing charge is

(Opposite

D. COHEN,

Hours of Business : Saturdays 9-5 p.m.

23, HIGH STREET, ACTON,

Wednesdays 9-1 p.m. QOther days $-4.30 p.m.

Granzda Cinemay
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Fices

ai”

RE(EI\'I‘R UNIT 13601
: 10DB/6037

Ref.
With valves 2/VRi36 (EF54), VR137 (EC52),
5{VR65 (SP61) 4/VR92 (EAS0), VRI1 (EF50),
6V6G, VU3%A (R, ete.. LF. 13 mes. Dim. @
‘1§8§9rx8m Wgt. 38 ibs.
sk for

P/HA93 39/ 6 Each

POWER UNIT TYPE 266
In Transit Case. Input 80 v. 1.5 Kicps. A.C.
Qutput H.T. 120 v. D.C. bias 3 and 9 v. L.T.
2 v. Smoothed and stabilised. Complete
with 5U4G valves, VCI110 stabiliser, 12 v.
1 a. Metal Rectifiers, etc.. etc., in attractive
metal case with handles, Dim. : 11lin, x

Blin, X 74in.
22/6 Each

Ask for
P/EBTO0
AERTAL ROD
15in. lengths, copper plates, steel tube,
ferruled to interlock an aerial of desired
3/16in. dia, Ask for P/H709.
Ask for P/HTIO0.
Post 6d.

dz. lengths.  extra
R :\I)AR,REFLECT()R AERIAL
MX/137/A

Splder-Web mesh aerial in original
moisture-proof carton, wlth assembly in-

Post 9d.
P/E1TS 4/ 11 Each extra

ION TRAP JIACSI\E'II‘ ASSLMBLY

(-4 us
Type IT/6 by Elac for 35 mm. tube neck.
¥ y Post 3d.
extra
ROTARY
WAV WETCH
3 Wafers each, 2 pole, 5-way. Dim. : 3}

Carriage
Paid

Carriage
Paid

Eac!
WAFER
“CHAN
in. x

alaoked

Cyatesdlale

PLOTl"l l{ l*ll<l l) ‘Vll\ v

A precisfon made Prou'actor Unit, first
class condition. With 2 scales 0-180 deg..
moving Crossarms, scaled 21-65 each. 12iin.

long. Straight edge base scaled 0-3500
lengths 25in., fully extended. In soiled
leather case, 16in. x 5iin. x 2in.

Ask for 9 /1 Post
P/H864 Each Paid

ELECTROLYTIC CONDENSERS
Metal Can, Clip Mtg. Types. Cap. 24-24 mifd.
450 v. D.C. wkg. Dia. 18in. x 2in.

Ask for 3 /_ Post
P/H9TL Each 3d.
Or 3 for 7/6. Post pald.
MICROPHONE
Ref. 10A/1438L
(Flying Helmet type.)

Ele&‘tro Magnetic 50 ohms with switch,

lead and 2-way socket.

Ask for Post 6d.

P/E16 Each extra

CARBON “ANI[\')-SET MICROPIIONE
O .

Ask for Post

PIEL3 7/6 Each Paid

IIEADPHONES CHR-2

Pair high impedance 4.000 ohms with

wire headband and leads.

Ask for 0 /9 Post
P/HT86 Each Paid
HEADPIIONES DLR-1
Pair low impedance 50 ohms, with head-

band, lead and jackplug.
Ask for 8 “Post
P/H39%0 Each Paid

CORD DRIVE SPINDLE
Ratio 6-1

Reverse Vernier Drive, l.e., cord runs out-
slde chassis.

Post

3d.

Pitiote" 1/- Each

Or 3 for 3/-. Post Palid.
5-WAY GROUPBOARDS
Paxolin panel 2iin. x 24in., with tags for
mounting 5 condensers or resistors, two-

hole fixing.
6d. By

Ask for
P/H981
Or 3 for_ 1/8.
‘0-AXIAL C
Any length supplies 52 ohms. 12 mm. dia.
Price bd. per yard. Minimum 12 yards at
5/- post paid. Ask for P/ES87.
THROAT MICROPHONLE
Ref. : ZA.13935, )
Pair Electro Magnetic lozenge-shaped picces
(7.5 ohms) with strap, lead and jackplug.

Ask for 3 1 Post 6d.
P/E14 Each cxtra
THROAT MICROPHONE
Ref. : ZA.19734

Pair Electro Magnetic lozenge-shaped pieces
(7.5 ohms) with strap. lead and jackplug.
Ask for Post 6d.
P/HI55 Each extra
THROAT MICROPIIONE .
(U.S.A. made.)

Pair Carbon buttons on mounted rubber
with strap, lead and miniature 2-pin pluz.
Ask for 3 /11
P{H57 Each

MORSE PRACTICE BOARD ONLY
Comprises Key. buzzer and ’‘phone ter-
minals on board 6in. x 6{in. x }in.. with
hattery clamps.

Post 9d.

Ask f
Pq or /6 Each extra

PLY. ASI‘ NOTE.—Carriage and Postal
Charges refer to the U.K. only. Overseas

freight, etc.. extra.

Order direct from :—

i 2i Spindl jects 1§in. Single svprPPLY
A e o U CLYDESDALE $irri
oo 2/6 gocn Ba. 2, BRIDGE STREET, GLASGOW, C.5 Phone : South 2706/9

Or 3 for 7/6. Post paid.
00, 0141
W. B. SUPPLIES i3 s | RADIO KIT 19/6 VALVES

IRMS d
Ao e o TP ot SAME DAY SERVICE

rders SPa! ed same Y.

SELECTOR ~UNIT ~10K/13045, rotary 1‘;'" ?nﬂl?:tigge?%qgr fs':'hdgf’:‘}gf
action complete with relay, 3'6. 3V4, DAF9L. DF1, DKL DL82. DL, 913 -

l'()’ll-,'\"l l()MlaTl RS.—5 watt type 15K,
20K, 25 wire wound. 1/3 e:
SPIRAL

(OIL ALRI\I\——Ex W.D.
Pull out any length, complete with in-
sulators, 2/-.

CRYSTAIL SET KITS.—Complete set of
components and circuit to build simple

set, B/-.

HL.T. BAT TFR\.—MldWet 60 volt+1} volt,
2/- ea. (tested).

TUBULAR CONDENSERS.—Wire ends,
1,500 volt test, guaranteed non-leak, .001.
2005, .05, .0% .01, .1 mfd. All at 1/- each.
VALVE EQUIVALENTS MANUAL—

Latest publication. giving equivalents tor
Govt. Surplus and commercial valves, very
useful, 5/-.

IVORY
engraved ' Tuning
** Vol-On-

(()\IROL I\\OBS —llln diam.,
* B reble,”
* Wa

. Out-

RAD kR E U -
l‘RhSﬁORs —Complete with in=tructlon

5i-.
CAR AERIALS.—5ft., stainless, 12/6 with

insulators.
EXPANDED METAL SPE Alil’,R FRET
(Gold) 12in. x 12in., 4/6 ; 2in., 6/9.
CHOKES, 8d. Reetif rs V.,
. cter Rectiticrs, 1 M/A. Half
.V able Condensers, air spaced
pf. . 115 pf., 2/6 ; 500 pf.. 5/-. Speaker
Transformers, 3/6. Osmor Frame Aerials,
Medium Wave, 2/6.
TYANA SOLDERING IRONS.—Light-
iith bit for radio use. 14/11.
FTCHES.—2-pole, 6-way (2
Bank), Toggle Switches, 1/-
COIL FORMI RS.——lln withfeet. 8/6dozen
complete with cores. Brass Cores, fin.,

. each.
%(;LDERING FLUX.—Monster size tins,
SERVISOL Switch Cleaner, 3'- Tin.

ass,
Off,'" Radlo Gram,"” ve-

—

Build this high quality portahle radio in
45 mins. Exceptionally sensitive, twin-tri-
ode circuit, using unique assembly system,

can be built by anvone. Size only 6iin, x
Sin. X 31n. in handsome black-crackle steel
case with beautiful black and gold dial
(stations printed !). Covers all medium
and long-waves. Uses one only self-con-
tained dry battery, cost less than 1d. for
5 hrs. ! Many unsolicited testimonials.—
AMr. Norton, of Oxted, writes : ‘' Yester-
day evening’ on the medium waveband, I
counfed 32 separate stations. I am very
pleased, 2ith the set, which is well worth the
money.”” Mr, Frniser. of Ipswich, writes :
“ Its performance is almost unbelievable, it
gives me stations I've never been able to get on
my large radio.”’
Send To-day Cheque/CWoO/COD,  22/-
(includes 2/6, post/packing) for Case.
Dial. Handle, Plans. Parts Lists, etc.
(Cost of Parts to Complete Radio only 30/-.)
Sent by return. (Overseas orders welcomed.)

BRIGHTON RADIO CO. (Dept. PWT),
69, Preston Street, Brighton, f.
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any 4 for 27/6. 6ALS5, 6AMS6, 6Fl2 8D3, D7
EB91, EF9l, Z77, 6/8 ; any 8 for 50/-.

1ATGT 6K8G  8/8|25L6GT EL4L  9/6
/6|6K8GT 9/- EL91 79
1C5GT 7/9/6K25 11/-(25Z4G 9/- EM34 1}/-
1HS5GT D20 9/6|2526G _8/6/EY51 12/-
/6|6P25 13/6{35L6GT EZ4 8/8
INSGT P28 17/- 8/6|EZ41 9/
'8/6QTGT 35Z4GT FW4/500
1R5 il 9/- 8/6 14/8
154 7I3IBSNTGT_ |35Z5GT GZ32 14/8
155 kit 8/6 8/6 KT63 76
1T4 7/316U4GT S50L6GT MU14 8/6
3Q4 Vit 17/- 8/6iPend5 15/-
3IQ5GT 6V6G  "7/6{80 8/6/PL81 10/-
10/6{6V6GT 7/8]AZ31 10/-IPL82 '9/6
351 ki X 1,33 1%/6 PL83 12/6
3V4 %71318X5GT 6/9|D77 /9|PY80  9/6
SY3GT ¥/ i AC PY81 10/-
524G 8'8 b} 11/6|PY82 7/p
GAT 10'6/7C6  7/6/DF33 11/6|PZ30 17/-
6ALS 6/9|TH7 768 8/6|R12 15/
6AMS 7/9(7187  7/8|D 11/6T4H 13-
6AMS  6/9(7Y4 8:/6|DK92 7/3iU22 716
6ATSE 19110C1 12/8/ DL33 11/6]U24 176
6BA6 6/6{10F1 710/-DL35 ~7/9/U25 12/-
6BE6 /6/10L.D11 EB91  6/9|US0 7/9
6BHE 8/ 10/-|EBC33 7/6/U78  8/6
68J6 / 13 10/-|EBC41 10/- U404 9/-
6BW6 7/8/10P14 11/6|EBEF§0 U8B0, 4/6
SBWT 9/ H8 10/- 10/6 UBC41 9/-
CHES /6(12AT7 9/-|ECCBL 9/- UBF!
6C4 /9]12AU6 7/6|ECH42
Y i 160
10/- /6|EC. 9/~
8F6G /61 12K7G'} EF37A
6F12 9, 9/-
6F13 11/6/12K8GT EF39
6F15 10/ /6| EF41
6J6 8/8/12Q7GT EF50
6J1GT 7/6 9/-|EF|
6K7G  6/-{20D1  8/9|EF91L
6K7GT 6/-120F2 9/8/EF92
Postage 4d. per valve extra.
READERS RADIO 24, Colberg Place, Stamford
Hill, London, N.16.
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A Versatile High Gain Am plifier

problem put to him by a student on the subject

of negative feedback, wondered if it were
possible to use positive feedback to increase the gain
of an audio amplifier. Certainly, if positive were
substituted in the formulae
greater gains could be
calculated. When the
formula are used for nega-
tive feedback, no case can
be made where the amount
taken out of the circuit is
less than the amount put in,
i.e., the gain cannot be reduced past unity. On the
other hand, with positive feedback, if the fraction
fed back is multiplied by the stage gain, and the
result is higher than unity, the amplifier will be of no
use as oscillation will occur. The formula for the gain

i

SOME while ago the writer, whilst answering a

Srom valves.

Fig. 1.—Basic theoretical circuit,

of an amplifier with feedback is
l—ac 3,
stage gain without feedback, # the gain to the parti-
cular point in the circuit from where the feedback is
taken, and o the fraction of the out-
put feedback. In most cases s« and
A are cqual, but in the case of taking
feedback from the cathode circuit it
will be seen that the gain across the
cathode resistor will be different from
the gain across the anode load resistor.

The Circuit

LLooking around the stock of valves
in the laboratory, the old friend the
6SN7GT was chosen, as one-half is
capable of driving a loudspcaker at
a power of about } watt, and this is
sufficient for a very wide range of uses.
The simplest type of positive feedback
with a double valve is to join the two
cathodes together and use a common
resistor for the cathode circuit, whilst

where ¢ is the

R A R

The details of the use of positive feedback in
audio amplifiers 1o get a greatly increased gain
A practical circuit is included

B e T e e T e R T L ST T

joining the anode of one to the grid of the other by
a condenseg, such a circuit is used in resistance-capa-
city oscillators. - A modification of this method has
been used. Each valve, or should we say section, has
its own cathode resistor and the two cathodes are
joined by a suitable resis-
tor. The calculations were
made, and the resulting
value of resistor for a very
high gain tried, but the
j circuit was very unstable,
‘.} so one of a lower feedback
value was used. It is as
well to note that the higher the resistance the lower
the feedback value. In the end it was found that
with a 6SN7GT, with 2,000 ohms for ecach of the
cathode circuits, and an anode load of 62,000, a
coupling resistor of 20,000 ohms gave very good
results. In the layout of the circuit great care should
be exercised to see that no extra stray feedback is
introduced—or it will oscillate. The kyout employed
as can be seen from the photograph is of the straight
line type, i.e., everything is in a straight line, power
transformer, smoothing and the amplifier. The mains
transformer used is an Elstone TV pre-amp type as it
will give ample power for the job. As the anode
current is small resistance capacity smoothing is
used and this is surprisingly efficient. The smoothing
and reservoir condensers are in one unit, the Dubilier
double unit can-type, the 161650, being used, joined
with a 10,000-ohm resistor. The complete circuit
is shown in Fig. 1. The layout of the base of the
G6SN7GT is shown in Fig. 2, and the reader can do no
better than follow it as close as possible. All the
other wiring should, where possible, be twisted so
as to keep down both the hum and the unwanted
feedback.

The case and front panel were knecked out in the
writer’s own press-shop, and the front panel and
chassis were aluminium, whilst the case was made out
of sheet steel.

Uses

There are many uses to which the finisbed unit can
be put. As the sensitivity is so very high it can be used
as a baby minder ; the writer amused himself by
joining it up to the house loudspeaker wiring by a
multi-ratio transformer of the ratio of 99 : 1. With

View of the underside of the chassis.
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this, it was possible—with the wireless switched off,
to hear every sound in the rooms fitted with loud-
speakers. Normal conversation came over very loudly
and the length of wire used for input to the amplifier
made no difference, providing that it was earthed.

As a Signa! Tracer
Another use is as a signal tracer. The circuit of a
simple probe unit is shown in Fig. 2, and the polarity
of the crystal is of no consequence, but the condenser
should be of ample working voltage.
With a Crystal Set )
One final use, of course, is for running a loud-
speaker off a crystal set. For the most part com-
poncnts from the junk box can be used, but the
resistors should be of the 10 per cent. tolerance.

To o
Ampr  Earth

6°3v

72) [
tag transf mer

To
s/rder of
volume

7o HT+ contro/

Fig. 2.—Wiring lavout and suitable probe unit.

News from

SOUTHEND AND DISTRICT RADIO SOCIETY

Houn. Sec. : J. H. Barrance, M.B.E. (G3BUIJ) 49, Swanage Road,
Southend-on-Sea, Essex.
THE opening meeting, after the summer break, was held at
the EKCO Canteen by kind permission of the Directors of’
Messrs. E. K. Cole, Ltd.., when Mr. C. G. Collop (G3AXN), a
member of the Society, recently returned to U.K. on the Survey
ship John Biscoe from an Antarctic Expedition, gave a unique
account of the doings of these stalwart explorers in that part of
the world where the temperature often reaches 40 below zero.
The subject of Mr. Collop’s talk was ** Radio in the Antarctic”
and he itlustrated it with about 100 snaps which portrayed the
extreme difficulties of radio ; where only high-frequency com-
munication was possible and where the whole aerial system was
thickly coated with ice. He also acquainted us with that ice-
bound part of the world, which was once tropical. and where
even now live volcanos still pour out molten lava, which melts
the ice in the mountain crevasses into hot lakes.

ROMFORD AND DISTRICT AMATEUR RADIO SOCIETY

Hon. Sec. : N. Miller, 18, Mascalls Gardens. Brentwood, Essex.
THE Society’s winter programme includes film shows, lectures

discussions * on the air,”” evenings with G4KF and the
monthly *“junk sales.”

The Society meets every Tuesday evening at 8.1S p.m. at
R.A.F.A. House, 18, Carlton Road, Romford, and all visitors
and new members will be warmly welcomed.

Further information can be obtained from the Hon. Secretary.

BRADFORD AMATEUR RADIO SOCIETY
Hon. Sec.: F. J. Davies, 39, Pullan Avenue, Eccleshill,
Bradford, 2. Ve
HE November meetings are as follows: November 9th.
Display of Members Gear. On November 23rd, there will
be a lecture on “ The Human Ear’ by an ear specialist. Both
meetings are at Cambridge House and will commence at 7.30.
Copies of the syllabus may be obtained from the Secretary.

BRIGHTON AND DISTRICT RADIO CLUB (G3EVE)
Hon. Scc.: T. J. Huggett, 15, Waverley Crescent, Brighton,
Sussex.
THE club meets every Tuesday evening at 7.30 p.m. at the
* Eagle Inn,” Gloucester Road, Brighton. The trans-
mitter is on the air every month on top band and 89 metres,
and many interesting Q.5.0.s have been made on both phone
and C.W. Phone is used whenever possible to add interest to
those who do not know the code. Young members are especially
welcome, and demonstrations and talks on simple equipment for
the young S.W.L. are being given during the coming winter
months. Morse code classes are also held. A new 100-watt
transmitter is also under construction for club use.

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec.: C. H. Buitivant, G3DIC, 25, St
Catford, London, S.E.6.
THE Annual General Meeting of thz Society was recently
held, and the following were re-elected for a further term
of office :
Chairman :

Fillans Road,

J. Lambert, G3IFNZ; Hon. Treasurer: N.

the Clubs

Moore ; Hon. Secretary : C. Bullivant, GIDIC :
Members : E. Smith, D. Veasey.

The Club Championship cup for 1953/54 has bezn won by
N. Moore.

Programme for November: 12th, Constructional Evening:
19th, ¥ Metropolitan Police Radio System ” by W. H. Andrews.
G2YG ; 26th, Constructional Evening.

Meetings are held at the clubrooms 225, New Cross Road,
London, S.E.14, every Friday at 7.30 p.m. Details of member-
ship can be obtained upon application to the Secretary.

Committee

NEWARK AND DISTRICT AMATEUR RADIO |SOCIETY
Hon. Sec.: J. R. Clayton, 160 .Wolsey Road, Nzwark, Notts.

A FILM show organised by Messrs. A. Hall and J. Clayton
will be held at the ** Northern Hotel,”” on Sunday, November
7th at 7 p.m., at which several interesting technical films will bz
shown. The mid-monthly meeting at * Northgate House ™' will
be at 7 p.m., on Thursday November 18th, when there will
be a demonstration of a commercial trans-receiver.
All interested are invited to attend.

TORBAY AMATEUR RADIO SOCIETY

Hon. Sec.: L. H. Webber, GIGDW, 43, Lime Trez Walk,
Newton Abbot.

T a recent meeting G3AVF gave a very interesting talk on

* Transistors,” and brought along his TTX for demon-
stration. In conjunction with this talk, G3GDW brought along
a portable receiver, so that the transistor could be heard working.

At the next meeting, G3IGDW will talk on the results of the
Low Power Field Day, in which he took part.

A proposal has been made to hold a Dinner Party—at a date
near Christmas—for members and their fadies. At the next
meeting this will be discussed, and the date, time and place will
be fixed.

Meetings are held on the third Saturday each month, at 7.30
p.m., at the YMCA, Torquay. Visitors are always welcome.

LIVERPOOL AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: A. D. H. Looney, 81, Alstonfield Road, Knotty
Ash, Liverpool.

DESPITE the summer recess, a fair tevel of ‘activity can be
recorded. A D.F. contest has been held but no one found
the transmitter in the required time.

A very interesting talk was recently given by Mr. Fitz-Gibbon
of the M.0.S. Radio Inspectorate, and the club received a visit
from W60DR, over here for a short while. A determined effort
is 1o be made to win the Warrington Inter-<club Fone Contest
on Top Band and arrangements have been made to have a

- lecture on ** Portable Equipment for RAEN " by G3FN{, and a

talk on * Japanese Morsz "' by G3CSG.

READING RADIO SOCIETY
Hon. Sec.: L. A. Hensford (G2BHS), 30, Boston Avenue,
Reading, Berks.
T the annual Hamfest which is to be held on Sunday,
November 21st, the Society has been fortunate in obtaining
the services of F. J. H. Charman, Esq., B.E.M. (G6CJ), who will
give a talk and demonstration on aerials,
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.Smoothed H.T. of 120 v., 90 v. or 60

Yt

R.8.C. 25 WATT QUALITY
AMPLIFIER 9 Gns.

We firmly believe our AII ‘‘ Push-Pull ™’
Quality Amplifier to he by far the best
value in amplifiers offcred to-day. The
volume of its high fidetity reproduction is
completely controllable, from the sound
of a gulet intimate conversation to the
ull. glorious volume of & great orchestra.
1ts sensitivity is so high that in areas of
fair signal strength it can he operated
straight from a crystal receiver. Entirely
suitable for standard or long playing
records in small homes or in large audi-
toriums. For clectronic organ or guitar
or for garden parties or dance bands.
The kit is complete Lo the last detail, and
includes casy to follow point-to-point
wiring diagrams.

Outputs for 3 or 15 ohm speakers.

Twin volume controls with twin input
sockets allow SIMULTANEOUS INPUTS
for BOTH MICROPHONE and GRAM, or
TAPE and RADIO. SEPARATE BASS and
TREBLE CONTROLS. giving both L.IFT
and CUT. FOUR NEGATIVE FEEDBACK

LOOPS with 15 db in the main loop from
output, transformer te voltage amplifier.
Frequency response = 3 db. 50-20,000 ¢.p.s.
HUM and DISTORTION LESS THAN 0.5

per cent. measured at 10 watts, comparing
favourably with most highest priced
amplifiers, Six B.V.A. valves, Marconi/
Osram KT series output valves. A.C.only,
200-230-250 v. 50 c¢fcs. input, 423 v. H.T.
LINE. Paper reservoir condenser. Com-
bact chassis. Matched components. Size
14-10-9in. Available in kit form at the
amazingly low price of 9 zns, Phus carriage
7/6. Or ready for use 50/- extra.

R.S.C. 10 WATT “ PUSH-PULL”
HIGH-FIDELITY AMPLIFIER A3

Complete with intcgral Pre-amp. Tone
control stage (as AIl amplifier). using
negative feedback giving humproof
individual bass and trehle lift and cut
tone control. Negative Feedback
Loops. Completely negligible hum and
distortion. Frequency response = 3 db.
30-20,000 c.p.s. Two_independently con-
trolled Inputs. Six B.V.A. valves. A.C.
mains 200-230-250 v. input only. Qutbuts
for 3 or 15 ohm sbeakers. Kit of parts
complete in every detail. £7.19.8, plus
5/- carriage. or ready for use, 45/- extra.

TLAMLY. LONG PLAYING RECORD
TURNTABLE WITH CRYSTAL PICK-
Ul (Sapphire Stylus). Speed 331 r.p.m.
For A.C. mains 200-250 v. Limited supply.
Brand New Cartoned. Perfect. Only
£3.19.6. Plus carr. 5/-. (Normal price
£8 approx.).

BATTERY SET CONVERTER KIT,
All parts for converting any type of
Battery receiver to All Mains. A.C.
200-250 v, 50 c/cs.  Kit will supply fully
v.at up
to 40 mA, and fully smoothed L.T. of 2 v. at.
0.4 to 1 a. Price, comblete with circuit,
wiring diagrams and instructions, only
48/9. Or ready to use. 8/9 extra.

LSONAL SET BATTERY SUPER-
SEDER KT A complete set of parts
for construction of a Unit (housed in
metal case) to replace Batteries where
A.C. Mains supply is available. Input
200-250 v. 50 cfs. Outputs 90 v. 10 mA and
1.4 v. 250 mA, fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 35/9. Or ready for use, 42/6, Size

. of unit, 5} x 4 x 1¢in,

A PUSH-PULTL, 3-4 watt HIGI-GAIN
AMPLIFIER FOR £€3/7/8.  For mains
input 200-250 v. 50 c/s. Complete kit of
parts including circuit. point to point
wiring diagram, and instructions. Ampli-
fier can be used with any type of Feeder
Unit or Pick-up. This is not A.C./D.C.
with “live’’ chassis, but A.C. only with
400-0-400 v. trans. Output is for 2-3 ohm
speaker. The amplifier can be subplied
ready for use for 25/- extra. Carr. 2/6.
Full descriptive leaflet, Vil

3-SPEED MIXER AUTO-
RS with high imgedance mag-
netic pick-up with duo point alloy stylus
for long playing or standard records. (Will
play 2,000 records hefore replacement
scylus required.) Brand new. cartoned.
guaranteed. Limited stocks at only
10 gns.. plus 5/- carr.

MICROPHON!

Crystal type, good
quality. Recommended for use with our
amplifiers. Hand type. 59/6 . Stand
type, £8/19/8.

SELENTUM RECTIFIERS

lnws ILT. Types 1LAYV,
2/6v. L a. HW.. 1/9 120 .40 mA  3/9
6/12v. 'Ia H W..2/9 | RM2125v.100 mA

. . 3/11
F.%V, Bridge Type RM3 125 7. 124 msA
/9

6/12v.1a. 4/9 Y
6/12v.2a 250 v. 50 mA 5/9
6/12v. 4 a, 14/9 250 v. 80 mA  6/11
6/12v.6 a. 16/9 RM4 250 ». 250 mA
6/12v. 10 a. 29/9 119

FOUR STAGE FEEDER UNIT. Design
of a High Fidelity Tuner Unit. L. & M,
Wave. Full decoupling. Self-contained
heater supply. Detailed wiring diagrams
parts list, and illustration. 28. Total
building cost. £3/15/-.

COAXIAL CABLE. 75 ohms, } in.. 7d.
yard. Twin Screened Feeder, 8d. yard.
.M, SPEAKERS.  All 2-3 ohms. 64in.
Goodmans, 16/9. 8in. Plessey, 15/8. 10in.
Plessey, 18/8, 10in. R.A.. 29/8. 10in. Rola
with trans.. 29/8. 12in. Truvox., 49;9.
10in. W.B. "“Stentorian’ 3 or 15 chm type
HF1012 10 watts. Highly recommended
for use with any of cur amplifiers, £3/13/6.

BATTERY CHARGER KITS

For mains 200-250 v. 50 ¢/s.

To charge 6 v. acC. at 2 a., 25/8.

‘'o charge 6 or 12 v. ace. at 2 a., 31/6.

To charge 6 or 12 v. acc, at 4 a.. 49/9,
Above consist of transformer. full wave
rectifier, fuses, fuseholders and steel case.
Any type assembled and tested, 6/9 extra.

THE SKY CHIEF T.R.F. RECEIVER.
A design of a 4-stage, 3-valve 200-250 v.

A.C. Mains receiver with selenium recti-
fier. It consists of a variable Mu high grin
H.F. stage followed by a low distortion
grid detector triode. The next stage is a
further triode amplificr with tone correc-
tion by negative feedback. Finally comes
the output stage consisting of a parallel
connected double triode giving ample
output at an extraordinary low level of
distortion. Point to point wiring dia-
grams, instructions. and parts list. 2/6.
This recciver can be built for a maximum
of £4/16/- :ncluding attractive Brown or
Cream Bakelite or Walnut veneered wood
cabinet 12 x 6} x 5lin.

ELECTROLYTICS (Current production.

Not ex-Govt.).
Tubular Types SuF 300 v. 2/11

SuF 350 v. 161k 450 v. 2/9
BuF 450 v. 1/11 24P 350 v. 211
8uF 500 v. 2/11 32pI 350 v. 2/11
16pF 350 v. 2/3 32mfd. 450 v. 4/9
16pF 450 v. 2/9 40pE 450 v. 4/11
pF 350 v, 3/8 B84uF 450 v.
32pF 350 v. 3/8 8-8uF 350 v. 3/9
25nF 25 v. 1/3 8-8uF 450 v. 3/9
S0uF 12 v. 1/3 8-16mfd. 450 v. 2/11
aOuF 50 V. 2(3 B8-16uF 450 v. 3/11
1 Types 16-16uF 450 v. 4/11
8mfd '350 Yo 1/3 16-32uF 330 v. 5/3
8uF 450 v. 2/3 32-32pI 450 v. 5/11

RECORDING TAPE. Best

Quality,
Plastic, 1,200 ft. Reels only 18/9.

Terms C.W.0. or C.0.1. NO C.0.D. unler £1.
under £3. Open 9 to 5,30 ; Sats, until 1 p.m. L

RADIO SUPPLY CO.

VOLUME CONTROLS  with long
tin.) spindles, all values, less switch,
2/9, with S.P. switch 3/9. D.P. sw., 4/9

M.E. SPEAKERS. All 2-3 obrms. 6iin.
Rola," Field 600 ohms, 11/9. 8in. R.A,
Field 600 ohms, 12/9. 1Cin, R.A.. Field
1,000 or 1,500 ohms, 23/9.

Interleaved and Tmpregonated. Prin
TOP SIIROUDIEED, DROP THHROUGII
250-0-250 v. 70 mA, 6.3 v. 2.5 a . 12/11
260-0-260 v. 70 mA. 6.3 v. Za 5v.2a 14/11
350 v.80mA, 63v.2a.5v.2a 17/9
250-0-250 v 100 mA, 6.3v. 4a,5v.3a21/11
300-0-300 v, 100 mA, 6.3v. 4 v. 44, C.t.

0-4-5v.3a 21/9
50-0-350 v. 100 mA, 6.3v. 44, 5v.3a 21/9
350-0-350 v, 100 mA.G.3v.4v. da.C

-1-5v. 3 a
350-0-350'v. 150 mA. 6.3v. 4a. 5 v. 3a27/9
350-0-350v. 150 mA, 6.3v.2a,8.3v.2a
5v.3a .. . 29711

FULLY Nllll()l l)hl’) l I Ill(nlll‘
250-0-250 v. 60 mA, GJ?V 2a,5v.2

00-0
0-4-5 v.
350-0-35!
0-4-5v.3a
350-0-350 v. 150 mA, 63 v. 4 a,
0-4-5v.3a 1/6
350-0-350'v. 259 m 4, 6.3 V. 62, 4 v, 84,
0-26v.2a,4v.3a, }or Electronic
Eng. Televisor 69/9
125-0- 125 v. 200 mA. 3 v. 4a, C.T.
63v.4a, CT.5 v 3 a. Suitable
Witliamson Amplifier, etc.
450-045() 250mA 6.3v.62,6.3v.64a, e
. /9

ELIMIN 'l'()l( ll(z\\sl‘()l(\ll‘lts
Primaries 200-250 v. 50 ¢/s, 120 v. 40 mA 7/9

R.S.C. MAINS TRANSFORMERS

(FULLY
GUARANTELD)
aries, 200-230-250 v. 50¢/s Sereened

FILAMENT TR/ \\sl-()R\lLRG

5 63v aa 8/11 :gSv 6a.

176 12v. aor24v. l.5a. 1%

CIIARGER TRANSFORMERS

All with 200-230-25C v. 50 c/s Prlmarlei g
0-3-15v. 1.5 a, 14/9 ; 08-15 v, 3 a, 169
0-9-15 v. 6 a, 22/9 ; 0-4-0-15-24 v. 3a,22’9.

5 -0-2 v.
1.1 a, for VCR97 VCR517. ete. ... 36/6

OUTPUT TRANSFORMERS
\'Ig!dget Battery Pentode 66 : 1 for

54, cte... .~ 39
Small Pentode 5,000Q to 30 .. 39
Standard Pentode, 5,000Q to3g ... 49

Standard Pentode, 7/8,0002 to30Q ... 4/9
Multi-ratio 40 mA, 30 :1, 45 : l

60 : 1, 90 : 1. Class B Push-Pull . 5/6
Push-Pull 10~12 watts 6V6 to 39 or
150

Push-Pull 10-12° watbs to ‘match
6V6 to 3-58 or 15Q

Push-Pull 20 wasts, "sectionally
wound, 616, KT66, etc., to3or 150 47/9

90 v. 10 mA, 7-0-7v. 250 mA ... . 811
Post 1/- extra undey 10/-, 1/8 extra

32, T

Fconnmy Quallty Amphﬁer type ... 479
under £1 1 2/- extra under £2 2/6 extra

t 6d. Trade List 5d. S..\.E. please with all enguiries.

(LEEDS) LTD.
HE CALLS, LEEDS, 2
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P. W. TAPE RECORDER

We can supply complete kits for this recorder.
Send for our fully detailed list.

FULL HIRE PURCHASE FACILITIES
Only 2/- in the £ deposit.

WATTS RADIO

8 Apple Market, Kingston-on-Thames, Surrey.
Telephone : KiNgston 4099.

THE OSRAM
NINE - ONE - TWO

AMPLIFIER INSTRUCTION BOOK
AND HIGHEST QUALITY COMPONENTS

COVENTRY RADIO
189, Dunstable Road, Luton.
Price,

Our 1954/5 COMPONENT CATALOGUE at /-

Available from

'Phone :
3/6, plus 3d. postage
also

2677

. .y
Best Buy at Britain’s
COMMUNICATIONS RECEIVER TYPE
R1155.—For world-wide reception. WE
ARE ONCE AGAIN ABLE TO OFFER
THESE FINE RECEIVERS ABSOLUTELY
RAN N IN ORIGINAL TRANSIT

CASE A’I‘ £11119/8 plus 10/6 carr._ This
delivery is in really fine condition. If you
are contemplating the purchase of one of
these receivers in the near future, we
advise You not to delay in order to secure a
really ““ MINT '* receiver

slightly soiled mudels still available
at £7/19/8 plus 10/6 cai A.C. Mains power
packs for same at £4/10/ £5/5/- and £6/10/—
carr, /6. Send S.AE, for iull details or
1/3_for circuit, etc.
RECEIVER TYPE CR100.—A super com-
munications receiver covering 60 kc/s to
30 mc/s in six bands, Built-1n A.C., mains
power pack. 2 R.F. stages, 3 L.F., stages,
variable selectivltv Xtal Filter, B.F.O., ete.
Good condition, complete with new valves
and air tested. A bargain at £27/10/-, plus

£1 carriage.

TR.1196 RECEIVERS (25/73),—This is a
six-valve superhet recelver with 465 kc/s.
I.F.'s, Complete with all valves—2 EF39,
1 EK32, 2 EF36, 1 EBC33, In Good Condition
with full conversion data. ONLY 27/6 each,

lus 2/6 post.

POWER PACK TYPE 301.—Contained
in a neat black case size 8}in. x 4iin. x
64in. high, For 200/250 volts A.C. 50 cps.
Qutputs 250-0-250 v., 6.3 v. at 2.8 amps,,
6.3 V. at .6 amps. for 6X5 rectifier. 31 v. at
.3 amps. supplies metal rectifier for bias.
The transformer is a masslve job. Price

NLY 37/8 plus 2/6 p

l* M1 OUTPUT \lLll‘ R.—Desk Type,
consists of & 24in. 1 mA. meter with full
wave bridge rectifier. Ranges 0-500 milli-
watts and 0-5 watts. Brand New and Boxed.
ONLY 35/- each, plus 1/6 post.

CHARLES BRITAIN
(RADIO) LTD.

{1, Upper Saint Martin’s
Lane, London, W.C2 TEM 0545
Shop hours, 9-6 p.m. (9-1 p.m. Thursday)

OPEN ALL DAY SATURDAY

CABINETS

We can supply any
Cabinet to YOUR OWN SPECIFICA-
TION. The one illustrated can be obtained
in Walnut, Oak or Mahogany for £19/15/-,
or as a2 complete RADIOGRAM including
a S-valve 3-waveband superhet chassis,
3.speed autochanger and (Qin. speaker for
€45, (H.P. Terms can be arranged.)

Send {/- for Complcte Catalogue of
Cabinets, Chassis, Autochangers and
Speakers. (Refunded on receipt of Order.)

LEWIS RADIO CO.

120, GREEN LANES,
PALMERS GREEN, LONDON, N.13.
BOWes Park 6064

LYONS RADIO

LTD.

3, GOLDHAWK ROAD, Dept. M.P.
SHEPHERDS BUSH, LONDON, W.i2.

Teleshone : SHEpherds Bush 1729

1.V. SCOPE. Make this useful instrument
as described in the August issue of the
“Practical Television” Dby converting
INDICATOR UNIT TYPE 6. Unit fitted with
cathode ray tube type VCR9I7 (Svope te';ted)
Mu metal screen, 6 valves (4 VR91's, 2 VR54's)
pots., resistors, condensers and ather useful
gear. In used, good condition. PRICE
ONLY 5%/8 or less valves PRICE ONLY
37/8. Carriage charge 6/6.
RE(‘FI\’ERS TYPE R.1155. One of the
best known and most popular of ex-Govern-
mentcommunlcatlonsreceivers Frequency
range includes 20, 40 and metre ‘‘Ham’
bands, long and medium wave transmissions,
Valve line-up: . Sig. freq. Amp.:
VR99, Freq., chanir.: VRI100, 1st [.LF. Amp.
VR100, 2nd LF. Vv D K.
Amp.; VRIOl, A.V.C,, B.F. 0.; Vi103 Tunlng
Indicator. With 100 to 1 siow-motion drive,
5 switched wave bands, etc. In very good
new condition and carefully aerial tested
before despatch. supplied in maker's transit
case. PRICE £10.17.6, carriage 7/6.

A.C. ]\‘IAI’\S POWER PACK/OUTPUT
STAGE UNITS for R.1155. Specially
designed to operate these receivers direct
from 200/250 v. A.C. Mains and ta provide for
a speaker output. Fitted with 524 rectifier
and 6V6 output valves and connector which
plugs direct, into receiver for immediate use.

E £3.19.6. carriage 3/6.
Sl' '\Rl‘ VALVES FOR IR.1155. Types
VdR‘)S VRI100, VRI101l. PRICE 8/6 cach, post

[

L.T. TRANSFORMERS. Primary 200/250 v.
50 cps. mains. Secondary 3,4, 5, 5, 8, 9, 10, 12.
15, 18, 20, 24 or 30 v. at 2 A, Excecllent for
model railways accumulator charging. etc.
PRICE 18/6, post 1/6.

PULLIN
SERIES [{e]e]
TEST METER
AC/DC 10,000 v
21 RANGES
IO0pA to 1000V
COMPLETE N OIE-CAST
CASE WITH TEST LEADS
CLIPS AND PRODS
FULLY GUARANTEED

D
SENT POST FREE FOR £2. lOs

DEPOSIT AND TEN FURTHER MONTHLY
pavments oF £1. casu priCE |lGns

A pHore 58927

RADIOCRAFT

6971 CHURCH GATE LEICESTER

J.B.SERVICE®=* &p!*A™

RADIO COMPONENT SPECIALISTS
5, MAYPLACE ROAD WEST,
BEXLEYHEATH, KENT.
Phone : BEXLEYHEATH 1000
Wednesday Half Day
44, CHURCH ROAD,
UPPER NORWOOD, S.E.19
Phone : LIVINGSTONE 6222
Wednesday Half Day

All types of Valves Old or Modern Wanted
for Cash. Send Full Particulars for prompt
offer, N.B.-——Not Secondhand used valves.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. C.)
72.-76 Leather Lane,
Holborn, E.C1

Phone : CHAncery 6791/2
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9. —~UNTUNED AMPLIFIERS—CONTINUED

By R. Hindle

(Continued from page 666 November issue)

NDER the con- . .
l ' e (e “fz’l’;[ e A N T

month the time con-
stant is then yF x M2
ie. 001 x 50 = .05
second which s reason- ;
ably large compared with
the period of a 50 cycle
note (.02 sccond).

B ek ey

Distortion

A table of the values of grid voltage and anode
current at the various points of interception of the
curves by the load line in Fig. 31 can be made and if
these are plotled on a graph of anode current versus
grid voltage as in Fig. 32 the distortion can be more
readily seen. Without distortion this graph should
be a straight line and the deviation from straight
(the dotted straight line being drawn in so that the
curvature can be seen) indicates the degree of dis-
tortion. [t will be seen that the curve is at One side

- of the dotted straight line along its length and that it
~is a single graceful sweep rather like a somewhat

misshapen half-cycle of a sinewave. This indicates
that the distortion is second harmonic and in fact it
is well-known that the predominant distortion in the
casc of a triode is second harmonic. This is more
tolerable to the ear than the third harmoni¢ of a pen-
tode output valve, which would be represented by a

" distortion curve that crosses the dotted straight linc
“and is thus more like a full sinewave cycle. The

percentage distortion can actually be calculated from
the distortion curve by measuring the divergence of
the anode current at the quiescent grid voltage point
(i.e 35 volts in the example) which call 1,. Now,
usm;,, the maximum anode current I, and the
minimum current I, passed by the valve during
operation the followulng formula applies :—

3nd harmonic = £tlmx F Ime) — Lo 1009,

Im;u - lmin
Qutput Transformer

One might well wonder why an output transformer
is used at all and indeed it would be very convenient
beside removing a major source of distortion, if this
component could be dispensed with. Unfortunately
the praulcal difficulties in winding the speech coil of
a4 moving coil loud speaker with an impedance
approximating to the load required by a valve are too
great. The speech coil is carried on the cone as part
of the moving system and consequently there are
severe limitations on the size and weight permissible.
Consequently it is found more satisfactory to accept
the disadvantages of the output transformer and to
wind the speech coil to a comparatively small impe-
dance. The transformer is then chosen to have a
step-down ratio equal to the square foot of the ratio
of the load required to the specch coil impedance.

A further complication is that the speech coil
impedance is not a constant but actually varies with
frequency. The value usually quoted and used for
determining output transformer ratio is that at a
frequency of 1,000 cycles but as will be seen from
Fig. 33 at cther frequencies it is much higher. These

A Series of Articles Dealing with the Theoretical

Considerations of Amplifier Design, and Con-

taining at a Later Stage Constructional Details
of Various Types of Amplifier.

et S N W i o e Y o o et Rt

factors have to be taken
into consideration by the
valve manufacturer when
determining the optimum
load for his product and
though we shall find the
need later to return to
this problem, for the time
being we will take the
easier path of following the maker’s recommendations.

cant I et

T

Practical Design

Now the first output stage to work with the
amplifier previously described will be attempted.
This will use a triode to illustrate the principles
discussed but tater a tetrode design will be given and
so, for the sake of economy and to permit the reader
to try out both at a minimum of expense a valve that
will demonstrate both types of circuit will be chosen.
Also, continuing the policy of demonstrating modern
technique, the valve will be chosen from the modern
miniature’ range such as is used in all the latest
equipment.

A very suitable valve is the Brimar 6AQ35 which
is a beam tetrode but by strapping gnd 2 to anode
the valve works as a triode. There is a further
advantage in following this course in that most
available output triodes are directly heated and
consequently introduce circuit difficulties whereas,
of course, the 6AQ5 is indirectly heated. Fertunately
also there is an exact equivalent to the 6AQ5 for
use in A.C./D.C. circuits and so the basic design
that we shall produce will be applxcable to this
method of working too, and two versions of the
amplifier will be given, one using the 6AQ5 in a
purely A.C. circuit and the other using the Brimar
19AQ5 in an A.C./D.C. circuit, both operating with
the twin-triode amplifier already designed and both
capable of being converted for beam tetrode working
later for comparison purposes. The Brimar 6BW6
could be used as an alternative on the A.C. version,
having the same characteristics but with a B9A base
instead of a B7G base.

Valve Data

Fig. 34 gives the anode characteristics for these two
valves working as triode. It is proposed to work the
valve with a H.T. of 250 volts, this being a convenient

=
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= ] ! Loy ] L L )
T t 1 }
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Frequency (cycles)

" Fig. 33.—Impedance curve of a tvpical mwving-coil
speaker, nominally 3 ohms.
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and economical value to provide using standard
components, and so the working point is on the
vertical line representing this voltage. The maximum
anode dissipation given by the makers is 12.5 watts
and the line representing this dissipation is shown
dotted on the diagram. We must sec that when the
valve is working along the load line this maximum

V205 watts
[} -1/50
1)
)
B L]
1)
L]
L}
L}
L}
L)
L} —/00 ~,
Y g
\ &
.
\& €
68 N 9
m4 N _ Negatve _'S
O Grid Biss S
-150 &
o
<
<
6
mA4.
q fl 1 . } 1 L 1
o oo | 200 | 300 40  S00 600
64 250 326
Anode Vortage
19405 ;

Fig. 34.—Characteristic of G6AQS ;
6BWG.

dissipation is not exceeded but we shall go as high as
possible up the 250 volt line so as to obtain the
maximum output.

Following the 250 volt H.T. line vertically it is
seen that the grid bias must be at [east about 12 volts
if the no-signal condition is not to result in the
anode dissipation exceeding the permitted maximum
and so we are not in the least surprised to find that
the makers specify 13.5 volts for this H.T. voltage.

Point O can therefore be marked in at 250 volts
H.T. and —13.5 volts grid bias, where it will be seen
that the anode current flowing is 45 mA. The valve
lists also give the optimum load as 4,000 ohms. This
load, being in the form of a speaker speech coil with
its impedance stepped up to the anode of the valve
by means of a transformer, has already been seen to
have negligible effect on the no-signal condition but
from the point of view of the audio signal currents
it is very real and it will have an effect on the instan-
taneous anode voltage which obeys the ordinary
principles of Ohm’s Law. Thus supposing there were
a signal current of 50 mA peak-to-peak produced
in the load, then, by Ohm’s Law, there would be a
sxgnal voltage across the load of :
x R = 50 x 4,000 (divided by 1,000 because
1is in mA).
= 200 volts peak-to-peak.

Now this voltage would swing about the no-signa!
condition, equally below and above it, so the anode
voltage would go from 250 -- 100 to 350 — 100 and
the current from 45 — 25 to 454 25 mA (the higher
the current the greater the voltage lost in the load
and therefore the lower the voltage actually at the
anode and vice versa). So these two points can be
marked on the curves, i.e., 350 volts 20 mA and
150 volts 70 mA. These’ pomts will be on the load line
and so the line can be drawn in joining these points
and extended in both directions and the accuracy of
the work is shown by the fact that the line passes
through the static point O, as it should do.

Reasonably linear operation is practicable along
this load line down to zero grid bias; the signal
must not be allowed to go beyond this value or grid
current will cause distortion. Thus the peak signal
that the valve will accept is equal to the static bias
i.e. 13.5 volts. The negative half-cycle of the input
signal will be of equal amplitude but will swing in the
other direction so that the grid goes to 13.5 - 13.5
= 27 volts negative. FEmn;, In the formula already
given is the anode voltage at the least negative

( Continued on page 753)
——WWW
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Fig. 35.—Basic circuit
of triode output siage.

Fig. 36.—Complete circuit  for

7 a triode power
amplifier—A.C. version.
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THREE COMPLETELY ASSEMBLED

*ALL-WRVE " SIPERHET
CHASSIS

= The three receivers

are for operation
on A.C. mains, and
employ the very
latest miniature
valyes.  They are
designed to the
most modern speci-
fication. great atten-
tion having becn
given to the quality
b reproduction
b which gives oxcellent clarity of speech
and music on both gram. and radio, making them the ideal
replacement chasﬂs 03' that* old Radiogram.’’ etc.
® Model B3. A 5-valvs 3 waveband receiver, £12.12.0. (Plus
7/6 carr. and ins.) H.P. Terms £3.4.0 Dep. and 12 Months at 17/8
® Maodel B.3.P.I*. A B-valve 3 waveband Recerver with PUSH-
PULL OUTI’UT. £15.15.0. (Plus 7/6 carl and ins.) ILP.
Terms £3.19.0 Dep- 12 Months at £1.2.2.
® Modcel B.3.P.P/RF. A7-valve 3 waveband Receiver, incor-
porating an R.F. stage with PUSH-PULL OUTPUT. £18.18.0
{Plus 7/6 carr. and inx.) H.P. Terms £4.13.0 Dep. 12 Months
at £1.6.9.

()bFl l( 'llll;‘
ruULL”

SUPERIIET REGEIIIER

for only £12.19.6. (Plus
7/6 carr. and ins.) '1LP,
Terms £3.4.8 Dep.
12 Months at_ 18/4.
Model AW3-7 Receivers
are made by a well-
known manufacturer
and incorporate the lat~
est Osram Valve line-up. having
- twoN7¢'s_in Push - Pull for approx. 7
watts output. They cover 3 wavebands and arc for operation
n A, C mam:. They make an excellent replacement radlo»‘
nram
THEY ARE BRAND NEW AND FULLY GUARANTEED. E

® Send S.A.E. for our lustratad and Descriptive leaflet of varicus
=« Radio,. Radiogram Chas:is, Autochange Units, Amplifiers, efc. e

A GENUINE

SPECIAL OFFER'!
3-SPEED AUTOCHANGE UNITS BY
FAMOUS MANUFACTURERS from £9.19.6

«Plus 7/6 carr. and ins.) (Normal Price
£15.10.0), H.P. Terms £2.10.0 Dep. and
11 Months at 15/9.

® Complete with High Fidelity Crystal
“Turnaver ’* Head Which incorporates
separate stylus for L.P. and 78 r.p.m.
records.

& Will autochange on
7in., 10in. and 12in.
records, not i
mixed.

® Brand New in
Maker's Cartons,
complete with
mounting in-
structions.

WE ALSO HAVE i

' MIXER” UNITS L ifelals

“SUPER-SIX " A DESIGN FOR HOME
GONSTRUGTORS

A compact  and

highly efficient
superhet

Radiogram

of outsmnding
quality for opera-.
tion on A.C, mains.
YOU CAN BUILD
IT FOR £10.7.6.
We will supply it
assembled

nd

READY FOR UbE for
£13.13.0 (Plus 76 carr.and ins.)
H.P. Terms £3.10.6 Dep. and 12 Mcnths
at 19/-, This receiver incorporates the
new B.V.A. miniature valve line-up, and is designed to the
very latest specification. Great attention has been paid to
the quality of the reproduction of bosh Radlo reception and
Record playing, and excellent clarity of spezech and music
is obtained ~® Covers 3 wavebands. @ Emplovs 8 valves
having PUSH- PULL for 5-6 watts output. ® A 1pesition
Tone Control operates on both Radio and G ram ‘THE IN-
STRUCTION & ASSEMBLY MANUAL s available for 2 -,

cesoese

TWO COMPLETE Hi-Fi
A HIGH QUALITY §-10
watt AMPLIFIER
l‘lll‘ IDEAT, AM-
IFIER FOR
ll()\ll)
14

v F(
) ! ll ALLS,
ote,
a PRICE QF CO\I-
PLETE KIT, IN-
CLUDI‘\IG VALVES
na DRILLED
CHASSIS £7, 10 0. (Plus 2/6 carr. and ins.) WL WILL SUPPLY
IT COMPLETELY BUHT F()R £9.10.0 «Plus 5/- carr. and ins.),
Designed for high quality reprodaction up to an output level of 10
waltts, having 6V6's im Push-Pul! and incorporating negative feed-
back., Suitable for use with alltypes of Pi ups and most types ol
microphones and the 'mtput, transformer provides for use of 3 and
15 ohm speakers., BRILT ATURES :
@ Valve line-up 6J3, (:SN7 4, with 6V 5 in push-pull. e First
class reproduction cf_radio ‘where a tuning unit is used) and
record playing. © Scparatec Bass Boost and Trehle controls
provide an exeellent range ol {requency control. i
The ASSEMBLY MANUAL is available 1or L/~ and includes
detailed layoum and component Price List.

AMPLIFIER KITS
A 12-Watt © IGIE
FIDELITY” Push -1"ull
AMPLIFIER
Comprising a  Main
Amplifier  Chassis anl
2 Remote Control Pre-
Amplifier-Tone Control
Unit. The remote con-
trol unit measures only
7in. x 4in. x 2in. and
Lontamb four ‘controls,
ng Bass-Trehle:
Volume and a Radio,
Gram, Microphonz
Switch control. It in-

COM

i iTHE COM-
"PLETE KIT IS
AVAILABLE
k FOR £14.0.0.(Carr,
corporates its own feed- and ins. 3/- extra.)
back circuit on the Bass Channel. Loop negative ferdhack is
employed on the Main Amplifier which has a valve line nup of
6J5-6N7-5U4 with two PX25's in push-pull and 6.J5 and 6SN7 are
used in the remote control unit. TH= COMPLETE UNIT
ASSEMBLED AND READY FOR USE £17.0.0. (Carr. and Ins,
5.- extra.) H.P. Terms £4.5.0 Dep., 12 Months at

This Amplificr compares well with the W nll
simitar designs at a fraction of the ost, complete
sel of assembly instractions are available for 2-,

4
» WE  HAVE IN CK  THLE

oee = °0eRe0e

THE NEW Llu
POINT ¢

S

rn

engineering ;

12 Months at £2.
tb) THE TL 10 MAIN

) The
12 Months at 15'-.

S.A.E. FOR DESCRIPTIVE LEAFLET.

AMPLIFIER
AMPLIFIER
This amplifier has 2 maximum output of 10
watts and maintains in every respect the world
renowned LEAK reputation [or precision
fine appcarance and fastidious
wiring. The Pre-Amplitier will operate irom
any make or type of pick-up.

(¢} THE COMPLETE AMPLIFIER with
Pre-Ampiifier £28.7.0 or £7.2.0 Dep. and

£%4.17 .0 or £4.7.0 Deposit and 12 Months

* POINT-ONE "' PRE-AMPLI-
FIER only £10.10,0 or £2.12.6 Dep. and

DENCO  F. M. FEEDEIRR  UNIT
Consisting of a 4 valve Supecrhet
design incorporating E.F. (GAMS)
and F.C (12A118) Stages followed by
Two LFs (6BA6’s) and Ratio Des-
criminator, the coverage provided
being 88-100 Mc's.

THF COMPLETE KIT, including
VALVES and DRILLED' CHASSIS
available for £6.13.8. (Plus 4/- carr.
and ins.)

COMPLETELY ASSEMELED CHAS-
8IS, READY FOR_USE, ALIGNED
AND TUNED, £8.17.6. (Flus #/- carr.
and ins,)

Suitable for use with uny type of
High Fidelity Amplifier. Descriptive
manual, including circusit and com-
ponent layout, etc., available for 1/6.

AXND

AMPLIFIER only

STERN RADIO LTD. 109 & 115 FLEET

Telephone
CENtral 5812/3/4

ST., E.C4.
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FIRST-CLASS
RADIO COURSES

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOUWU can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE ———
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success=compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G, Radio
Amateurs, Exams,, Gen. Cert,
of Educ., London B.Sc. (Eng.),
A M.I.P.E., A.M.I.Mech.E,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. 1t moy well
prove to be the turning point in your
career,
FOUNDED {885—-OVER
fat = 150,000 SUCCESSES ===

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 46I). 148, HOLBORN,
DON, E.C.i l

]USt Published

TRANSISTORS AND
CRYSTAL DIODES

What They Are and How to Use Them
By B. R. BETTRIDGE

5s. 0d. postage 3d.
The A.R.R.L. Antenna Book, NEW
EDITION, 14s. 0d. postage 6d..

Hints and Kinks for the
by " AR

Radio
Amateur, Vol, R.L."”

Basic Electronic Test Instruments,
by R. P, Turner, 32s, 0d.. postage 1/-.

“’lr(*lo&s Scrvicing Manual, by W. T.
Cocking, 12s, . postage 4d.

Everyman's Wireless Book. by F. J.
Camm, 12s. 6d.. postage 4d.

Rof(‘r( nce Data for Radio k. ngineers,

**Federal Telephone & Radio Co.’
3 . 8d., postage 1/-,
Principlvs and Practice of Radar, by
E. Penrose and R. S, H. Boulding,
50s. 0., postage 1/-.

Radio l‘nglnm-rimz, by F. E. Terman,
50s. 0d., postage 1/-

Radio Valve Data, new edition, com-
piled by Wireless World, 3s.6d.,
postage 3d.

Besigner's  Ilandbeok. by

F Langford Smith, 42s. 0d., postage

THE MODERN BOOK CO0.

BRITAIN'S LAR(‘EST STOCKISTS
OF BRITISH AN AMERICAN
TECHNICAL BOOKS

19-23 PRAED STREET,
{(Dept. P.12)
LONDON, w.2.
'Phone : PADdington 4185,
Open all day Saturday.

Please write or call for our catalogue.
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COPPER WIRE
COTTON COVERED SILK

. {COVERED

SW.G. 2oz, 4 ozs 2 ozs. 4 oxs.
16 1/4 2/- i/4 2=
17 1/4 2/1 1/4 2/1
18 /4 2/2 1/4 2/2
19 1/5 2/3 1/6 2/5
20 /5 2/4 17 2/8
24 1/5 2/5 /8 2/10
22 116 2/6 §9 3/~
23 17 2/7 o 32
24 /7 2/8 10 372
25 1/8 2/9 1741 3/4
1/9 2/11 2/- 3/6

27 1o 3/l 2/1 3/8
28 1/io 372 22 3/10
29 1/ 3/4 2/3 4/-
30 2/- 3/6 2/4 4/2
3i 2/1 3/7 2/5 4/4
32 2/1 3/8 2/7 4/8
33 2/3 3/11 2/10 52
34 2/4 4/2 2/h 14
35 2/6— 45 3N 5/8
36 2/7 4/8 3/3 6/-
37 3/- 5/6 3/5 6/4
38 3/4 6/2 3/7 6/8
39 — —_ 310 712
40 4/6 8/- 4/4 7/8

POSTAGE EXTRA.

POST ORDERS ONLY PLEASE.
Send stamp for comprehensive lists.
CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable Iron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, §5/-, post I/-
A REAL CRYSTAL SET, NOT A TO
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
ENSON'’S

ETTER
ARGAINS

BRAND NEW. ORIGINAL CARTONS.
R.F. UNITS. TYPES 26 or 27, 27/6,
24 15/~ (Postage 2/6).

METERS, New, boxed. M.C. 21in. F1.
rd.; 100 microamps, 35/- ; 350-700 v. (1
mA F.S.D. only), 20/- R 15/0/15 V.. 10/6 8
10/0'10 mA Pon

106 ; Electrostatic

1,500 v, Proj., ;10 mA, 78- doz.,
130 v.(I1mAF. S D ). Rec.. 15/6 10 mA,
20 mA, 100 mA, 200 mA, A, M.L

15 v.. 20 a. P’roj. T C.1a, M.C. 30 a.

All at 8/- each, 2in. sq. M.C. 5 mA.
100 mA, T.C. 3 a. at 7/- each. 2in. Rd.
Proj. M.C. 30 mA, 7/-. 2in. sq.fl, 20 v.
M.C.. 8/6. l{1155 slow mot]on drlves.

Variable mm Sp dled 5 %
pfs.. 1/3, ) AMOTORS,
cases, D.C. (approx. 250 v. 80 mA, a
6v.). 8/8. Filters for.these, 2/6. 1.F.T's,

. (RI1355), or 10/13
INIT 285. 230 v.

50
soiled

New 75/-, carr, paid inland. TRANS-
FORMERS, new, std. mains mpuc
250-0-250 v. 70 mA, tapped 200

'.“paau

mo_ .6.3v.4

IE- TF 22/6. 600 v. 30 m. 270 v.
80 POTL‘\ I‘l()\‘l P‘l‘hl{ﬁ
carbon 10/6 'doz. asstd, Postage 2/~
each. List and enquiries, S.A.E.
Terms ;. Cash with order.
Postage extra. Immediate despatch.
Callers and Post. Callers only
W.A BENSON(PW), SUPERADIO
308 Rathbone Rd., (W'chapeh), LTD., 118

Liverpool 13, ‘Whitechapel, Liver-
STO 1804 pool 1, ROY 1130
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grid voltage of the working range (Eg = 0 volts),
r.e., 165 volts, and I, is the anode current at the
most negative grid voltage (27 volts) and is 27 mA.
Enur and Tgy are respectively 250 volts and 45 mA,
so power output is :

250 x 45 g _ 165 (2
2 x 1,000 ° 250 45
= 765 watts

or in round figures § watt. The factor 1,000 that
appears in the denominator of the first expression
above has to be introduced because Iyp is in mA.

Distortion

It is meaningless to talk about power output
without indicating the degree of distortion present
and there must be distortion with the 6AQ5 as with
any other valve. 1f a distortionless state could be
set up the anode swing above and below the static
voltage would be the same for a given input grid
voltage variation. Thus with a sine wave input of
the maximum permissible amplitude (as above) of
27 volts peak to peak the grid swings equally 13} volts
below the steady bias position and 13} volts above
the static condition and so the anode should swing
equally above and below the static 250 volts used for
the design. In actual fact, however, it is seen that
the anode actually swings from 164 volts to 326 volts,
i.e., from 88 volts below to 76 volts above 250 volts, so
clearly there is a measure of distortion. The makers
specify, in fact, 3.5 per cent. total distortion for tha
working conditions used for this design and if we
doubted that information it could be proved by
drawing the distortion curve in the form shown in
Fig. 31. This amount of distor-
tion is very satisfactory for this

matter of fact, and this is left disconnectad. The
choice fell to this particular component, tlie Elstone
type MT/MI1, because of its small size enabling the
final design to be compact in keeping with the previous
amplifier and with modern practice.

The valve data for the 6X4 stipulates a minimum
resistance in each anode circuit of 150 ohms. Quite
often the transformer winding itself provides this
resistance but to make sure in the present design the
resistors R3 and R4 are incorporated. Smoothing is
conventional and is found quite adequate.

The rectifier is rated to give a maximum of 70 mA.
and the output valve, as we have seen, requiies only
45 mA., so there are 25 mA. available tor other
circuits and consequently a power output socket is
provided. The heater winding gives up to 1.5 amps.,
and the two valves on the chassis require only just
over an ampere together, so the heater voltage
is also fed to the output power socket. The two-stage
voltage amplifier previously described had no power
supply incorporated and it is intended to take its
supply from the present chassis; its needs are
casily provided by this power supply.

The 6AQ5 is scen to be strapped as a triode and is
biased by R2, which is by-passed by Cl; Rl
provides the D.C.. grid return path. ~The input
signal required to fully load the output valve was
seen to be 13.5 volts peak and this is well within
the rating of the valve used for the voltage amplifier.
By Ohms Law, R2 to give a bias of 13.5 volts with a
current of 45 mA should be 300 ohms.

The chassis used is of similar construction to that
of the voltage amplifier except that it is made twice
as lonz to accommodate the power equipmznt. Even

simple type of circuit, for in

2

earlier ycars it was quite com-
mon to work with distortions
up to 10 pzr cent.

A.C. Version
The basic power output circuit
given in Fig. 35 is developed

. s v
to include the power and rectifier % oia

circuits with the result, for thz |-
A.C. case, as shown in Fig. 36, o
V2 is a normal full-wave recti- ) <
fying circuit operating from a
250-0-250 volt winding on the Z,ﬂI
mains transformer T2, For the !
sake of consistency the rectifier
valve is chosen from the Brimar i § ¢
range of modern miniature .
valves and is, in fact, a 6X4 le3is]
The heater of this valve takes 6.3 4
volts and not 5 volts, as is pro- L—f
vided on the usual mains trans- A
former. The reason is that the

heater cathode insulation is | ~"35° 7
made sufficient to withstand up

.

Note: 4il smail fixing hoics are Lg dismeter /

-~
v

-8

l %4 iz hore

. v
' 3/8 i3
- ' 4
3 _ /%/ Ihc/e
s
« - >
/ g2

P S Y
z g

to 450 volts and so the rectifier (M~
heater can be connected across U

the same supply as the other {é

valves in the circuit. From
Fig. 36 it will be seen that this
is done in the present case and

ST
U

e
|

1 ‘h\c

s
\§¥ $

Lo

&
;

e

only a_ single heater winding
is required. The transformer
chosen has a 5-volt winding as a

Fig. 37.—Chassis drilling diagram for A.C. amplifier (Fig. 36). Note
that the }" holes are for grorumets.
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then, it is only 7in. x 4in. Fig. 37 gives the drilling
data for the components actually used and, as
probably most constructors will obtain their chassis
ready folded, the markings are as at the outside of
the chassis. Perhaps a warning should again be
given that the components should be obtained and
measured before drilling the chassis (which in the
prototype was of aluminium) because the position
of the holes might vary slightly. Probably the neatest
way is to make a template of drawing paper, marking
the positions of the holes. The components can be
tried on this and when satisfied .the positions can be
punched through the template. Notice that at only
one point does the earth line contact the chassis,
by the input coaxial socket. Apart from this con-
nection chassis returns are not used except for the
electrolytic capacitor C2, C3, the case of which is
earthed in the usual way via the mounting clip.

Wiring

The wiring diagram is given in Fig. 38 and if the
following sequence is followed no difficulty will be
experienced.

1. Inputsockettopin! VI,

2. R1. 220K. From pin 1 V1 1o earth tag by
input socket.

3. Pin 3 V! to earth tag to pin 3 output power
socket to pin 3 V2.

4.2_ Pin 4 VI to pin 4 power output socket to pin
4 V2.

5. .Pin 6 V1 to pin 5 VI to tag 3 on output
transformer. o

i }(1‘12 ;’82‘[_1 }Both from pin 2 V1 to earth tag

7.. Pin 5 power output socket to ncarest tag on
electrolytic to tag 4 on output transformer.

8. Pin 3 power output socket to one side of 6.3
winding on output transformer.

9. Pin 4 on power output socket to other side of
6.3 winding.

10. R3.150. From pin 1 V2 to piri 2 V2.

11. R4.150. From pin 6 V21to pin 5 V2.
3 122. Centre-tap of mains trf. H.T. winding to pin

V2.

13. Outside connections of H.T. winding to pins
2 and 5 V2.

14. Mains lead to tags on mains transformer
marked for mains voltage available.

Using the Amplifiers

To connect the two amplifiers together a coaxial
plug is fitted to the coaxial output lcad from the
voltage amplifier and plugged to the input of the
power amplifier. A miniature plug is fitted to the
power lead from the voltage amplifier. A four-core
cable was used for this purpose in order to offer the
maximum flexibility in use but for the present case
only three inter-connections are required, one side
of both heater and H.T. being earthed. Consequently
this interconnection is made in the minijature plug.
the lead from the earth busbar of the voltage amplifier
and one side of the heater being connected to pin 3
of the plug and so to earth.

A peak signal of a tenth of a volt fed into the
voltage amplifier with the volume control at maxi-
mum will be found to fully load the output stage.

It is intended that the power amplifier be stowed
away in the cabinet of the equipment in which it is
to be used rather than placed side by side with the
voltage amplifier which has to be so mounted that
the control is accessible. Later on, when R.F.
amplifiers have been discussed a design will be
produced to feed into these amplifiers and to be

sounted alongside the voltage amplifier.

Universal Mains Version

The complete circuit for the universal version will
be given next month. 1t will be seen that the valve
heaters are connected in scries and, of course, the volt-
age amplifier must be suitably wired as explained in the
wiring data of that chassis. High-voltage heater
valves are employed so that the minimum voltage
remains to be dropped in the series

o -
To Output Transfr.
primary tags 3 and 4

| — 250-0-250 v

250 v

resistor (R4, R5). VI is the 19AQ5
and a half-wave miniature rectifier,
the 35W4 matches this and so is
e} used. The important characteristic
in series wiring of heaters is, of
course, the current taken by the
heaters, not the voltage, and both
these valves take .15 amps. The
specified wiring of the voltage
amplifier for universal operation
results in the same heater current
teing taken by the 12AU7. The
three valves, then, take 67 volts
at .15 amps when connected in
series and the dropper has to have
a resistance to drop the surplus.
Thus, supposing the mains are of
240 volts. The voltage to be dropped
is now 240—67=173 volts at .15

Centre tap of

winding

To Mains Transt’:
primary
according to
voltage availaile

Connect speaker to tags [ and 2 on Output Transformer

Fig. 38.—Wiring diagram for the Fig. 36

amps. By Ohm’s Law :
E
R= T°
_113
.15
Mains. .. = 1,150 ohms.

Lead

circuil, " (To be continued.)
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Volume Controls 80 I\, COAX

Midget Ldiswan type. ISTAN[JARD {in. diam.
Long spindles. Guaran- | Pulyth(‘n!‘.‘ inmulated.
teed 1 year. All values | GRADE ‘A OMNLY

10,000 ohins to 2 Meg- 8d. yd.

chms.
No Bw. BP‘}W D.P 8w. SPECIAL. — Hemi-air
3/~ 4/9 spaced  polythene. &0
COAX PLUGS 1/2  ohm Coax iin. diann.
SOCKETS . 1/- | Stranded core.  Losses
LINE CONNECTOR 1/2 | eut 509 .
OUTLET BOXES ... 4/6 | (just released) yd.
BALANCED TWIN FEEDER per yd. 8d. 80
TWIN SCREENED FEEDER per yd. 1/~ obms
50 OHM COAX CABLE, 8d. per yd. {in. dia-
TRIMMELS, Cerame, 39, 70 pf., 8d 100 pf.,

i50 pf, 137 250 pi, 18 ; 600 pf., 119,

RESISTORS L values: 10 ohms to 10 meg..
$w,4d ;) 6d.: L w,8d.: 2w, 1/-; High
Btahility, A w. 1y, &-. Prelerred values 100 ohis

10 10 Meg!
WIRE-WOUND RESISTORS.—Beut Makes \lmn-
ture Ceramic Type—3 w., 13 ohin to 4 K., 1/
10 w., 20 ohin to 6 K., 15 y ohii to 16
K., 205 5w Vitreons,
WIRE-WOUND POTS.
Pre-Set Min. TV. Type.

12 K. to 2]
3 WATT. FAMOUS MAKE
Standard ¥ize Pots, 2%in.

Krnrled ~llulte:l Knab. | Mpindle. High ¢iade.
All values 25 ohing to 30 | All Values. 100 ohms to
K., 3/- ea. 50 K., 4/-. | 50 K., 5/8; 100 K., 6;8.
Ditto Carbon TraA:k W/W EXT. SPEAKER

A0 K. to 2 Meg., 8/-. CONTROL 10@, 3/-
O/P TRANSFORMERS ~—Heavy duty 70 ma., 4/6.
Hnmll Tapped pentode, 3/9.
F. CHOKES 10 h. 65 ma., §/-. 20/25 h. 1007150
raa., 12/8, 5 b, 250 ma., 15/-. 15 h. 106 ma., 10/6.
LYNX, 3h. 250 ma., 13/6. SIMPLEX, loh. 150 ma.,
10/6. MAINS TRANS,—Made in our awn workshops
to high grade specification.  Fully inter-leaved and
impregnated, Tapped prim. 200 v 0 v., Heater

Trans., 6.3 v., 1} awp., 7/0 ditto 6.3 v., 3 amp.,

10/8; ditto, 12 v., .75 amp., 7/8; 350-0-3:

S0 ma., 6.3 v, , 3 V., 2 a., ditto 300-0-300, mtw
MPL!

TRANS. 250 v. 50 nia.
a. Fally Mhrouded, 17/6. View-
master Auto Tvp r, 35/-. Teleking, 30/-. Lynx,
80/-.  Curouet, 30s-. Nimplex, 85/-, Rewinds and
Hpecials to yequirements.
SOUNDMASTER SPECIALS.—Mains Trans., 35/-.
L.F. Choke, 10/8. O,P Trans., 5/8. Ln\vlu]:(’ /6.
Mpecified Wafer wmhen 22/8 per set of 3.
GOODMANS, —Latest Wide Angie Duomag type,
Focus Unit. Vernier Focus and adjustable Picture
2hift, 35/-, ELAC.—<.R.T. Ton Traps. 1.T/12, 2/6.
TAPE RECORDING BARGAIN
LIGHTWEIGHT XTAL HAND MIKES,
(hmme finith—Quality and semsitivity for
otdy 25/«
FLECTRODYNAMIC MIKE INSERT.—17.9. 4,
1ake, precision eugineered, Size only in. diam.
by in. Bargain Pree 378, Matching Trans. 3/8.

WOODEN WALNUT CABINET.—12in. x Tin.
TRF or gupethet., comp puncbed chassin, al,
sack-plate, drive, pointer, ete,, 28/6, plus bost 2/
TYANA.—Midget Soldering Trou. S00/250 v, o

280/250 v., 14,11. TYANA TRIPLE THREE. -
Complete with  detachable  heneh  stand,  18/6.
NEW SOLON MIDGET IRON.—25 w., 19/8. 1DEAL

FOR RADIO CONNTRICTOR:
HEATER ISOLATION TRANSFORMER =

knge winding with 239 ,er huast,  Ratio
11 -10/6: 4 v., 10/8; g [B%
10/8. HAINS PRIMARIES an:l ﬂ])e 5 to Order,

HIKE TRANSF.—Ratio J0:1, 2/8 ea., new .nil
aed,

V’HOLDERS —Pax.: Int. Oct., 4d.: Iilin,
BEA5, 6d.; Bl ‘A L R'[‘ 1/3. Monlded lnt Oct.,

8d.; R74G, 8d.; with kercening can, 178 ; BM
Bsi, BYA, 1/-; VORYT, 2/0 Ceramic: KFiu,
B76, 1/-, ENG, and AMER. 5. and Y-pin, ete., 1ym,
TAG STRIPS. 4+ or G-nay, 34, ;
fi-way, 4d. ; - or 10-way, 64
T/V PRE-AMP.—Channel 1. Easily medifind for
ether Channels or Converter use.  Midget Chs

—2- ot J-way, 24, ;
et

41 x 23 x 14 Caaplete with EF42 valve,
frad and plug. Ready for uee.  Brand New Mirs,
%urpluu Liste-l L, 138, Special Clearanes Frice,

718 ; &
TOGGLE SWITCHES EX-GOVT.—" On-off,” 04d.
Ersin M core wlder 66/40. 16 g. or 18
4d. yd, ullp. 18 to 22 wwop., per wl., 28, PV
meectmz \uw, 1) eolours.  Single or Strandel,

£d.¥d. 2 K. 5w, ILIL w/w Pots, 6/6. 10 K. h..
(ulvem “w/w “pot. lin. spindle, 8/8, SCREENED
GRID CAPS I. Oct.. or Mazda, 6d. ea. BULGIN

HIGH VOLTAGE VALVE CAPS, L. Uct., 1/-,
ES.—1}in. all values 0 raa. to 10 a
ALADDIN FORMERS and cores, L E
SLOW MOTION DRIVES. —Epicyelic ratio 4 © I, 2.3
INT. OCTAL CABLE PLUG (8-pin), \nth cover, 18,
200-250 Vl)lt SELECTOR SOCKET (2in. < lin.) nith
Plag, 1/-. PILOT LAMPS.—6.3 v. .Ja., 84.
SPEAKER FRET.—Expanded anodised 1t al, Min.
Ly %in., /-, EXT. L.8.—Switched Socket, oneoff and
parallel ewitehing, conplete with plug, /-,
COPPER PLATED AERIAL RODS, Am
1ukh fitting, 2/8 doz., p. & p. 9. MAINS LEAD
2 yde, Twin Twisted Maroon Flex. Top Quality
=8-0076 Core, 1'-. 2 ¥d. Non-kink Appliance Leads.
Buitable irons, ete., l-raule:l oy, B.nu.uu 1/3.

2in.

ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
HWL 16 ma—50 . LATEHT O¥RAM
20 M. —550 m. X79, W37, DHTT,
2,008) . N7H, UTR,

and Gnaranteed, with 10in. P.M.
C.200/250 v, Your position Wave-
change Switch.  Short-Medium-Long-Gram.  Slow
Motion Tuning. Speaker and Pick- -np Cuhnections.
High Q iron-dust cored coils, -Itn k(/s I.P. Latest
cirenit technigqne delayed, V.C. and Negative
feedback. Output 4.2 watta. 3 ohing output trans-
former on ehassis.  (‘hassiy size 13k x 34 X in.,
Glass Dial—10in. x 4}in,, horizontal or vertical L\’ve
available, jit by 2 Pilot Lamps. Colour Black 3
tion names, L. \\’ Ureen, MW, Red, MW, White.
Fonr Knobs supplied.  Walnut or Ivory to choice.
aligned and calibrated. Chassis isolated Trom mains.
PRICE £10/15/0: Carriage and Insurnnce, 4/6,
(Without l0in. Npeaker, £8/15/0. Carr. & ltus., 4/6.)

BARGAIN OFFERS
RECOMMENDED FOR ABOVE CHASSIS
GREAT REDUCTIONS
Brand New Plessey 3-speed Autochanger Mixer
Unit for 7. 10 and 12in. Records. Twin Hi-Fi
Xtal Head with Duopoint sapphire stylus,
Playe 4,000 records. Sprung mounting. Snperb

Speaker,

Qunhty. Bargain Price 9) gos., post free.
NEW ALL
BOXED VA LVES GUARANTEED
1IR3 8/- 7 8/8 12BA¢  8/8|EBul 718

185 8/-|6K7M  8/6
84 8/-16K7G¢  6/6
1R} 8/-[6KS 91—
384 8/- VTl’l 1, 9/
3V4 8/
aDhe 2/6
5U4 10/6

12Q7  10/6/EBC33  9/6
I28H7  5/8|ECYL 78
35LG  10/8 EF36 7/8
0Z4 8/8| EF39 8/~
7 10/6 EF30 Equlp

:/B British 7/0

374 9/-|6p2 15/» 009 12/g|Sylvania
5X4 7/8 8/8/6BGE  12/8|Red  10/8
GACT  B/86 8/8/UF41 11/8/EFO1 8§/
GAGS 78 8/6 11 6 EF92  9/8
CAMG  9/- |68 8/6 9/-|7C6 9/8
GATE  10/6 9/ 3/8(EY51 12/8
GBY 7/8(88N7 11/ 8/-{HVR2a 7/8
GBAG  B8[atnoyisg)- 8/~ PYNO  11/6
GBEG  10/6,6V6 8/~ 8/~ PYr2 10/6
GBWG  10/8]6)5 9/- 9/-|[PENu5 8,8
L 7/6|6AKS  10/6 8/-|SPi1 8/6
G 18 N7 9/8 26 l 2

Ghs - 5/6|E 2,- 12/8
iF 0.8/1246  7/8[6ALs 7.6 m TR L]
GIGM 3'8[12AX7 10/6|EB3s 2,8 Ei'Lsy 12/6
635 78iI2aT7 vom EF55  12/6 12AHS 10/8

Huge ®tack B.
SPECIAL PRICE PER §
TR, 1T4, IM5 and 384 or 5V4 30/-
\iKt", GK7, 647, 6V6, 5Z4 ur 6X 3 .. o 378

SUB MINIATURE VALVES

Vaives at 1931 low tax prices.
SET

WIRE ENDS
* R.F. Pt . Fil
5 v. Fil
Brand New, Apparatns, Ly
Muilarl, Mivac Types i(—
+ XFW 1y
* XFW 20 all at
ch
* 507 AX 7/6 =«
+* DFGG post jree
* DF70

VCR97 £2
TESTED FULL PICTURE
P.,& P. 2/

CRYSTAL DIODE.—Very scnsitive. L
H.R. PHONES.—(Hi-grade Amer.), 15/3 [vr
BROWN’S 4,000 ohiue, 15/8 pr.

TR.S. "2 comronen

THO 1665. Baeex 153 or 68 pass door.
307, WHITEHORSE ROAD,

onen all day
FeilpAY WEST CROYDON
1 orders post jree. Lists 3d.

& L, £
A LL Ji14IA'S T}LAA# 1/~ extra postage.

3.6.
8. G.
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PYE Aerial Plag and Mocket, 1/6 pr,
5u. RADIO SBCREWDRIVERS.—Sheffiell ma.le
hiade, 24in. x }in. Ins. handle, 5,000 v.. 41d. each
CONDENSERS.—New Mtock .00l m(d. 5 kV.

T.C.C., 5/6. Ditte, 12,5 kV., 9/0, 2 pf. to 500 pf.

Mica, Gd. 001, Mica or Tub T.C.C. 500 v., .41
Hprague..'wl) v., J22 N, SI-‘ 500 v., .1 mid. 350 V.
Micramoukl Tub., 8d.; Hunts Moldeeal 500 v,
05, .0t mfd., 84.; ﬂo mfd. and .1 mfd., 1.-,
225 mfd., 18 ; .1 wid., 600 v., 1/3 ; Tubular .5 nfil.,
350 v. I/

SILVER MicA CONDENSERS.—10°/,.

3 DAL Lo 500 ph.y 1/-, 60U pi. to 3,006 pi., 1,3,

DITTO 1% (ex stock).

L3 pf. to 500 pf., /8. 315 pf. to 1,000 pi., 2/,
ELECTROLYTICS ALL TYPES NEW STOCK.
Tubular Wire enda 50/23 v. Pleseey 19
H+16/508 v. Dubtlier 5/8 | 50/50 v. Plessey 2)-

16-+ 16500 v. Dub, 8/- | Can Ty'pes. Chpx. 3d. ea.
1560 v. Dub. 7/@ | 32+ ) v. B.E. Aid
v. B.E., 2/- 32+ .

2/450 v. B.E.G. 2/3 l(i/ 50 v, T Cx,

4/350 v, Dub. 1/8 50 v. Dutilier

41000 v. Hnmn 2/- 50 v. T.CC.

23 L’o(l/ 150 v. B.E.C. 86
2/9 | 84+16/450 v. B.E.C". 5/—
2/9 | 8416/500 v. Dubilier 58
16+ 1684450 v. B.E.C. 5,8
16+ 16/500 v. Dub.

BIOH) v, hulu is
10/500 v. Luhi
16/590 v. Dnbilier 4/~
8-+ 8/500 v. Dubilier 4/6
16/350 v. B.EA" 3/~
0 v. Dubilier  4/-
500 v. Dabilier 5/~
3243270450 v. Dub.  5/6

8-
16+ 327350 v. T. (‘(‘ 4 8
324 324450 vo
.i 2+ 321350 v. 25
in same can B.E.C. ¢, 6

324 52/508 v. Dub, 60+ 100/350v Huntell '@

7/8 | 100+200/275 v. B.E.C.
25/25 v. Dubllier  1/8 126
SPECIALS.—Can Types. 500 mid. 12 v. , 3
1,000 safd. + 1,000 mid., 6 v., 6/6 ;

01](0 mfil. 5 v.,
5/8 1,500 mfd. & ;
SENTER(!EL RE E.
E‘ACK VOLTAGES K‘i/l-.v 2 k o

-1 mf

6 ov., 4/8'
CTIFIERS,

4/-; BM° 100 ma.,
/9 ; RM4 230 v. 275 nia., 16/,
. —Walnut. or Ivor\

o FDC\H‘," “ (‘OD‘HB'/ "

** Brilliance—On-Off,”  ** On-0f1,”
" Yol.—On-0f1,” * Tom-, = Tuning.”
Basg,” °* \\'avechange," * Radio=

(irarn,” "B M., L., Gram.,” Reeord-Play "
Bngh(n»aﬂ," Ditto not engraved, 1/- sach.
KROBS.—Brownu with white mmkmg
Jine, small, 8d., large, 1/-,
COILS.~-Wearite ' P" t;

ype, 2/8 each.
Q" Type, adf. dust core, 3/6 each. All ranges,
REACTION coND —-0001, 0003, D005 miid., 8/6 ea,
NERUPT STOCK
PEN TORCHm —Dnde\, chrornium plated with
veut pocket elip. Complete. New battery and bulb.
led 3/4. Our Price 2/6,
HANDILITE.—birydex, pocket or handbag hlight.
Complete,  Rattery dnd teus bull.  Listed 3,3, Qur
Price 28,

ALULIINIUM  (CHASSIS. —18 swg, Plain,
undrilled, folded 4 sides and riveled corners
lattice Sxing holes. Strong and soundly con-
strcted with 24in. mdes.  7in, x 4in, 4.6 ;
1lin x 7in., 6/9: 1in. x Gin., 8,6 ; 1%in. x
1lin., 10/6 ; and 180 x 16in- x 3in., 16/6.

CHARGER TRANS. PRIM —O/200/250 v, gee.,
U-Y 2-15 v, for cha gbrn|l’\)]. o
2a. 16/~ 3a.,18/8 ; <21/ fa., 28,-,
FULL WAVE BRJDGE SELENIUM RECTIFIERS. —
Gor 12y, 13 awp.. 8/8 ; 11/3 Jd,126
15/-; 6a.,23/6. Ditto F. y Laay v
A1), 5/6.
ACID . EYDROMETER. —New ex-Guvt. Tubreak-
able. Packed iu netal case. Tiitm 1]14 » 4/8,
H.F. MIDGET CHOKES — 14 BLF . 2/8 eah
BRIMISTORS L for 4 a. heater cLains, 3/6.
CZL for 15 L 2/8. CZ3 (Pilut Larap), 1.6,
COPPER ENAMEL WIRE 1 1b. 14 to 20 s.w.q.,
2/ V2 tn VN rw.g., 2/8 30 to 40 s.v.z., 3/6.
SWITCH CLEANER Fluhl mquirt spont, 3/9 tin.
TWIN GANG TUNING CONDENSERS.— 0003 mifi.
ndgs t with trivners, 8/8 5 375 pi. midget less trim-
ers, 6/6 5 0005 Mtandard fize with trimmers anl
feet, B/~ lers hiimmers, 8§/ ditto, eviled, 2/8,
VIBRATOR POWER PACK (Jeff-Travis-U.s.A.),—
Cornpact Steel Case Tin. x Bin. x 4in. 19 Inpuot,
Output, 90 ¢. ILT., 6 v, and 1.3 L.T. (nmpl»(v
25/~ p. & p., 2/6. ‘Ruitable Battery Portable Netw,
LOUDSPEAKERS P.M., 3 OHM.
din. Plesvey, 12/8. oodmana 4in. square, 15'6, Sin.,
14/8, ¢1in., 16/-. Tin. Eliiptical, 18/8. sin. R. & A.
17/6. 1oin. Plessey, 28/-. 6lin. with tr
whrox to %, 19/6,

I.LF. TRANSFORMERS

465 Kc/s Slug tuning Ministure Circular
Can, 2in, by liin. diam. Fits octal V-holder
cut out. High Q and good bendwidth. By
Pye Radio. Two mounting feet.

BRAND NEW, 69 PAIR

Osmer

o 1,000
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D.C. MULTIMETER KIT for 500 uA
meter. Complete kit of six 1° High Stabi-
ity Resistors, three other resistors, Shunt
$505, and full instructions, 26/-,

ACIDC, MULTIMETER  KIT, As
above, but with 4 extra 1% High Stability
Resistors and Westinghouse Meter Rectifier
to give 4 A.C. volts ranges, 45/6.

UNIVERNAL SITUNTS, 1% accuracy for
any 1 mA or 500 uA meter. Only one simple
adjustment to make, no calibrating re-
quired. With instructions. Guaranteed
one year. 8505 (3} mA) covers 1, 5, 25. 100 and
500 mA.S51 (1 mA) covers 2, 10, 50, 200 mA,
and 1 amp., 15'-,

RESISTANCE BOX STANDARDS.
Twelve 0.5°% Wirewound Resistors. 1, 2. 2.
. 10, 20, 20. 50, 100. 200, 200, and 500 ohms
giving 1 to 1.110 ohms in 1 ohm steps, 30/-.
RRIDGE RATIO ARMS., Nominal 100
ohms. Ratio 1 to 1. Ratio accuracy 0.01%.
518 1 0.1%. 416 ; 1%. 3/6.

PRECISION R TORS, Any value
1 to 1,000 ohms, accuracy 0.5%. Eureka
wound on strip. 2/9.

VIEW LR VISION
CHA . Assembled, aligned and tested
chassis, £4.12.6 to £7.18.6.

RELAYS. 765 ohms 4M 1B, 3/6.

CRYNTAL RIIKE INSERTS, 5/6.

SOUND /

BARGAIN PARCELS, 10- and £1. New
s00ds.

MASSEY
58, WAKEFIELD AVENUE

HULL

TELEKIT SUPPLY
MAIL ORDER DEPT.
Chantry Lane Works, Chantry Lane,
Iromicy, Kent. Phone : Rav. 5845.
Please mention P.W. and enclose 6d. postage
VALVES. NEW & SURPLUS. GUARANTEED.

074 4/- |6BA6  6/8 | 9D6 6/6
o2 | 88 | 1R ™
ILNS(soiled) | gpg7 72 | “isoiled) g/-
155 §- | 6BWS 66 | 13BE§ 7/
6CHS  6/6 | 6SH7(soiled)
1T4 6/6 2
6J5 5/ 5/-
105 6/- | 6V6 7/- | 15D2
3V 6/6 | 6X4 6/6 | 19AQ5
5763 8/- | 6X5 78 ALEY
6A8 8/- | 7D5 6/- | cvisl
6ALS  7/6 | 7D3 6/- | EF5)
VR2l
W77
1B24

"RUCTOR
NTREET.

NOW OPEN AT 104, 1

o? o0 g % of0 oo oo oe efe age ofe o0 oge efe fe o0
% L ' e oo
: idelia
*, >
< HAND ¥
< BUILT %
s 2 RADIO %9
ol Q
s UNITS %
0.0 ‘0
g 4 §: Qe
e THE o3
< g FIDELIA B
% Hand built W MAJOR 16 2
¢’ high quality radiogram chassis at ¢
#* economic price., 10 valve, mode) %°
o lllustrated, £32-8-4, De-luxe 9 valve .o
s’ model £25-5-0 7 valve £21-12-0. ¢
*° 8valve £24-18-4 **
o Technical data_sheets free. %
<% Electro Acoustic  Developments, 2, ¢
o* Amhurst Road, Telscombe Clifts, Sussex. 0:.
RIS I TSI TR JOR TR R JOR SR JR SR R )

3 D
KT XTI RTXDXTRIRIREXDRENRE XIS XS XS
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COMMUNICATIONS RECEIVER R.1155,
The famous ex-Bomber Command Recetver
known the world over to be supreme in its
class. Covers b-wave ranges 18.5-7.5 mc/s,
7.5-3.0 mc/s, 1,500-600 Kkc/s, 500-200 Kkcss,
200-75 kc/s, and is easily and simply adapted
for normal mains use. full details being
supplied. Aerial tested before despatch
these are RA NEW IN AKER'S
ORIGINAL TRANSTIT CASES. ONLY
£11/19/6.

A.C. MAINS POWER PACK oUTPUT
STAGE. —In bhlack metal case enabling
the receiver to he operated immediately
without any modification, can be supplied
as follows ;—Less Speaker. £4/10/-; with
6!in. P.M. Speaker, £5/10/-.

DEDUCT 10/- IF PURCHASING RECEIVER
& POWER PACK TOGETHER.

Please add carriage costs of 10/6 for Receiver
and 5/- for Power Pack.

100 MICROAVMIPS MET S, 2lin. Cir-
cular Flush Mounting. Widely calibrated
scale of 15 divisions marked “Yards,”” which
can be re-written to suit requirements.
These movements are almost unobtainahle
to-day and being BRAND W IN
MAKER'S CARTONS are a snip. ONLY 42/8.

TRANSFORMERS, —Manufactured to
our specifications and fully guaranteed
Normal drimaries, 420v.-0-425 v. ma.,
43v.4a,.63v.4a,5v.3a. ONLY50-;
350 v.-0-350 v. 160 ma., 6.3 v. fa.. 6.3v, 3a.,
5v.3a. ONLY 42/6 ; 260 v. 0-250 v. 100 m.a.,
6.3v.6a.. 5v.3a ONLY 32/6, 350 v.-0-
350 v. 150 m.a., 6.3 v. 5 a., 0-4-5 v. 3a. ONLY
32/8. The above are fully shrouded upright
mounting. 5.5 kV, E.H.T. with 2 windings
of 2v. 1a., ONLY 72/6 ; 7 kV E.H.T., with
4 v. 1 a.. ONLY 82/6. PLEASE ADD 2/-
POSTAGE FOR EACH TRANSFORMER,

CRYNSTALS.—British _Standard 2-pin 500
kc/s. 15/-. Miniature 200 ke/s and 455 kc/s.
10:- each.

RECEIVER 25/73.—Another purchase of
these very popular receiving sections of the
TR.1196. Makes an _ideal basis for a mains
operated All Wave Superhet, full modifica-
tion data being suppiied. Complete with
6 valves, 2 ea, EF36 and EF39, and 1 ea.
EK32 and EBC33. BRAND NEW. ONLY
27/8 (postage, etc.. 2/6). Or a few less valves,
but complete with the 465 ke/s. LE.s, etc..
8/6 (post, etc., 2/6).

8 VOLT VIBRATOR PACKS.—Made by

H.E.O. of America. Output 165 v. 80 ma.,
Contains 6X5 rectifier and full

6.3 v.3 a.
smoothing. Self contained in black
crackled cabinet size 7in. x 7iin. x 6in.

ONLY 29/6 (postage, etc., 2/-).

AMERICAN ROTARY TRANSFORM-
§31tS.—12 v. D.C. input, output 255 v, 656 m.a.
Useful for car radio, or running electric
shaver from car battery, etc. ONLY 22/6.
VACUUM PUMPS,—These are ex-R.AF.
rotary vane type, and are ideal for handy-
men and model makers. etc. New and
Unused. ONLY 22/6 (postage, etc.. 2-).
INDICATOR UNITS, TYPE 6.—Contain
VCROT Tube with mu-metal screen, 4 valves:
LF50 and 2 of EB34. NEW CONDITION.
ONLY 59/6 (carriage, etc., 7/6).

MLETERS
F.S.D. S1ZE AND TYDPE
1 m.a. D.C.2iin. Flush square
1 d

PRICI

. D.C.2}in. Flush circulai

1 ,, D.C.2iin, Desk type .. 2

5 ., D.C.2in. Flush square . 78
100 .. D.C.2in. Flush circular. 12/8
150 ., D.C.2in. Flush square . 7/8
500 ., D.C.2%in, Flush ¢ircular. 12/8
500 ,. thermo 2in. Flush Square 5/-
500 .. thermo 2in. Proj. circular ...  5/-
20 amps D.C. 2in. Proj. circular. 76
40 amps D.C. 2in. Proi. circular. .. U8
30-0-30 amp D.C. Car type moving iron 5/~

15 volts A.C. 24in. Flush, circ.. mov. iron 8/8
All meters Brand New in Maker's Cartons
.

Amounts given for carriage refer to inland only.

U.E.l. CORPORATION,

138, Gray’s tnn Road, London, w.C.1
(Phone : TERmlnus 7937)

(Open until 1 p.m, Saturdays, We are 2
mins. from High Holborn (Chancery
Lane Station) and 5 mins, by bus from
King's Cross.)

wawww americanradinohistory com

ALFRED PADGETT

40 MEADOW LANE, LEEDS, 11
(Established 20 years)

Inlrodueing the *° Sqarial,” the com-
plete answer to your TV, Acrial probiems.

TECHNICAL DATA

Gain 20 over Standard Single Di-pole.
Bandwidth : 3
ohms.

4.5 Mc/s. Impedance @ 75
Back/Front Ratio : 7-0 db. Overalt
: Less than 3 ft. As shown at Earls

8 DOMWN TRANSFOR MER.200:250 50
cycles. Sec. Winding : Altat2amps, 30.24,
20, 18, 15, 14. 12, 10, 9, 8. 6, 5, 4. 3 volts. Worth

Double. 12 months’ guarantec. 17/~ Post
Paid.
POTENTIOMETERS. —Less switch.  Box

of 1 doz. assorted values (our selection!. 5'6.
per doz. Post Free.
NEW CO-AXTAL CABLE.—!lin. €0 ohms.
6d. per vd. any lenth cut. Post Free.
SINGLY, HEAD PHONES,.—Low resist-
ance, 1/8. Post Free.
NEW  MAINS TRANSFORMERS, —12
mths’. guarantee. Primary 200-250 50 cycles.
Sec, 359 volts at 80 mA. 6.3 at 4 amps. .5
volts at 2 amps, Electrostatic_screened.
Will mount in any position. 17/-. Post Paid.
WAR SURPLUS VALY
anteed. All Post Free. 954
6K7 Metal, 6/6 ; 6V6GT. 8
VRS5. 1/8: 1DB. 2i6: 6ACT Metal
616G, 8/4 ; 6SK7 Metal. 6/6 ; 6H6 Metal.
2/8 ; 807 Yankie, 8/- ; 6SN7, 8/8: 5U4. 78 .
574, 718 ; 024, 6/- ; VS110. 3/8.
MINED RADIO PANELS,—Very popu
iar full of resistors and condensers. 4/6.
Post Free. Not to be missed.
YAXLEY SWITCHES,—Two-pole Z-way.
One bank. Spindle length fin., 1/6. Post
aid.
FYPI 1125 SETS.—Complete with two 8D2
valves. New. 6/8. Post 2/4.

STAN WILLETTS

43, SPON LANE, WEST BROMWICH

Y L 4f-
/6 . VRIL, 3/8

STAFFS. TEL. : WES 2392
VALVES,—Brand New, Every One
Guaranteed. 6K7G, VT52 (EL32), CVI136
(EL91), N77, 5/- each. 6F6G, 5/6. 6V6GT,
8X5GT, 6/9 ; 72/- doz. 12AX7, 6AQS, 6/9.
12AT7. 7/-. 6SNT7, 7/6. RK34, 2C34, 1/9
18/- doz, 954, 1/6, ATP4, 2/9. 6KT7G, 3 for
11/6. 6X4. 6/-. 6K8G. 8/6. VR65 (SP6l),
2/-: 1 EY51. short wire ends,

9/11_doz, 0
11/6. CV1033 (EF39), 7/8. 6K7 metal. 5/6.
12A6M, 7/6. 807, 6/3. R17, 7/6. P. & P.. 4d.
723—A/.—Brand New, Boxed, 75/- each.
SET OF 4 BATTERY V.ALVES.—Brand
New. IT4, 185. 1R5, 354 or 1S4—4 for 24/9 :
8/9 each. P. & P., 6d.
GLERMANIUM XTAL DIODES.—G.E.C.,
Brand New.—1/4 each ; 11/6 doz. Post 3d.
TRIPLETT 1 M/ AMETER RECTIFIERS.
—Brand New, 5/8 : 3 for 15/-. P. & P.. 4d.
VOLUMIE: CONTROLS WITIT SWITCIL,
SP.—Brand New, 1! spindle, ! and 1 meg..
2/-. 5 meg., 3/6. Post 4d

LEST

WANTED '}
SHORT WAVE

H-A-c' EQUIPMENT

Noted for over 18 years for . ..
S.W. Receivers and Kits of Quality.

—_

Improved designs with Deneco colls @
One-Valve Kit, Model *C” ¥rice, 25/-
Two " Y DU

—_—

All kits complete with all components,
accossories, and  full instructions.
Before ordering call and inspect &
demonstration  receiver, or send
stamped, addressed envelope for
descriptive catalogue.

“H.A.C.”” SHORT-WAVE FRODUCTS

(Dept. T, 11, Ol Bond Street,
. London, W.1.
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What is B T=JF1 2

IS THERE SUCH A THING AS HIGH

SITUATION AND MAKES SOME SUGGESTIONS

T is almost an exception at the present time to
find descriptions of sound reproducing equip-
ment without the appended descriptive adjective

* Hi-Fi.”

One of the most curious attributes attached to this
label ** high fidelity ™ is the emphasis placed on the
ability of such equipment to reproduce the higher
range of frequencies, curious because when the folded
horn was introduced into the design of the gramo-
phone, thus allowing a considerable extension of
bass range of reproduction, and later when the
moving-coil loud speaker and baffle still further
extended this range, apparently nobody had the
brilliant thought of labelling the new equipment as
* high fidelity.”

Bass reproduction having been obtained with
some degree of success, attention was then directed
to reproduction of those higher frequencies which
play an important part in giving character to the
tone character of individual instruments by reason
of adcquate coverage of a range of upper harmonics
and ability to deal with those transients which are
important in the accurate reproduction of certain
instrumentua! effects.

Limitations

" Two basic difficulties arose when this improvement
was attempted. In the case of the radio receiver,
certain limitations were imposed by the frequency
band normally transmitted by the BBC, and in the
case of the record reproducer, needle scratch became
horribly apparent and could not entirely be over-
come by filters.

In the era when attention was focused on the
reproduction of bass frequencies, our enthusiastic
friends too often subjected us to demonstrations of
** perfect ” reproduction consisting largely of bangs,
thumps and resonant booms! Since attention has
been focused on the higher range, we are now subject
to demonstrations which assault our ears with
squeaks, scrcams, hisses, and noises often not far
different from that piercing horror which sometimes
occurs when a knife edge is accidentally drawn across
a dinner plate.

The curious thing about this *“ high fidelity
reproduction, as so often demonstrated to us by
enthusiasts, is that the enthusiast himself appears
to be transfixed with the glory of the sounds emitting
from the equipment, whereas his family appear to
be equally transfixed with horror from the dreadful
sounds filling the room.

Perhaps a great deal of this may be put down to
excess of zeal and enthusiasm, and a perhaps not (0o
{ull comprehension of what is really meant by high
fidelity—so now let us look at another side of this
problem b¥,_gxamining‘somip?ii;he components and

FIDELITY? A CRITIC EXAMINES THE

By " Grid Current”

circuitry to which this label is from time 1o time
attached. It is obviously impossible in the short
space of an article of this nature to analyse such
circuits or components, but the reader is invited to
spend a few hours carrying out such an examination,
and he may well wonder what the term * high
fidelity ” actually covers. As nobody has set down
a definition for the term, it would perhaps be difficult
to point an accusing finger in any particular case,
and so confusion becomes even more confounded.

Taken literally, high fidelity would mean a high
degree of faithfulness of reproduction.

Aim Unobtainable

It is suggested that this idealistic aim is funda-
mentally unobtainable in most instances. A matter
of individual taste even enters into the question—if
you are attending a concert in the Royal Festival
Hall it may please you to sit in one particular position
rather than in another because you prefer the balance
of tone of the music which you hear when listening in
that position. When you receive the same concert
either via a broadcast or via the medium of a record
the broadcaster or the recorder has decided for you
your physical situation when listening to the music.

Another curious characteristic of the high fidelity
enthusiast is that in a considerable number of cases
he is unable to give you a demonstration of the
reality of his reproduction without turning up the
volume to such an extent that your natural desire is
to escape from the onslaught at the earliest possible
moment. It is rather as though he desired to drive
the possibility of any lack of concentration on. your
part beyond the realms of possibility, and this may
possibly be in some way associated with the caco-
phony of noise hurled upon you by your local
cinema at the commencement of a film. 1 have
never discovered whether, in fact, this is done to
make it impossible for you to have your mind
diverted by conversation with your neighbour at
this crucial moment, or whether it is produced as a
form of musical mesmerism !

A Definition

Any equipment carrying the fabel * high fidelity »
should :

1. Be capable of accurately handling in their
correct proportions those frequencies necessary to
produce the characteristic tones of all those sounds
it may be cailed upon to produce.

2. That the apparatus should be free from any
cross modulation effects.

3. That at the volume ar which it is required to be
used the tonal balance can be adjusted to that most
pleasing for the listener.

4. That it should not reproduce extraneous
noises not present in the original performance.

www americanradiohistorv com
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Programme Point

¢ The Farmer of Sant’ Agata > -
ELIEVE it or not, *“ The Farmer of Sant” Agata ™’
B was not the story of a farmer who enriched
ltaly with crops and herds of cattle and sheep,
but the life of Giuseppi Verdi, one of the world’s
greatest musicians and operatic composers, who
enriched not only Italy but the world with master-
piece after masterpiece. The title seemed an awful
cliché, comparable to * the Bricklayer of Chartwell ”
or * the Premier of Poland.”_ Surely ** Caro Nome ”
or ¢ Celeste Aida ”” would at feast have had the merit
of immediately directing the attention to the subject
in hand, as well as being more poetical and romantic
sounding.

But, cliché or no cliché, this biographical novel for
the microphone based on the life-and works of
Verdi, by Spike Hughes, read by Felix Felton and
produced by Michael Bell, and in five weekly instal-
ments, each an hour’s programme, was truly first
class and wholly admirable. 1 rank it the best thing,
at any rate of its kind, for months, and easily Spike
Hughes’ top achievement to date. The story was
well told, the parts interestingly balanced, whilst the
whole was bound together with a remarkable collec-
tion of gramophone records of excerpts of the glorious
music. .

May we have from Mr. Hughes’ pen the fabulous
story of Wagner, with the Wagner, Bulow, Cosima
triangle unvarnished and the King Ludwig saga
complete 7 Here would be radio entertainment in
excelsis. We should have the I.T.A. in full pelt after
it for exclusive rights !

Two appearances of Sir Thomas Beecham at the
Proms—again, happily, a year distant—produced a
volume of applause which made one wonder whether
the applauders were not starved of good music
adequately performed !

Two programmes, each also of an hour’s length,
“ Prelude to War,” dealt very much in the manner
of the recent Wickham Steed talks with the origins
of the two world wars of our time. One felt that we
were only being told what good children were wanted
to know. For this chiid at any rate, 1 already knew
everything that was in the programmes and a good
bit more. But then 1 never was a good child. The
programmes themselves imparted nothing new.
That was not the fault of either the late Professor
Temperley or Sir Lewis Namier, the compilers. The
) programmes had nothing new to convey, but
were very well done and very interesting.

Plays

1 thought the best play of the month was
not a “play " at all, but the radio version of
Ivan Goncharov’s ** Oblomov.” A wonderful
story of a universal character, as all great
books should be about., Oblomov is that
person, the laziest person in the
world who dodges all life’s
problems and crises, only to

Our  Critic, Maurice g T
. Y AR
Reeve, Reviews Some i WU

Recent Programmes Ll

make the best of the baby he is left to carry.
The play effectively began with the hero being
dragged out of bed and ended with him getting back
there to end his story. Robert Eddison was most
effective and convincing as Oblomov, Barbara Couper
as the girl he lost (although she was wholly *“in the
bag,” as they say) and Susan Richards as the one he
gained.

“ The Doctor’s Dilemma ” needs little comment.
Even the author’s name is too famous to require
citation. Jack Allen as Sir Colenso, the Doctor,
Maxine Audley as Mrs. Dubedat and Cyril Cusack as
Louis Dubedat headed the cast, all of whom put over
the play’s wit and philosophy with gusto and
conviction.

The current serial, ““ Martin Chuzzlewit,” is pro-
ceeding with great success. The series of immortal
characters are parading before us in all their glory
and with great effect.

* Golden Rain” was a pleasant offering from the
pen of R. F. Delderfield. A financially harassed
country parson is scandalized and morally outraged
when he learns that his wife and his cook are sharers
in a good slice of the Treble Chance pool. That they
have been regular competitors in secret from him only
makes his feelings all the more poignant. But religion
and love are cleverly reconciled and Tvan Sampson,
Ivan Brandt, Rachel Gurney, Kathleen Helme,
etc., were very good.

Neville Shute’s novel, “ No Highway,” dealing
with the overworking of aeroplanes and their almost
certain doom, made good Saturday Night Theatre
material for the second time. So did ** Random
Harvest,” James Hilton’s story dealing with a first
war casualty who loses all recollection of a part of
his life until it is brought back by his being cleverly
taken to a romantic spot. ¢ Saturday Night Theatre ™
sChIOLéIg be renamed * The Saturday Night Book

ub.

Personal Call

The Saturday evening Sports Report has
started one of the silliest imaginable minor -4
features, Personal Call. In return for answer- _’_;‘;{/f
ing a truly babyish question the correspondent \
is rewarded, amongst bther alternatives, with h
a microphone appearance. The first question 'y
1 heard asked was " who won last year’s {,

England v. Scotland soccer international ? ™
But, incredible as it may sound, the gentleman,
presumably a football fan, else he wouldn’t ;7%
be taking any interest in this
particular programme, did not

know. : . .

www americanradiohistorv.com
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CHIMELITE
It is a hall light
as well as a

chime and
you can make it
in a couple of
evenings for the
total cost of
only 19/6,includ-
ing instructions.
Post, etc. 2/-.
Data available
separately price
2i-

CHASSIS ASSEMBLY

3 colour, 3 waveband scale covering
standard Long, Medium, and Short
wavebands, ‘scale pan, chassis
punched for standard 5 valve super-
het, pullev driving head. springs,
etc., to suit. Scale size 144in. x 33in.
Chassis size. 15in, X 5in. x 2in. deep.
Price 15.-, ptus 1’ post.

TABLE RADIO CABINET
Very fine cabinet, size approx. 16 x
16 x 7—walnut veneered and satin
finished. 38/8. carriage and pack-
ing 3 6. This cabinet is the correct
one for the chassis above.

226 Lz

40 WATY,

Kit com-
rrises 40 watt_con-
starter  lamp, lamp

unit,
holders, clips and wiring diagram,
Price, less tube, 22/6, plus 1 6 post.

irol

With tube. 30,-, bPlus 3/6 carriage
and jnsurance.

BE PREPARED

for a cold
winter by
making our
low cost
Eleetric
Blanket,
27 yards ol
= special
heater wire and blueprint, 20'-.
Blueprint only 1/6. Alternatively
make a Bed Warmer Constrac-
tional Data. 1.6. B

CABINET
19/6

You can
make an ex-
cellent bass
reflex
cabinet
with this
well - made
veneered
and polished
walnut cabinet.
offered at 188,

THIS MONTH’S SNIP
A.C.'D.C. THREE, 19/6

A remarkahle Lar-
rain  (mains oper-
ated). Totally self-
contained powerful
receiver for Long
and Medium waves.
All parts including
valves, coils, resis-
10rs8, etc., but not
loudspeaker and
cost vou only 198,

Data available

Limited quantity
Carriage, etc.. 3/6.

cabinet will
post, , ete.,

1.6,
separately 2'-.’ post free.

CHIME )77z

| in walnut and finely polished.
| The control board. revealed
| when the front is dropped

TWO NEW CABINETS
THE BUREAU

This is a really beautiful
cabinet elegantly veneered

” |
|

down is ample for the larger
than average radio chassis
or amplifier and alongside
there is a space for a tape
recorder or auto
changer mechanisnt.
the radio hoard and the
control board are left uncut
to suit vour own eguipment.

Size approximately 30in.

riage 12,6.

THE
CONTEMPORARY

Also in the modern trend is
this very stylish contem-
porary console. Veneered in
oak with contrasting mould-
ings this has the * G '’ plan
look and is ideal for use with
this furniture or with other
contemporary  fittings or
furnishings. The radio and
motor board is again uncut
and its sjze 30in. - 15}in. pro-
vides ample room for all
cquipment.  Price £8.15.0.
Carriage, ete, 12/6.

TAPE RECORDINGS
ULTRA MODERN TAPE DECK

The latest Truvex incorpo-
rates every modern refine-
ment  plays H.M.V. and
other pre-recorded tapes.
Has azimuth head adjust-

IN PLENTY OF TiME
FOR THESE

ment 50-10,000 ¢.p.s.response
Provision for foot control
«dictating letters, etc.) is
undoubtedly one of the |
best tape decks available
today. Price £23.2.0. Hire
Purchase terms if required.,
Send a deposit of 157, or
more, halance spread over
12 months. Carriage and
insurance 10/-, X

high. 12in. wide, and 18in. deep. Price £16.16.0. Car- |
! warm and keep

MAKE IT YO URSELF
AND SO SAVE

25-307,

All parts
assemble per-
fectly into pro-
fessional  port-
able cabinet.
Send for con-
structional
booklet  today.
Price 2/-,

INFRAY LAMP

Means real comfort.in bed

as it 0:'mir}s1 Infra Red

Rays w ch i

3 )

you healthy. //ﬂ:\\\\?
® Economical. / / \
@ Costs only id. =~ =3] ' 7
per_hour telec'y 7 N\ ! _S/J

=
at 1d. per unit). N
L] Absolutely .
safe. no health  Price 36/-
or _fire risk. Tost & Puclg. 2-

@ Ideal for many

other uses—over pet's basket,
rearing pup, chicks, ower desk.
work bench, etc. #® All complete
and ready to work

SELECTIVE FEED-BACK
AMPLIFIER

A.C. majns 3 valve amplifier with
independent bass and treble con-
trols to vary negative feed-back.
Completely made up and ready to
work. Frice £4.19.8. plus 2,6 post.

CLEVELAND WIDE-BAND TAPE
AMPLIFIER

Truvox co-operated in designing this amplifier and fully
approve it. Two separate imputs for mixing programmes.
Suitahle for radio recordings from crystal set or tuner,
crystal or magnetic microphones or pickups,
eye lndlcagos depth of recording. 4 watt amplifier—
uses five midget valves—powerpack on separate chassis.
Price £15. _Hire Purchase terms if required, deposit not
less than 157, b%]ance spread over 12 months. Carriage

and insurance 7
ORGANTONE e
5 valve 3 waveband superhet s
Short waves—built to attain
highest performance of sensi-
Osram miniature valves—low loss
iron  coils—permeability  tuned
tive feed-back—gram. position on wave change switch—¢
watts output—particularly fine tone especially on gram.
Tested in difficult areas where exceptional resul
been obtained. Price £11.10.0,

THE CLEVELAND
covering Long, Medium, and i
tivity, fidelity and output.— ‘
LF.S.—full A.V.C.—variable nega-
Chassis size 7

Carriage, etc. 7,6.

A\ L || Bimpartiond e 23k
EVERLASTING GRAMO-

PHONE NEEDILES

Jevwne(l1 (Sannhit;e) .

Magic g(fnnpiecﬁ—lsxlxl)%t ?)?gcisigg /4:3&?

made—improves qual- A
ity, eliminates record Ty aes>
wear. 3 types, loud, o“
soft, trailer. 2/8 each. (i
MULLARD AMPLIFIER

A bhigh Quality Amplifier designed
by Mullard engineers. Robust,
high fidelity, with & power output
exceeding 10 watts and a harmonic
distortion less than .4% at 10 watts.
Its frequency response is extremely
wide and level beinz almost flat
from 10 to 20,000 C.P.3.—three
controls are provided and the
whole unit is very suitable for use
with the Collaro Studic and most
other good pick ups. The total cost
of the amplifier is around £11.
For 30/- extra a unit completely
made up and tested an be supplied.
Carriage in either case is 10/- extra,

7 approx. scale size 41 x 4} approx. | Data will be provided with all

ts have  orders for componemts.

or £3.16.0 deposit. ‘ met ', Mullard Amplifier Shopping
List.

Send for

42-46,. Windmill Hill,
Ruislip, Middx,
Phone: RUISLIP 5780
Half day, Wednesday,

152-3, Fleet Street,

.04,

Phone: CENtral 2833
Half day, Saturday.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Past orders shouid be addressed to Dept. 7, RUISLIP.
Personal shoppers, however, can call at :

29, Stroud Green Road,
Finsbury Park, N.4.
Phone: ARChway 1049
Half day, Thwrsday.
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BENTLEY ACOUSTIC Corp., Lid.,

38, Chalcot Road, N.W.1. PRImrose 9050,

8/-|69N7 8/8:42 8/-(H30 5/-
8/-16UB(UX) 7/-|42Mpt  15/-|HL1320 6/~
8/8|6U7 8/843 8/6 K35  8/8
6/8{6Y0g ?/-167 8/6|KT2 5/-
6/-16X 4 718158 8/8 KTW62 5/~
4/8|6X5 =72 4/6|KTW63 6/8
478|674 8/-178 7/-|KTZ63 8/6
7Y-[7C5 718177 8/-|KTH6  12/8
?/-{7C6 7/8{83 8/-1MH4 5/8
7/-{TD8 6/-185A2  10/6{Mypen  5/-
4/-(TH7 718|507 7/8|Mvspen 7/6

4/8|7Q7 8/=1953 5/-|N77

2/81TRT 8/813763 ~ B/=|NT8 10/6
10/-{787 7189002 5/810M3 78
8/-[81»2 2/89003 5/6|PEN4G 7/8
?/8|uD2 3[/- ACT23 10/6(PL38 18/~
8/610C2  10/8A LGV 4/8|PL&1  10/-
8/8i10¥L  10/-1AP4 78| PLA2  10/-
6/-116P13  10/-]ATP+  3/-|PMI12 4/

PMI2M 7/6
10/-

8/6

8/~

/= QT ’0 10/68
QVid7 10/8
6/-|RM4  12/-

7/6{8P4 78
7/-|8P61 2/8
9/-(810 5/8
9/-|SP4l 2/
9/-|TP22  8/8
/ 7/6|UAF42 12/-
6/8/ LU 42 10,8|UUBI2L 12/8
8/6 EF36 4/8 UF41L 9/-
7/8|EF3s  e/8[ULAL 9/~
8/B{EF0E  5/-|UUG  10/8
8/.|BF30A  8/-{UY4L  9/-
10/8|EF5 1 U
10/8| EFse

20/-|Vina 68

35/ EL38
Q £3 111/8{ELyL  g/8|vred /8
6R7g 8/8 123 R 5/~
GHAT 718 i 2/8
GnHT oLt 11/8/ Y4l 7/8[VTIsul 8/

5/8
O8K7 8/-13310.4 8/-{FL2 ID/S.X 24 10/¢
Hee classitied ad. on page 766,
Post 6d. each. 24 hour C.O.In service. Al
guaranteed. Coumplete list free 3.ALE.

NEW 48 PAGE|

RADIO AND TELEVISION
COMPONENT CATALOGUE

available free on request 1o

J.  T. FILMER,

MAYPOLE ESTATE, BEXLEY, KENT
Tel : Berleyheath T267

-—mm-———_---w

Introducing the :

) TYANA IHIPlE:
: THREE |

MAKE SOLDERING |
A PLEASURE |
SMALL I

1

SOLDERING IRON
Complete with detachable
BENCH STAND 19/6 1
The smallest high-power I
soldering iron. Length
only 84" ; ad[ustable long i
bit dia. 3/I6 mains volt- I
ages IOO/I IO 200/220,
230/25
The “STANDARD "
Popular Soldering Iron
now reduced to  14/11. I
Replacement Elements and
Bits for both types always

available.
KENROY LIMITED ||

152/297 UPPER ST., I

ISLINGTON, LONDON,
Telephone : l
Canonbury 4905-4663

Reg. Deslan
N0.B6TB04

ments (gg P X s
f;OPporase Pages a/(agafmer)upme'
'?oet(s."!(nll;)l“l; Superhets T.
B ] ers, R
*Slll'lﬁ%l:mm?t' tFeeder Umts
" N,

S, su
dia and point.¢ ‘ba ‘mDIme
(e oL e e
CONL P A gope Tiety or
detajls 1,

*(‘;\l}éb,’f.’;«'} supen],let DSLructiona]
tonal geta)) Ful Cg%sé(nm

10n, =P,
For Re-*lstance‘%esf”ﬂforma.

Code

3 —Pro, ru
COIHDOHen 31 gu and p

NI
v l-UEv i ,GET BETTER

sely 1lus
price lis of

The mosy he OPs !
de,*

copy T0-pay

(DGM P.12)
9. Londen, .17

The advance of Radio Technique will
offer unlimited opportunities of high
pay and secure posts for those Ra.dlo
Engineers who have had the foresight
to become _technleally quahm‘(l.
How you can do this quickly and easily
in your spare time is fully explained
in our unigue handbhook.

Full details are given of
AM.Brit. LILE,, b Guilds
)} D

We guarante N
Prepare for to- morrow s opportunities

and future competition by sending for
this very informative 144-page gulde
NOW—FREE and without obligation.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept, 242), COLLEGE HOUSE,
29-31,Wright's Lane, Kensington,w.8

Build a really portable Tape Recorder
with the New

“ CHALLENGER”’

Three Speed High Fidelity Tape Deck.

A first-class precision built deck.
Beautifully finished in Otd Gold stove
enamel Size only llin. x 7%in. Weight
6 Ibs.

Britain’s lowest priced Tape Deck.
Pricde £10.10.0.

Ask your dealer or send stamp [or
detaifs to i—

E.W.A.,

Warbreck Drive,
Blackpool.

266,
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CLYDON 5-CITANNEL TV. PRE-TUNER
VALVES. 6BWT7 and 12AT7. Fit one of
these to your set for better Dictures. 52/6.
Less valves, 15/-

SPECTAL OFFER. New and boxed ARP12/
VP23 valves., 5/8 each, 4 for £1.

TYPE 6c *SCOPE” UNIT with VCR
138/3}in. C.R. Tube, etc., and Conversion
Circuit, 58/8.

FISHING ROD _AERIALS
7/6. Mounting Base, 3/8.

/5 AMPPMETERS, 24in. square M/c, 11/-,
sERMANIUM DIODES, 3/9.

FREQUE: \(‘\ CRYST \l,s. 9,100 and 4,500
4,860, 4.800 2,400, 594, 561, 580,
tin. Space Pins.

M llL(‘TlFll'H . F.W.6orl2v.
6:6A.30/-:3 A, 14/8 100mA.
3/6 1A, 8/6 2dv. 2 A, 30 100 mA.

W.. 9/~ 250v. 275 mA.. 17/6: 250v. GOmA 8/6.
I‘R ANSFORMERS, 200-240 volts, tapped
3-4-5-6-8-9-10-12-15-18-20-24 and volts
at2A., 21/6. Tapped 17-11- 5V01t55 A, 226
Tapped 17-11-5 volt 1} A., 16/6 : 6.3v., 2} A.,
8/6. One year guarantee.
AC¢C MICROPHONES
FORMLIRS, 15/8.
PHONES,

12ft., Set &

AND TRANS-

Low Resistance, 9/6
n Vibrators, 10/8.

\H)R ¥
ZERS. 3/-.

24v. BLOWER MOTORS, 14/6. A.C/D.C.
¢ \Rll()l\ TWIST DRILLS, Sets of 6.
1/16th to { or 1/16th _to 3/16ths, 3/6.

. AERTALS, 180-200 Mc/s. covering
complete with case, 6/6.

1 amp. “overload switches, 3/6.

TR1196. Transmxtter Section. New and
complete. 4.6/6.8 Mc/s. Kasily converted.
Less valves, 15/- ; with valves, £2.

Throat, Microphones with cord. 4/-.
ALL POST PAID IN U.K,

THERADID & ELECTRICALMART

253b, Portobello Road, London, W.11
‘Phone : Park 6026.

TELETRON SUPER INDUCTOR COILS

Originators of Typem{—j{Ax selective Xta

diode coil, as Radio

in Tape and quality
Amplirs., 3/- ea. Dual
wave TRF coils (illus-
trated), matched pair, 7/-.
FERRITE frame Aerials,. MW,
8/9; Dual wave, 12/9. E.(.O,
Coils, TFTs,etc. Stamp for list
and circuits. The Teletron
Co,, 1.td., 2686, nghlm-
gale Rd., London, N.S.

2527 X

SPARKS > DATA SHEETS
SHORT WAVES

All-dry Battery operation. Simplified Band-
Spread Tuning. Latest Eddvstone Plug-in
Coils down to 10 Metres. High-Efficiency
Pentode Detector Circuit with Dual Control
Reacmon Clrculc. Thoroughly Tested.
No. 8/W.DX.1. Single Valver.
No S/W.DX.2. Two-Valver. (Det..
pentode output),
Full-Size Simplified Data Sheet. showing
every detail. plus Descriptive and Opera-
tional Instructions, 2/8 each, plus2:id. stamp

plus

NEW MULLARD AMPLIFIER

The 27in. x 22in. Data Sheet shows in detail
my version of a Tested Practical Layout,
together with descriptive matter and all
values, Etc.. Etc.. of this outstanding
Mullard circuit. The ideal design for the
quality enthusiast. Chassis and all parts
available. Data Sheet, Etc. 3/8 Post Free.

MANY OTHER DESIGNS AVAILABLE
Send 2¢d. stamp for Latest List.
COMPONENTS AND DRILLED

CILASSIS SUPPLIED

ORMOND SPARKS (P).

8, Court Road, Swanage, Dorsét.

R
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Magnetic Braking
IR,—1 have recently built a tape desk with magnetic
braking as described in the article ** Magnetic
Braking on Tape Recorders,” PRACTICALWIRELESS,
January, 1953, page 41. The circuit you give can be
simplified, however, by eliminating the relay and the
rather inconvenient 6 volts D.C. supply. The circuit
of my modification, which has proved to be satis-
factory, is appended.
The D.C. braking supply is distribiited appro-
priately by the fourth wafer of the rotary switch.
The brakeswitchused was

PRACTICAL WIRELESS 761

Series Modulation
IR,—Much has been said, written and
about modulating a P.A. stage, but I haven't

thought

seen a thing about series modulation. It seems to
me that if you wish to anode modulate a 150 watt
P.A. stage you will have to pay out terrific sums for
assorted chokes ad infinitum. But in S.M. you will
need only a single good choke and a couple of high
wattage carbon resistors. A point against it is,
however, that you need approximately double the
original voltage, but with surplus or otherwise mercury

vapour rectifiecs  that

a push-button opening N R A T G LS T i 1 S 4-\3"4'-/ causes very lit}le trouble.
the A.C. and closing the m: Whilst we are alun): pleased 10 assist readers with Another point is, why
D.C. circuit on pressing. their technical difficulties, we regret that we are unuble Y are we restricted to 150

A switch similar to the
on/off switch ““ A ™ could,
however, be used. In the
off position, the switch
A7 passes D.C. to the
spool motors when the

% to supply diagrams or provide instructions for modifving

4 surplus equipment. We cannot supply alternative details

% for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE

 TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon
1 from page iii of cover.

/ﬁ"‘?‘"ﬂ‘ﬂ-ﬂf‘—'ﬁ‘:—"(' T e e R

é

watt LP.? With some
of the surpfus valves on
the market it is possible
to have 200 watt mod-
ulated  carrier. Two
VT104s in push-pull, for

rotary switch is turned to

the position shown in the diagram. This locks the

spools and is useful for tape-threading. No harm
TBke up ’ Capstan Feed Spoo/
Spoo/ Notor Motor

notor 4
2 &
o

? ]

4 *
Breke
| 5 1 ,.-..fBurton

.......... Soq

e Gangea‘—---J
20078501, WWVWA

1000 R 4'
i AC Mams g

My. Johnson's revised magnetic breaking circuit.

is done if switch “ A ™ is pressed as the D.C.
is then switched off.

The values of the resistors R1 and R2 were
found by experiment ; both were about 1,000
ohms. A tapon R2 climinates a third resistor.
The smoothing condenser in the original cir-
cuit was omitted as the smoother D.C.

was found to be unnecessary.—

R. P. C. JonnsoN (St. Albans).

’

mstance with a voltage

of 1,250, Ta of 250 mA gives 200 watt carrier
and I cxpect there are a good many others in
which  would double this
Why can’t the
stations 7—

)
4

P.P. or otherwise
figure for carrier O.P. above.
PM.G. lgt us have high power
C. McLEeaN (Stoke Poges).

Changing Listening Conditions

SIR —As a radio enthusiast I have taken

PrRAaCTICAL  WIRELESS and your other
publications for many more years than I care
to remember, although this is the first oceasion
that 1 havc entered into correspondence.
What has prompted me to do so new is the
changing and worsening conditions of reception
on the medium broadcast band. I am, of course,
aware that within the next two years we shall
have F.M. and V.H.F. reception which will

represent an incalculable change and result
in extremely good quality reception.
There are, however, many snags. On these

programmes from a local station with a choice
of three programmes. For the reception of
short and medium wave stations it will still
be necessary to retain the present known type of
receiver—which, in my opinion, shouid pre-
ferably ‘be an entirely separate unit, although
a compromise might be made to connect it 1o
a common amplifier.

The tendency nowadays to build separate
tuning units, pre- -amplifiers-cum-tone control
stages and a main amplifier is a step in the
right direction, particularly to an amateur
constantly makm;_. changes in equip-
ment. It is frequently necessary to
alter, rebuild or to construct an
entircly new tuning unit which,

bands we shall be confined to listening to %

www americanradiohistorv com
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with this type of assembly, can
be accomplished without alteration
to the units succeeding the receiver

portion.

May | suggest, therefore, in respect of
all future receivers published in which the
tuning unit might usefully be used with an
existing amplifier that designs should clearly
show a termination after the detector stage
to enable constructors to make use of the
tuning portion of the receiver without having
recourse to building the complete set. It is appreciated
that this represents no difficulty to the advanced
and experienced constructor,
but | am surc it would be
welcomed by others not pos-
sessing the requisite know-
ledge.

In order to meet present-
day conditions, including
widespread interference from
adjoining stations and tele-
vision receivers, we have not
yet had a design published
which includes all features
now and in the future more
than ever necessary. What I
should like to see in PRACTICAL
WIRELESS is a receiver with a
really elaborate specification.

e

Mains Surges

IR,—I have been reading with interest-the article
 Mains St pp'ies for Battery Valves ” in a recent
number, and would like to mention that I have
solved the problems of surges, etc.,, mentioned by
your contributor in a far simpler way, with many
fewer components, by using the circuit on right. The
principle of using a power valve as a grid-controlled
rectifier is a most useful one for all kinds of supplies,
and deserves to be far more widely known than it
appears to be.

Assuming 50 mA for the filament chain and, say,
12 mA at 90 volts for the anode supply V may be
any indirectly heated output valve capable of the
required emission of 62 mA, and will be conductive
on alternate cycles. The transformer can be of any
type so long as the sccondary provides 250 volts
or more at the current needed. P is a wire-wound
potentiometer of 25 k{2 or 50 k€2, of which the slider
takes off a suitable bias voltage for the grid. The
smoothing can be adequate since C2 and C3 need
only be of 120 volt working. RI1 CI form a filter in
the bias circuit and may- be omitted for extreme
simplicity and cheapness. R2 drops the volts necessary
to run the filament drain from 90 volt. A low-voltage
electrolytic condenser may be wired across the chain,
but this again is not vital. I have omitted the shunt

resistors in the chain for the sake
of clarity.

The slider of P is adjusted so
that- with the load connected the voltage in
the anode line is 90 volt. When switching
on the mains the high and low volts rise
gradually owing to the time taken for the cath-
ode of V to warm up, and both reach the
working figure together. There can be no
surges above this figure. When switching off
the supply to the rectifier is cut off instantly,
and the only energy remaining in the
circuit is that stored in C2 and C3, which cannot

HT+

Avadio
R2 Supply

Chassis

Bi3s,

The heater arrangement recommended by Mr. Guest.

rise above 90 volt, so owing to the comparatively
heavy drain of the filament chain the H.T. will have
fallen to a very low figure by the time the filaments
have begun to cool off. Should the filament chain
fail while running or at any other time the self-
compensating action of the cathode follower arrange-
ment of V will prevent the rectified voltage from rising
to a figure likely to cause any harm—it may go as
high as 110 volt—Dbut it is absolutely essential that the
H.T. should not rise above 90, it is a very simple
matter to include in the filament chain the coil -of a
relay which will break the anode supply to the set at
X if the filament current falls too low.

For mains use a mains on/off switch is all that is
necessary. For mains-battery use only the simplest
of change-over switching is necded.—(Rev.) S. A. R.
GuesT (St. Stephen-by-Saltash).

Medifying R1132A

IR,—I have seen much written in ** Open to
Discussion ” on modifying the RII32A, but
after obtaining one of these sets | find  can only
receive one station and I would like to know if any
of your readers can offer any advice as to how I may
improve this 2—R. W. Hitton (8, Hogshill Lane,
Cobham, Surrey).

Editorial and Advertisement Offices @
 Practical Wireless,”” George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.3. 'Phone : Temple Bar 4363,

Telosrams : Newnes, Rand. Loodon.
issioa by Canadian M

Registered at the G.P.O. for

Post.

The Editor will be pleased to consider articles of a practical nature suitable for publication in ‘' Practical Wireless.” Such articles should be
writfen on one side of the paper only. and should contain the name and address of the sender. Whilst the’Editor does not hold himself responsible

for manuscripts, every cffort will be made to return them if a stamped and addressed envelope is

intended for

¢ corresp
the Editor should be nddressed . The Editor, ** Practical Wireless,”” George Newnes, Lid., Tower House, Southampton Street, b
Ouwing to the rapid pro%ress in the design of wireless apparatus and to our efforls to keep our readers in touch wigl the lraeteestsztfre%’;l(ép:::égig:

we give no warranty i

signatory to the Berne Convention and the U.S.4.
Wireless ' incorporates ** Amaieur Wireless."

at apparatus described in our columns is not the subject of letters palent.
Copyright in all drawings. photographs and articles published in ** Practical Wireless ' is specifically reserved throughout

the countries

Reproductions or imitations of any of these are therefore expressly forbidden. * Praclical
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EX-AM. RECEIVER TYPE
RR.1155

5 Freguency ranges : 18.5-7.5
Mc's . 7.5 Mc s 5 1.500-600
ke/s o 500-206 kes ; 200-75 ke/s.
Supplied in maker's original
weood transit case.

EASKY'S PRICE
BRAND NEW. £11.19.6.
Secondhand. Grade 1, £9.19.6
Secondhand. Grade 2. £7.19.6
Carriage 17/ extra, including
10/- returnab’e cn packing case.

ASSEMBLE

PACK/OUT

FOR R.1155 RECEIVER
For use on 200-250 v. A.C. mains.
Complete with 2 valves. In
metal case size ;

5-

Power Pack as above. Fitted
with ~6lin. p.m.  speaker.
LASKY'S  PRICE,  £55-.

Carrviage 5/- extra.

SPECIAL OFFER
TAPE RECORDING
HEADS BY
“PHIDELITY.”

High impedance, single
hole fixing. Twin track.

Record/Playback 22/6
Erase .. .. .. 22/
Low impedance erasc 22/6
Lim:te: quantity only.

Size lin, diam., tin. high,

FAR BELOW ACTUAL
MANUFACTURING COST.
LLESS THAN HALF USUAL
PRICE.

BAKER'S §
~

“Stalwart”
12in. 15 ohms
impedance. Fre-
quency response
s

PRICE
** Standard ' 12in.,
impedance. Frequency
ponse 30-14.500 c.p.s. Power
handling capacit. 0 watts,
peak A/C. PRICE !
* De-Luxe.” 12in.,
impedance. Re-entry
Frequency response 18-17.000
c.p.s. Power handling eapacity
15 watts, peak A C. PRICE
£8/1 Carriage /6 per

IER.

RESIN 1)
7/6 per 1-1b. reel.
L. & M. WAVE ILR.F. COLLS,
With Circuit. 4/ pair.

L. & M. DUAL WAVE Super-
het Coils. Aerial and oscillator
5/11 pair.

100K. CARBON POTENTIO-
METERNS. Less  switch.
SPECIAL OFFER. 16 cach.

LE. TRANSFORMERS
MINIATURE. { ~ } -~ Ilins.
PRICE 10/6 pair.

WEARITE TYPE 550. 445-520
kc/s. 8/6 per pair.
WEARITE TYPE 500. 450-470
ko/s. 8/6 per pair

CHEON

PLASTIC E
MAS

With dark screen filter.
12in.

l6in. 25/~

BRIVMISTORS
Type CZ.1, 16 each.
104d. each or 9/- doz.

CZ.3,

3-WATT MIDGET
AC/DC AMPLIFIERS
PUSH FPULL. ERY
HIGH GAIN
4 valves : 2 ULA4l in push
pull, 1 UCH42 and 1
. Input  voltagc
100110 A.C/D.C.  Very
easfly converted to 23
volts, Supplied with cir-

cuit diagram and full dc tails
Size :9x4x4ins. Uses 2metal
rectifiers, 1 each RM1and RM2. Ideal for
ships’ record players, tape recorders, home record
players, baby alarms, etc., etc. Supplied complete

fully assembled and wired, with 4 valves, 65/-.

GANGED TUNING CONDENSERS .0005 MFID.
Standard 2-gang. Size : 2§ x 1} x 2}in. lin. Spindle -~ 5/-
Standard 3-gang. Size : 21 x11 x3iin. lin. Spindle .. .76

POST FREE.

CRYSTAL DIODES
Wire ends. Glass.

OPIC POY
AERIAL 3ASTS
Made of lightweight but ex-
tremely strong alloy. FExtends
L0 15ft. Guyed at thp and centre.

o e i | %
g{;?ﬁg‘ez &g G thtnmmc 13 x 13 x 23in. ?upplied complete with all guy
Midget 3-gang with trimmers a : nes. L. .
1 i ! i Ny LASKY'S PRICE ... 25,.-
TEX 18 X2Un. 1. Spindlet e Carriage free.
. py— N . et R, 25 UNITs.  Complete
A CONMPLETE 5 VALVE RADIO CHASSIS. with - valves. — Now 19/6.

Brand New and Unused. AC.’

DC.  Mains. 203.250  volls.

*LF.465 ke's. *AV.C. .

* 4 Watts output.

* 3 Station Pre Set.

* Frame aerial.

* Fully aligned.

* Chassissize only 10ins. x 5}ins.
Max. height 5{ins.

. Completely wired and ready for

use, with the addition of a

sripeaker and output transformer
WO controls—Volume and

Station switch. Valves used :

10C1, 10F9 or UF41, 10LDil,

10P14, U404 or UY4l.

less Valves. Postage 3/6 extra.

Laskys erice 69/6
| PrICE comPLETE_ £5.19.6 |

RADIO CABINETS
Size : 12ins. wide, 6lins. deep,
8ins. high. Finished in medium
walnut i

veneer, with high
polish. Complete with back.
chassis. and dial

LASKY'S PRI

Carriage 2/

WE HAVE PLEASURE IN
OFFERING YOU HIRE PUR-
CHASE TERMS ON CERTAIN
ITEMS. Down payments can
be arranged to suit vourself.
Send us details of your
requirements.

THE TELE KING

5 Channel 16 or 17 inch
SUPERHET RECEIVER

This famous and well tried
home constructor set can now
be puilt for £29/10/-. Tube ani
cabinet extra.

EVERY COMPONENT
CAN BE SUPPLIED
SEPARATELY.

Full constructional data, wir-

ing diagrams and circuoits.

PRICE 6/- sk

FRER
WRITE NOW FOR OUR NEW

TELE KING PRICE LIST. WE
CAN SAVE YOU MONEY.

LASKY’S RADIO,

LASKY'S (IARROW ROAD) LTD.,
HARROW ROAD, PADDINGTON, LONDON, W.9,
Telephones ©: CUNningham 1979-7214,
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. | Thurs., half day, 1 p.m.
Postage and packing charges (unless otherwise stated): on
orders value £1—1Is. Od. extra : £5--2s. 0d. extra ; &£10—3s. 6d.,
extra ; over £10 carriage free. All goods fully insured in transit.

370,

Secondhand 15/-,
each extra.
SUPERHET COIL
With Circuit
No. 1. L.M.S.G. Size : X
2% With {in. spindle...... 19/6
M.S.S. Size : 4x i x 3ins.
Wi in. spindle........ ... 16/-
Bouth for uscla Fwinh 485 ks

Carriage 2/6.

PACKS

LOUDSPEAKERS
First Quality. All 3 ohm: speech
coil. Less output trans.
a1 -14/8 3in. 18/11

19/6

ENERGISED SPEAKERS
8in. With O/Trans. 600, 156
8in. Less O/Trans. 6040 12,6
8in. Less O/Trans. 1.20072...12/6
6:in. With O/Trams. 6002

bl )
RECTIFIERS
The very latest *‘ Sentercel '

METAL RECTIFIERS
6 and 12 volt F.W.
2a .. 9= |R.M.1 .. 310
3a - $11 ) RM.2 .. 43
d4a . 12/~ |RM3 . 5,-
6a .- 19/6 | R.M.4 ... 18
8 Volt 2 Yol
amp. 2:8 |+ amp. 3'11
1amp. 4/6 1 I amp. 6'6

CYLDON 5-CHANXET
SWITCHED TELETUNERS

Instant and positive selection
of any one of the 5 B.B.C.
television channels. by a single
control knob. Uses EF.80 R.F.
pentode and ECTS81 or 12AT7
Double Diode Triode as fre-
guency changer. Tuning by
switching incremental induct-
ances. Size: 4% x 2] x 2}ins.
Spindle 2!ins. long. {in. diam-
eter. I.F. Output 9.5-11 Mc/s..
noise figure better than 10.5dB.,
1.F. rejection better than 45dB.
on_all channels. Power gain

244dn.
LASKY'S PRICE..... ... 12/6
Post free.
Valves for tuner available, at
6 each.

ALERIAL ROD SECTIONS.
Steel, heavily copper plated.
12ins. long. !in. diameter. Any
number may be fitted together,
PRIUCE 2/€ per doz. Past free.
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THE THREE-IN-ONE TOOL FOR ALL RADIO ENTHUSIASTS ~ L

. . Gz A TI;;s Mm.n‘h- s Gz AK
w' re Strlpper RACK SIZE CHASSIS"77§1’.I’o'n.g:(.2‘;n. deep x 12in., 16/6;
and Cutter

x 10in., I5/-: x 8in., | & P. 1/-. All 16 s.w.g. ALI.
POCKET VOLTMETERS. Dual range, 0-15 v. and 0-250 v.,
345 O.P.V., M.C. Worth 50/-. Our price 17/6 post free.
CRYSTAL HAND MICROPHONES. High quality,
very sensitive. Chrome finish, complete with screened lead
and standard jack plug. Our price only 25/- ea. Few only.
VALVES. B7G base, 1T4, 1S5, IR5, 154, 354, 3V4, 7/6 ea.,
or 4 for 27/6. 807's, 10/~ ea. or 2 for 17/6. Most of the .4 v.
B7G range available at 8/6 ea. -
""" HEADPHONES. Low resistance type CLR No. 3, 9/6. <
DLR No. 2, 13/6. High resistance CHR Mark 2, 17/6, and the
most sensitive of ail DHR, No. 5B, 18/6 per pair. P. & P. I /- pair.
METERS. 0-5 ma. 2in. square, 10/-. 0-50 ma., 7/6. 0-10 A,
D.C., 7/6. 0-1 ma,. 20/-. 0-350 ma. thermo, 7/6. 0-4 A, 5/-.
________ 2%in. flush 0-100 ma., 0-10 ma., 12/6 ea, Germanium Diodes,
- ea., or 6 for 9/-. Deaf-Aid Crystal mike units, 12/6 ea.
"H.F. FANS. Air Space Co-axial Cable, 150 ohm, good to

./ = 600 Mc/s : normal price, 3/t per foot. Our Price, 20 yard
// f SPLITS piastic extruded fiax | [ coil, £1. Very timited quantity available.
i FISK SOLARISCOPES.—Complete with charts. Give
oo World time, light and darkness paths. Invaluable to the DX =

man. List 21/-, our price 7/6, post free.

PANL Home Crackle. Black, Brown or Green, 3/- tin.
P. & P. 8d.

TEST METER. 7 ranges as follows : 1.5 v. 3 v. 150 v. 6 ma.,
60 ma, 5,000 ohms, 25,000 ohms, 2lin. Dia, scale M.C. meter.
Rotary selector switch. Black bakelite case, 6 x 4} x 4}, fitted

o

Adjustable to most wire thicknesses.
No more fiddling with razor blades or pen-

knives whenever. )’(_)U makf: a jount, Here.'s with removable lid, also provision for internal batts, ranges
the tool that strips. cuts and splits flex in can be easily extended. Bargain Price, 30/-, plus 1/6 post.
/ half the time, with half the trouble—and does | [} pHILIPS CONCENTRIC AIR TRIMMERS, 8 PF max.
it more efficiently. _N:ckel plated and packed i 9d. each or 6/- doz. 30 PF max. 1/- each or 10/~ doz.
/ cartons with full '"S"fjc‘ % Postage free on all orders over £1 except where specifically
tions. Bib wire strippers are stated,. PLEASE PRINT YOUR NAME AND ADDRESS.
available at ironmongers and
electrical shops. Get one today. C. H. YOUNG’ G2AK
In case of difficulty, write 1o All callers : Mail Orders to Dept. ““P* =
! MULTICORE SOLDERS LTD., 110, Date End, A lpl. Holloway Mead,
‘Multicore Works, Hemel H d. Kerts. (B 3636) Birmingham 4 (CEN 1635) Birmingham | (MID 3254)

S.R.S. HANNEY of BATH offers: — ;

OSRAM 912 Erie resistor-pot. kit with ceramic tube resistors !
The very highly recommended, 29/6; Labh resistor kit. 32/4; T.C.C-
gondensers. 5%-.1 Pi\RTRL}II:/)(il'lsComg?nené% l‘:lttég}gosg rl'ead
(13 erminations, Mains trans., - ; Smoothing Choke, ; Output
S U PERI 0 R trans., 768/9. Price includes Partridge carriage/packing charge.
)y Printed panel. 14/8. W.B. chassls, 34/9 (stocks of which should be
FO U R available current with this advert). Send for complete list,
A MULLARD 5 VALVE, 10 WATT AMPLIFIER. T.C.C. Con-
4-ValveT.R.F.Receiver | | denscrs, 45/- ; Erie resistor-pot. kit, 37/6: Elstone Mains trans,,
L 4 Medi Wave 36/-; Elstone Qutput trans., 45/~ (both types): Denco chassis, 12/6. R
ong and Medium Wa | [ Small parts as per our list. Matched pairs of valves are available [
Building cost approximately for hoth the above designs.
FREQUENCY MODULATION. For Wrotham high fidelity
£ 7. 5. o Transmissions. DENCO technical bulletin giving circuit and

oint to point wiring diagram for building an F.M. Feeder unit.
Plus 3/6 post and packing. %9.1 We have all components available. Priced parts list on
. g application.

S oking, Optetanding | | cOILPACKS. DENCO. CP4/L and, CP 4/M. 334; CP 3/370 pf.

with home constructors, Circuit latest type T.R.F., using 4 and CP 3500 pf., 42/8. OSMOR Q' HO. 48/-; LM, 40/-; Batt.,

valves (6SG7. 6SG7, 6V6, 6X5). Wavehand coverage !180/550 50/-; TRF, 40/-; HF stage for HO pack, 20/-. ETA 4-Station

metres Medium, 800/2.000 Long. 3 colour dial. edge lit, Cabinet pack, 43/8. We stock COILS by Weymouth, Osmor, Wearite. o«
finished highly polished Walnut Veneer, Sides, Dlal and Speaker Denco, Teletron and R.E.P.

in Beige. 10in. long, 10iin. high, 5in, wide at base tapering to ELSTONE Mains Trans. for the SIMPLEX TV, 48/

3in, at top, Send for S.IR, Construction Booklet, with easy- | | VIEWMASTER. WIDE ANGLE VIEWMASTER CONVER-
to-follow plans and drawings, 1/8 post free, Sllw'. C?mpletc; set gf é)artsdfor Col?v;[iii/rigs %xis%nﬁ \gewmaster
I - e to \A., less valves, tube and mask, /6. A onversion
S.R. 3-4 WATT AMPLIFIER Tt ldcat Record instrictions, 3/g; WBI13, 48/6; WBLi1, 23/6:  WBLIS, 4g/-;
P Reproducer . 7 7

Building Q [lus 26 post ye S hley S0 w: Qe e 2 SR
Y N . M estinghouse )/ ! , - us condensers

Cost, 4- 1 5- and packing, and resistors as per our general list.

Valve line up 6SG7. 6V6, 6X5GT. 8 o QO (1 CLENTS q q

a A VIDE ANGLE COMPONENTS. ALLEN. Telek Chassis.

Very compact, A.C. Mains 200/250 volt. Comprehensive tone 5‘,0/_; Coilsets I(TK & Super-Visor). 44,6E:;NL0.3§8? {‘igﬁ Fosgfl);

control over Bass, Middle, Treble. Neatly laid out on sturdy 21/-: DC.300c. 39/6: FC.302. 31/-; GL.16 & 18, 7/6 eachi SC.312.
/-, BT. D

Chassis, 8in. x 4in. x 5in., hammer finished in bronze, fitted 4 31/-. AT.310, 30/-; OP.117. 514, 1 ENCO Chassis

cream knobs engraved Bass, Treble, Middle, Vol. On'Off ; Magnaview, 37/8; Chassis. Super-Visor, 5 Coilsets, Magna-

Plck-uy and L.S. Sockets. Send for Construction Leaflet view. 41/2; WA/DCAL 43/-; WA/FCAl, 31 WA/LCL and WCL.

with wiring diagrams and assembly instructions, 1/- post frece. 7/6 each: WA/FMAL, 2l/~; WA/LOT1, 42/-: WA,FBT1, 16/-

Made up Amplifier complete. £5.5.0, Plus 2/ post and pke. Send sllé staanps for cwruGeneralAListl gf cgrm ‘i?emst‘” View-

master, Soundmaster, Williamson Amplifier, Teleking, Magnayjew

SENQ FOR RADIO AND TV. cATALOGfUE (Brimar & English Electric large screen TV), Super-visor, Mullard

with descriptions and illustrations all types Radio and T.V. Universal, Close tolerance Silver Micas, etc., etc. Please add l/-
components in stock, price €d. post free. postage to orders under £1.

Perms ;: Cash with order or C.0.D. Please add postage.

Open : $a.m. to6p.m. Monday to Saturday : 1 p.m.Thursday. L. F. HAN N EY
SUPERIOR RADIO SUPPLIES 77, LOWER BRISTOL ROAD, BATH

37, Hiliside, Stonsbridze, London, N.W.10.  Phone: ELGar 3644 Tel.: 3811

waanny americanradiohictaory com v
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“MONEY BACK <o) .
GUARANTEE oA cop
pdin [621 ROMFORD RD. LONDON. E.12. o

£5 (-U‘\R AN M

Mazda CRMIZ21—A or B.—A few other tyres available. As
we have been selling for the last three years. Picture shown to
callers. INSU-Carr. and Packing 156 extra.

TEST TUBLES £1.—Most makes and types all work Perfectly,
but have Cathode to Heater shorts or slight burn, ideal for
lesting or spares. Insured Carriage 15/6.

ILT, BATTERY BA\R(-AI\\.—I 9, All dry LT 1.5 and HT
minimum 40 volt tested. 3/9, 60 volt + 1.5 LT All dry. 3:9,
674 volt HT Personal Portable type. 3/8, 60 volt HT. 5/9, 90
volt+1} v. LT «long round type). 5/9, 87 volt -64.5 volt - 4}
volt, size 9in. x 4iin. square. 3/9, Inert cells, G.E.C., 3
twins. 1'-, 4§ volt New Ever Ready LT or Bell, list price 3 6.
P. % P., 1,9 on HT. 9d. on LT and cells. Plugs for Batts.. 6d.
eac|

SPOTLIGHTS.—3'9. Butler's ex-W.D., new, 7lin. dm flin.
deep. Pre-focus fitling, post 1'3. Bulbs for above. 6 volt 35
or 48 watt. 12 volt 30, 3G or 48 watt, 4/6, post free.

REAR LIGHTS.—1/9. Infra-red glass. Ideal tail or side lamps
when glass is changed. Post 9d.

LADIES ONLY ! Treat the lady and yourself to a heated
blanket Tor the home. 37/8 brings a complete heater kit that a
lady can fit by hersell unaided—with free drawings.
FIRESIDE ‘RIPPINGILLS” HEATER,—77/6. For the
home, works or office. Although these are used ex-W.D. they
g/asve been all overhauled and work perfectly (paraffin). Carriage

LIFE JACKET RESCUE LIGIITS.—1/3 (Batts. 8d., tulbs
1.5 v.. 3dl.). Ideal cycles rear or car parking light. Post 4d.
MORSE K P. & P. 6d.
MARCONT}
very sensitive,
lead).
100 MICRO-AMI® METRES.—As new, boxed moving coil
movements 2in. scale in 2}in. squaremounting, 12/6, post 1.6,
free drawing.
VALVIES.—New from 1/9 each.
CARRADIO TRANSFORVMER.—5'9. 6v. pri.: centre tapped
sec.; made tc very high specification and recommended circuit
for synchronized power unit 1/- extra.

24d. stamp for Catalogue.

—New ex-W.D Bargain.
ADPINONES.—New. Not ex-W.D. light weight.
very good quality only 12/6. P. & P. 9d. (less

. 218,

PRACTICAL WIRELESS

The demand of Indusiry for our trained students
is still greater than we can supplv—and is likely
10 remain so for many vears.
We offer

FULL TIME DAY COURSE
l-year course in Principles and Practice of
Radio and Television.
Next course _conunences April 19th, 1455,

Write for FREE BROCHURES giving details
of the above, of our 3-year course {commencing
29th August) and of others.

E.M.I. INSTITUTES—rhe only college which
is part of a great industry.

E.M.L. INSTITUTES (D.pt. 324)
10, PEMZRIDGE SQUARE,
LONDON, W.2.

Tel. : BAYswater 5131/2.

Assacatsd with
" HM.Y. "
MARCOMIPHONE

COLUMBIA

ETC.

’ Chrapest  Television and
TH E HAM S SH OP Electrical Shop in Gt, Britain
70, KING STREET, BELFAST, NORTHERM IRELAND.
RECEIVER.—TRI1196, complete with valves, £1.15.0. RINCEIVER
1355, £€2. TRANSMITITER.—TRI196. £l 0.0, without valves,
10/-. REC. TRANSMITFER.—Type 38, 35/-. Ty £,
RECEIVERS.—77M/c with valves, £4.10. 0 each. 'lR \\s\lll it
—with valves. £4.0.0 each. AMPLIFIER.—with valves. £2.0.0.
POWER PAK,—12 v.. £2,0.0. CONTROL UNIT.—For_above,
30/-. UNITS.—R.F. type 24 and 25. with valves. 14 -,
£2.15.0. Type 62. £2.15.0. HORN LOUDSPEAKI
for P.A.. complete with Units. £2.10.0. LOUD HA
romplete with valves. £5.0.0. (Cannot be repeated )

5 . AERIALS.—Indoor, 1210 OLDE Rl (
1RO Cost price 25/-.) SPEAKIEL \.—4m 15/-
5in. 12/6. ME KRS, —5 Mamp. 86 ; B/
8/6 . 3.5 KV. 12.6 ‘Cannot be ropeated )
valves, Al 181, OR

mains.) 3/-. (\IL\\LN.
Doz. sl'l(.‘\\ (.l‘ ALS.—Pull out
extends to 12v. and 24v.. 8 8. VIINI

t.) r-OUTS.—
\«l(bl()l(\.—\’mrk oﬂ 12v or 24v. A.C., 8/8 each,
‘)7 30/-. (No cut-offs. )5 207. BV
-~ i .

i 250/150 m/amps.
T\\\l)\ MICROPITONI

TUB
6. 7

HASSIS WITH

£1 each )] 5=
—350/35€, 80 m’amps, 4v 4 amp. and 4v. ‘3amp 14/- each. C1
{i\l\ \\SHDR\I N.—From 3v. to 30v. at 2 to 3 amp.. £1.0.0.

ALUMIN —2/6 per box. RESISTO

Co- \\( \nn vd., T I'NT

VIRE, 100 yds.
12'6

from IS(I

25~
TWIN
high voltagev 5 -
s8I KEYS AND
'ith knobs, 2/6.
JLS.—8d. eac!}"‘,

Bake
TEL l‘\ INI()\ WING
2,000 or 5,000 chms,. 7/6 ea:
F()RMEI $.—5/6 each.
3. 5, and Gv. 1 amp. 56 each
BULBS. —10v. 13 amp.. Bd.
CONT IN)LN.——E/S eac WiLh swchh 3/6 each.
—%i6 each. PERSPEN DIALS.—Al wave, N
HOLDERS.—AIL types, from 6d. \LAl)l)l'\' l()R MERS
CORES.—6d. HYDROM RS.—3 Pall pe. 1'6. PI'M
—£1.0.0 each. COMPLET S OF PYE P(!l 1P MENT l'()l!
FTA XIS, ete.— Mobile). 10 Mobile and one Main Station. (Price
on Application.)
THOUSANDS OF OTIHHER BARGAINS,
PACKING AND CARRIAGE EXTRA. PLEASE ENCLOSE $.A.E.
with Enquiries. DELIVERIES WITHIN 14 days.
ALWAYS AT YOUR SERVICE.

620 ohms
Fll \\" \'1 Tl! AN
( no

1
1/-

BUILD THIS AMALING RADIO

AN IDEAL XMAS GIFT

FOR 30,_

POST FREE

Selective tuning.

Acorn fow drain
valve.

Loud clear tone.
Long range.

No earth.

Short aerial, 2ft.
Welded steefl case.
Easy to assemble.

All parts for this set
are sold separately.

Ideal for :
@ Fishing, Camping
@ Cycling, Touring
@ On the beach, etc.

MAIL ORDER ONLY

oo
This little set was de- g
signed to give you a
real personal portabie

radio that you can enjoy
anywhere without disturbing others.
Use it on camping trips, in bed, in your office.
or just anywhere. Send 2/- for layout, Wir
ing diagram and Comgonent Frice List.

Deiails of our 30,- Shori Wave Receiver are now ready.
2/- for Layout, Circuits and Component Price List,

R. C. S. PRODUCTS (RADIO} LTD.,

11, OLIVER ROAD, LONDON, E.17

Send

www americanradiohistorv com
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766 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS December, 1954
ELECTROLYTICS, capacity, voltage, NEW, BOXED, VALVES, 8/3, post
size, type of mounting, price, post RATES : 5/- per line or parl free. 90/- dozen., 1T4, 1S4, 1S5, IRS,
pald. 8, 450v. 1 x 2, clip, 2/- 50, thereof, average five words to Line, 3S4, 3V4, 5Z4, 5U4, 5Y3. 6K8, 6Q7,
12v, } x 1§, tag, 1/6; 150, 25v, § X minimum 2 linex. Box No. 1/- extra. 6SL7. 6SN7, 6AT6, 6X4, 6BE6, 6BAG,
13, ‘clip. 2/-; 250, 12v, % x 1§, wire ﬁ:};‘“ﬁ(‘;;‘:}fﬁ; must ne alrevald || 6a7, 648, 6BWS, 6AM6. 6AL5 12K7T,
243;4g4++4?6 e xlz cllg, 3135 | | Nanager, - Practical  Wircioss | | 25L6: 224, 2576, 35L61.:Y33Z4PY§(2),

; v, 13 x ® clip, Tower House, Southampton St., 124T7. 1AU7 ECL80, 89
et e | R Gty o ey pass, 4

H B 20v. ﬂ' 0 b : aves a ree,
12v, § x 1%. tag, 1/6: 150, 25v, § x 2, GJ'IM 6J5M, EF36 EL32, EF50 GX5
glip,l'ws;"sz 1 32, 350/425v, 1% x SITUATIONS VACANT 6C5, 7C5; At 3/6 each, SPdl, 5261

i o8 2, . ic. S., -3
C'lilf l%/_s./é 84%/51,35‘,450%/5?(5"“1 xaé' The engagement of persons answering these é‘l{r’lbdegﬂsivlls- v/né‘rl,%rls r:ﬁ valués
1/6: 8. 450v. 2 X 2, clip, 1/9; s ' %diezté.;e;r’leenﬁ mu[st be made through a Local 2/’5, SP/sw. 3/6: W.W. cntrls., 3.
2. gsb/iey, AL xS W/E 8185 16 | Bl enty 1 the apicant o o | Watt. 9K and 29K, 3/6; Presel 200

. 453 . 1§ 2, o i | aged 18-64, inclusive, or a woman aged 18-59, | ONI 8
all alicans, Some with  sleeves | inclusive, uniess e or she, zz’)??;z[ee‘rlrgloume‘r)rt 2/6; Fil/trans!, 200/240v. 6v. at
all voltages wkg.. surge where n excepted from the provisions of the Notifica- | 1.5A, 5/9; L.F.  Trans., 465Kcs.
marked, new stock, guaranteed. | tion of Vacancies Order. 1952. midget,  9/6;  semi/midget,  9/6:

Set of 3 Components comprising line
output trans. with E.H.T. winding to
give K5, using EY51 (heater wind-
ing for EY51 also inciluded), and
fitted with width control. Scanmng
coils. low impedance line and f{rame,
focus coi! high (10.000 ohms). Set of
3, 42/- plus 2/-. postage. Diagram of
line trans. supplied. Mains Trans.
PRI 0-210-240, SEC. 250-0-250v, 80ma;
6.3v, 2.5a. 6.3v, 0.6a, 12/-. Mains
Trans. PRI, 200-250v, SEC, 305-0-305v,
80ma, 800v, 5ma, 6.3v, 4.2a, 6.9v, 0.4a,
2v. 2a. 4v, l.la, 5v. 2.3a. These mains
have been taken from ex-Govt. equip-
ment; some may have tag panels
broken but guaranteed O.K., 13/- post
paid and ideal for ’'scopes. RADIO
CLEARANCE LIMITED, 27. Totten-
ham Court Road, London, W.1.
(Telephone: Museum 9188.)

ALUM CHASSIS 4 sided 18 S.W.G.
12in. x 9in x 2iin. 6/- plus 10d.
postage. Special sizes, prices in
proportion. Holes 20 each, Riveted
corners 1/- extra. WOOD TOY.
51, Whinfield Road, Claines, Worces-
ter. -

R.F. UNITS, types 26 at 32/6, 25 at
16/6, 24+ at 12/6, brand new in
original cartons. with valves; postage
2/6. E.W.S. CO., 69, Church Rd.,
Moseley. Birmingham.

MODERN RADIO and T.V. Valves,
Components, etc.; brand new; amaz-
ing value in range price and quahty
Send for list. CENTRAL LONDON
DISTRIBUTIONS, 52, York St.,
London. W.1.

EVERYTHING for radio construc-
tors, Condensers, Coils, Valves, Re-
sistors. etc. Send stamp for list.
SMITH, 98. West End Road, More-
cambe. Quick service.

SALE BC348R converted for AC.
With LS. Nearest £20. TAYLOR, 60,
Headley Pk. Avenue, Bristol, 3.

BOOKS
NEW and Used Correspondence
Courses; Educational Books. bought.
sold. Catalogue. COURSES, 28,

Dean Road, London, N.W.2.

1.P.R.E, TECHNICAL PUBLICATIONS,
6,500 Alignment Peaks for Super-
heterodyues 5/9, post free, Data
for constructing TV Aerial Strength
Meter, 7/6. Sample copy The
Practical Radio Engineer. quarterly
publication of the Institute, 2/-;
membership and examination data,
1/.; Secretary, L.P.R.E.. 20, Fairfield
Rd.. London, N.8.

AMERICAN MAGAZINES.—One-year
*¢ Audio Engmeermg ** 35/-, specxmen
copy, 3/6; " Popular Science," 28/6;
* High Fidelity,” 50/-, specimen copy.
4/6. Free booklet quoting others.
WILLEN LTD., Dept, 40, 101. Fleet
Street, London. E.C.4.

BOOKLETS. ‘“ How to Use Ex-Gov.
Lenses and Prisms.”” Nos. 1 and 2,
price 2/6 ea. Ex-Govt. Optical lists
free for s.a.e. H. ENGLISH, Ray-
leigh Rd., Hutton, Brentwood, Essex.

SKYWAYS LTD. have vacancies as

follows: 1. Aircraft inspectors with
“A'" gandsor ' C” licences. 2.
Sheet metal workers with aircraft
exXperience Aircraft - radio

mechanics and instrument mechanics
with practical workshop and main-
tenance experience. 4. 1 Charge-
hand with * X ' licence for high vol-
tage electrics. 1 Charge-hand with
“ X licence for instruments. 2
Upholsterer ‘trimmers. Please appl? to
Administrative Superintendent, SKY-
WAYS, Bovingdon Airport, Herts.

CITY AND GUILDS 4Elpctr1cal. ete.}
on ‘* no pass—no fee ' terms. Over
9597 successes. For full details of
modern courscs in all branches of

Electrical Technology send for our
144-page handhook—free and post
free. B.I.LE-T. iDept. 243A), 29,

Wright's Lane. London, W.8.

ENGINEERS—Radio/TV. Service—fot
appointments within the salary range
£400-£750. in areas, West End, Acton.
Lewisham, Croydon, Chatham, High
Wycombe, Aldershot. Reading; Apply
BROADMEAD WIRELESS CO. LTD.

123. The Broadway, Wimbledon,
B8.W.19. {LIB. 2435.)
T/V AND RADIO,—A M.BritI.R.E,

City and Guilds. R.T.E.B. Cert., etc.
on ‘' no pass—no fee' terms. Over
9577 successes, Details of exams.
and howmne training courses in all
branches of radio and T/V,; write for

144-page handbook—frce. BILE.T.
(Dept. 242Gy, 29, Wright’'s Lane,
London, W.8.

A.M..Mech.E,, A M.Brit.L.LR.E., City

and Guilds. etc.,, on '*no pass—no
fee "' terms: over 95% successes. For
details of exams. and courses in all
branches of engineering, building.
etc.,, write for 144-page handbook.
free. B.I.E.T. (Dept. 242B), 29,
Wright's Lane, London, W.8.

VALVES

VALVES, New, Tested and Guaran-
teed. Matched Pairs, KT66 25/-°
6V6G 17/- per pr. 6KBG. 6Q1G,

6SNT7GT 6SL7GT, 6AT6, 6BE6, 6BRT,
6BS7. 6SA7T. 6SJIGT. 6SKT7, 6X4,
6X5GT 8/-; IR5, 1T4. 155, 3V4, 6AMS6,
5763. Y63, EBC33, EZ40.
KT33C. 25A6G. 12ATT, 8/6; PL8L,
PL82, ECL80, 1H5, IN5, 10/6; 12AX7,
6/9. Coax cable, stranded. 75 ohms
{in., 6d. yd, R. J. COOPER, 32. South
End, Croydon, Surrey. (CRO. 9186.)

ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD.. 38, Chal-
cot Road, N.W.1. (PRImrose 9030.)

NEW VALVES WANTED, small or
large quantities: PL81, EY51, KT6I.
5Z4G., 5R4. 5U4, 3Q5, all television;
prompt cash. WM. CARVIS LTD,, 103,

North St.. Leeds, T.
EF91 7/6; EF50 5/-; 3A4 4/-; 1A3 3/6;
IL4 6/-. Stamp for list. VI-RAD, 6,

Twyford Road, Eastleigh, Hants.
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standard, 8/6 pr.; T/gang .0005, 5/6;

Eliptical Spkrs 7in. x 4in., 16/9;
10in. P.M.. 23/6: Coilpacks, 3wave.
1. m., s. 23/6. S.AE. new lists.
13.000  Valves in  stock. RADIO
UNLIMITED, Elm Road, London.
E.17. (KEY. 4813.) New Branch now

open at 50. Hoe Street, Walthamstow,
E.17. (LAR. 6377

BENTLEY ACOUSTIC for valves.
Drders despatched same day. Refund
or exchange guaranteed —1E7 6/6,
1M1 12/6, 1S4 7/-, 1U5 9’6, 2C34 2/-,
2D4B 16/5, 3APl 59/-, 354 7/6, 4D1
3/-, 5Rt 9/6, 5Z4 8/6, 6AGS5 T/-
6AGT 15 -, 6B8 4/-, SBR7
8/6 6C5 5/- .
7/-, 6F12 6/8,
6SG7 7 6, 6SJ7 8/,
8/6, 6U4 16/6, TB6 8/6,
11D5 7/6, 12AH8 10/6,
12BA6 9/6, 12Q7 8 6,
120G 7/-, 13D3 9/-,
24, UX' 12/6, 25Y5 8/6, °5Z4 8/6,
35/51 12 6, 3524 9/-, 35Z5 9/-. 39744
5016 8/-, 50Y6 8/6, T8 8/6, 80
202STH 10/6, 210DDT  8/6,
2158G 4/-, 226B 10/6, 240B 10/6, 7193
2/6. 7475 71/6, AC’/P 17/6, AC/PEN
10/6 AC/DD 4'-, APP4G 12/6, CL4
14/-, CvVé 1/6, D1 1/5, D17 6/-,
DET'9 2/-, DH30 15/3, DPT
EAF42 9.6, 10/- EC52
EF93 6/6, EK32 7/6, EL41
FCl13 9/-, GTIC 6/6, GZ32 14/,
, KBC32 7/6, KT36 17/6,
MU12 8/6, PEN25 6/6,
PEN1340 6/-, PM202 4/6,
5 6/6, QS95 10 10/6,
sDé 7/6, SP2 (4 and 7) 8/6, SP4B
11/-, P41 2/6, TH21C 10/6. TP23
10/6, TP2620 17/6, U12 8/-, U24, 13/6,
Us2 7,6, VP4B 11/., VUI1ll 3/-,
VU133 3/6 X78 13/-.
ofier of sub-miniatures :—
CK505AX,
CK525AX. XFW10, XFW20,
XFY12, XFY23: all 7/- each.
ther selection of valves on page 760.

45/- OFFERED for 813 Type Valves;
any quantity purchased. Write:
PYPE-HAYES RADIO, 606, Kings-
bury Road, Birmingham_ 24,

EDUCATIONAL

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless
Licence. Morse instructior. only if
required. also postal courses. Apply
B.S.T. LTD.. 179. Clapham Rd,,
London. S.W.9.

SEE THE WORLD as a Radio
Officer. Short training; low fees:
scholarships; boarding/day students.
Stamp for prospectus. WIRELESS
COLLEGE. Colwyn Bay.

MERCHANT NAVY and Air Radio.—
Here is an opportunity to train as
Radio Officer. The big liners are
open to you. but you must qualify for
the P.M.G. Certificate. Day, Evening

12AT6 10/6,
128C7  1/6,
i19H4 35/-,

PENZG 16/-,
QP21 7.6, QP2

and ‘ Radiocerts’” postal courses.
Estd. 30 years; s.a.e. for prospectus
from  Director, THE WIRELESS

SCHOOL, 21, Manor Gardens, London
N.17. (Tel ARC 3694.)
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PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

WORLD TRAVEL and adventure in
the Merchant Navy. Young Men, 15
vears upwards, required for training
in Marine Wireless and Direction-
finding at sea. (Trainecs in forth-
coming  Registration Groups are
eligible for Deferment of Military
call-up.) Immediate sea-going posi-
tions on completion of tiraining.
Suitable ecandidates will bc entered
as Officers and must be prepared to

sail to all parts of the world.
Courses: Full or Part-time, also by
Correspondence. Recognised by

Ministry of Education. Scholarships
available. Boarding and modern
canteen facilities; low training fees.
Send 1’- P.O. (stating age and height,
etcy  for complete prospectus to
OVERSEAS HOUSE. (Dept. 14),
Brooks’ Bar, Manchester, 16. (Tel.:
MOSs-side  2047.)

FREE ! Brochure giving details of
Home Stud\ Training in Radio, Tele-
vision, and all branches of E.ec-
tronics | Courses for the hobby
enthusiast, or for those aiming at
the A M.Brit.I.LR.E.. City and Guilds
Telecommunijcations, R.T.E.B.. and
other professional examinations.
Train with the College operated by
Britain's largest electironic orzanisa-
tion: moderate fees. Write to Dept.
PW28, E.M.I. INSTITUTES, London,
W.4.
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OSMOR for really cfficient Coils.
Coilpacks and all Radio Components

as specified for many * Practical
Wireless ' circuits. See advert. on
page 739 for free circuits offer or
send 5d. (stamps) to OSMOR RADIO
PRODUCTS LTD. tDept. PC!2), 418.
Brighton Road, South Croydon.

tTel.: Croydon 5143 9.}

SERVICE SHEETS Hirc Sile 1933 to
date, s.a.e. Enguiries F.I1 E.L.D. 80,
Old_Field Rd.. London. N.16.

SERVICE SHEETS for Radio and
Television. over 2.000 models. S.A.E.
enquiries. W. GILBERT. 24, Frith-
ville Gardens. London, W.12.

COLLARO 3-speed Autochanger Cream
Non-mixcr 3RC331. few only at £11,
complete with studio " O pick-up:
Tubular Condensers Moulded Case. all

4x.v.d.c. working. at 1/- ea. or 18/-
for 15 muxcd: vour selection. .0005mf,
.002m1, .093mf. .005mf. .01mf; .03mf;
Block Condensers, 4mf  600v.d.c.w.
12in. x 2in. % 4iin, tall), 3/6 ea.;
8mf 400v.w.. 4/-; 4mf 1.200v.w., 5/-;
6mf 1.000v.w., 5/-; 0.lmf 5k.v.w., 5/-;
0.5mf 6k.v. 0/-; Sclenium Recti-

1
fier. 230v. SUma 4/6; 250v. 30ma. 6/-,
GLADSTONE RADIO. Gladstone
Piace. Newton Abbot. Devon.

WALNUT Radiogram Cabincts of

distinction: stamp details. R. SHAW,
69, Fairlon Rd.. E.11

YOU CAN become a first-class Radio
Engineer. Our Postal Courses will
teach you to earn more money or
start a spare-time business of your
own, Write now for free details.
T & C RADIO COLLEGE. 36, North-
ficld Rd.. Ringwood. Hants.

THE INSTITUTE of Practical Radio
Engincers Home Study Courses are

stilable coaching text for I.P.R.E
and other qnalifyving examinations.
Fees are moderate. Syllabus  of

seven _modern courses post free from
SECRETARY, I.P.R.E. 20, Fairfield
Road. L(mdon N.8.

ARE YOU STUCK on Electrical or
Radio  Contirol 2 Large stock of
Transformers, Rectifiers, Lamps.
Kotary Converters. Motors, Technical

Books. S.AE. for bargain lists.
LAWRENCE. 134, Cranley Gardens,
N.10. (CLI. 6641.)

Don’t scrap that
failing car battery
or radio ccil Try
Renewbat condi-
tioner. Works like
a charm. Simple and safe to
use. Full instructions. Car size
3;-, p.p. 6d. : Radio size 1/9.

CHAMPION PRODUCTS,
43, Uptands Way, London, N.21.
Phone : LAB 4457

11/- Midget Coil Pack Kit11/-

Comprising chassis 3 x 137, switch, LMS
iron cored coils, pa,ddEIS trimmers. nuts and
bolts, wire sleeving, circuit diagram. 456 Kc.
Brand new Int Oct. Valveholders. 2!d,,
2/- doz. ; Ali Can Electrolyt:cs 8 x 500. 1 3.

12/-doz. ; 2 350 8d1., 6/- doz. ; 200 x 12 6d.,
4/6 doz. ; 100x 6 3d., 2 doz. ; Coils, Coils
“PTypel- Q7 Type23 TRF 4, 8
MSS Superhet 6 coils with circuit, 4, set 5

HF Dual-wave 2 9. Crystal Coil L & M 2/- ;
Tub Cond. .1 x 500 3« doz. .1 x 350 2'9 doz. |
Asst. Grommets 6d. doz. ; 2, 4 & 6 BA Nuts
2/- gr. ; Brand new BA Nuts & bolts asst.
2gr. 5/- ; Ex-equip. BA nuts, bolts, washers
2/6 1b. (appr 500 pieces) ; PK self tap
screws 2/8 Br. : 18 SWG Multicore 2/6 doz.
yds. 5 1 m m sleeving 1’ doz. yds. i mesg.
vol. con. with DP sw.,

Latest list 3d. Min. P. A. I’ 3/-.

SUSSEX ELECTRONICS

5, WHITE LODGE CRESCENT,
THORPE-LE-SOKEN, ESSEX

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new and startling devices you can
make. Only designs of this type

available in U.K. Receivers, walkie
talkies. amplifiers. recorders, magic
eve alarms, ete., ete. Full lists, data
illustrations Free for stamp. Send
to-day.—A.P.S. (PW), Sedgeford,
King's Lyna.

WINWOOD FOR VALUE. — New.
boxed, Sylvania, 6L6G. 5U4G EF50,
GSL7, G6SN7. all at 8/6 each; Valve

sets, 5Z4. 6V6. 6Q7. 6K7. GKB. 29/6;
1T4. 185, 1RS. 3S4. 28/-; EF91,
EBS1. 6 for 32/6; EF80. 8/6. Dubilier
8mf-500v 2/3, 8 x 8-500v 3/6, 16 x
16-500v  4/3. Hunts 25m{-25v 1/4,
0.1-350v 6/- doz., 0.1-500v 7/9 doz.
0.05-500v 7/6 doz. Small waxed 0],
04, 001. ©02. 005. all at 3/- doz.
Lists. WINWOOD, 12, Carnarvon
Road. London. E.10. (Mail only.)

1-Finger Pianists

Build your own electronic keyboard
and play everything! Send tor tree
leaflet. Guitar, cello, tiute ancé trumpet
are all easy. Write now. .,

G &S, 10 Duke $t., Paringlon,
Co. Durham

ANNAKINS BARGAINS

Components for Ringing Choke EHT units,
1355 KT tHigh cycle) Transformer, 5, -,
P. &P.1/1. 1355 Chohes, 4;- the pair, P. & P.
13. VU111 and most other EHT rectifiers.
2/-. 1 meg, preset potmes., 6d. Valves from
1/3 upwards. Hundreds of genuine bargains,
S0 write now for FREE LIST. No SAE
rec;uired. Money Back Guarantee. C.W.O.
only.

25, ASHFIELD PLACE, OTLEY, YORKS.

MORSE CODE Training
Send for the Candier
BOOK OF FACTS
It gives details of all Courses which inciude
a Special one for securing amateur licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, fondon, W.8.
Candler System Co., Denver. Colorado, U.S.A.
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LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullingdon Rd.. Oxford.

TAPE DECKS.—Due to eancelled
South American expcrt order we
have been able to purchase on very
favourable terms a limited quantity
of a very well-known Tape Deck in
kit form which we are offering at
a knock-out price of £6/19/6. Full
details by return of post from:
HOTAX PRODUCTS LTD., 59,
Gray’s Inn Rd., London, W[C.l.

HIGH FIDELITY—Bel FM VHF re-
ceivers, from £8, complete and
guaranteed. Full constructional kits.
£7/5/-, coilsets and separate parts.
Lists., 1/-. New " Mullard " point
four per cent. amplifier, £19. BEL
SOUND PRODUCTS co., Marl-
borough Yard. Archway, London,
N.19. (Nr. Archway Northern Line, 25
mins. West End.) Tel. ARC. 5078.

NEW VIBRATOR PACKS made by
‘* Masleradio ’; totally enclcsed: size
9 x 43 x 53in., input § voits D.C.:
output approx. 180-200 volts at 80ma
and 6 volis. One of the best vibrator
units we have had. Price, in brand
new  condition. 29/6 each, p.p. 2/6:
new, but with cases, store soiled,
27/6, p.p. 2,6, If you are nos already
on cur mailing list send stamp for

our latesy list of bargains. Better
still, eall. SERVIO RADIO, 156,138,
Merton  Rd.. Wimbledon, S.w.19.
(LIBerty 6525.>

METERS, M.C. 0-1 M.A. 50 ohms,

2in. sq.. 10/- post free.—MORRISON.
22, Staperey Ave., Edinburgh.

TEST EQUIPMENT. Avo. Model 8
meter, £23/10/- cash or deposit and
8 monthly payments of 57/6, Model
7 meter, £19/10/- casli or deposit and
8 mont.hlv payments of 4%/8. Uni-
versal Avominor, £10/10/- cash or
deposit and 8 mont.hl\, payments of
25/8. D.C. avominor. £5/5/- cash or
deposit and 8 monthly payments of
12/10. Amplion Test Meter, £5/19/6
cash or deposit and 8 mom.hly pay-
ments of 14/8. Pullin Series 100.
£11/11/- cash or deposit and B
monthly payments of 28/3. Desk 7

LAFCO COMPOUNDS LTD., 3, Cor-
betts Passage. S.E.16. (BER. 4343.)

TESTOSCOPE jJfains Jester.

For high and low voltage
testing :—1-30 and 100-850
volts A.C. or D.C. Write
for interesting leaflet 29F
16 page manual thow to
make 50 electrical
tests) 1 - post free.

RUNBAKEN - MANCHESTER
RECEIVER R1155

BRAND NEW. AERIAL TESTED
In maker's original transit case. Now is the
chance to get one from the best delivery
we have had from the Ministry.,
£11-19-6. Carr. 10/6
Send S.A.E. for further details or 1/3 for
publlcauon riving circuit diagrams, etc.
Others a\allable from £9.10.0 according
to condit
MI¢ I{l)A\l\ll TERS.—250 F.5.D. 3in.
Flush Model $37. Specially scaled for test
meters. Knife edge pointers, magnetic
shield. Brand New. Not Govr. surplus.
Otfered about half uvsual price, 55/-.
VOLFTMETERSN.—0/300 volt A.C. 50 cycles.
24in. flush moving coil, rectifler type. 20;-.
Moving iron with 5in. R
VOLTMETERS.—0/300 Flush D'C. Mo hng
Coil 10/6 : 0/20, 2in. Flush Movimg Coil, 7.6;
{ush M.C,. 10/6, post 1/-.
ERS._Paper Block. 8 mfd.
\,o]ts. G.E.C. Brand new, 10/6 sach.

WILCO ELECTRONICS '.’»“.{'\":

204, Lower Addiscombe R, Croydon.
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HOME RADIO OF MITCHAM

for your

EDDYSTONE and DENCO parts

I<I)D\%l‘0‘\l‘, 843
VERNIER
MOTION l)Rl\l‘
Anodised satin finish,
hard aluminium dial
4" diameter, with scale
having 100 divisions over
180", Driving head is
ballbearing epicyclic
type, totally enclosed
and giving a reduction
ratio £ 10 to 1. Pricel7/9
No, 841 Pointer Knobs.
Price 10d. _ ;
No. 842 Dial, tin,
dia. Price 8d,
DENCO miniature (lual
PUTPOSC coils,
have the full rangc m
stock. BLUE, YELL
RED and WHITE, 3/11
ca. Allrangesin GREEN
4'9 ca.
DENCO No. 11 Chassis. 10 x 8 x 2!, in aluminium, 8/9.
DENCO 3 gang 315 pF Tuning Condenser. Price 18'3.
Please send 2id. stamp [ur detailed list of all parts. Despatch by
return C.W.0. or C.0.
SPECIAL OFFERS—
Valveholders, B3G (EF50), laminated paxolm 6. each.
Sprague Condensers, .1 mfd., .01 mfd.. .02 mtd.. 9d. each.
75 pF Air Spaced Variable Condensers, 1/6 cach.
24 brand new Erle Resistors, assorted, 4/-.
24 prand new assorted Condensers, 6/-.

Limited quantities available.

HOME RADIO OF MITCHAM
187 London Road, Mitcham, Surrey MIT 3282

Open every day including Saturday until 6.30 (Weds. 1 p.m.)

If you lack the qualifications which
would get you a better job; more pay
and quicker prc%r:si, if you wish to
know how The nnett College can
guarantee to teach you up to qualifi-
cation stage by one of the easiest,
quickest and soundest methods of mind
(rammg. if you wish to learn
how Personal Postal Tuition
can ptove that you are cleverer
than pechaps you think you ate
— if you like the idea of
studying in your own time,
at your own pace, with your
own tutor Buiding you, helping
you, teaching you by post—
send at once for this recent-
ly published important
book—‘Tmn your mind to
SUCCESS'. It is quite free.
Just fill in the coupon below
and name the subject you are -
interested in(some of the many
Courses available are listed
here).Then send in the coupon
tous TODAY. You will never,
Textiles Short Shry Writing never regrel it. But do it today.
Wirsless Telegraphy and many others Act NOW !
GENERAL CERT. OF EDUCATION

:eee_unhm:y Exams,

xams
Boogk-ki
Diesel Engines Civil Sel
Draaghtsmanship Costing
Electrical Eng. Enghth
Fire Engmuinng General Education
n

Languages
Police Sudjects

Motor Engineeriag

-

I

COULD BE THE TURNING-

(0EPT L 104F), SHEFFIELD POINT IN YOUR LIFE.

Please send me, withour abligation, a free cony of
“Train your mnd to SUCCESS™ and the College
Prospectus an;

& susfECT
NAME

BADURESS

7 E
annenye

AGm (if under 31} _____

GET ON THE BEAM!

. . with the

METEOR III
GUARANTEED
A.C. Mains Set.

TY ITSELF,

You couid aimost do this jeb
with a knife and fork—it's so
simple ! Screwdriver, pliers
and soldering iron will make
this spot-on 3 valve, 2 wave
band set. Complete Kitincludes
valves, Ready-to-use Chassis,
Brown or Ivory Moulded Cabinet,
A.C./D.C. Universal Mode! avail-
able at 97/6, plus p. & pkg., at 2/6

Norvan H. FIELD

68, Hurst St., Birmingham 5.

SATISFACTION—or we REFUND your CASH!

Complete KIT only

5%k

plus 2[6 for
postage & packing.

Instructions, Point to

point Diagrams and

Parts List sent for 1/-,
Post FREE.

WALKIE-TALKIE
Complete with Valves and Circuit Diagram.

Pos-t 39/- Paid

No. 22 SET.—Trans. Receiver. Complete with Valves
and Power Unit, £4/10/-.

‘TX1403.—New Condition. 29 Mc. 2 6V6, 1 EBC33, 1 807,
10-40 watt, Less Valves, £3. Mainland Carr. Paid.

APN4 RECEIVER,—(Radar) Chassis. New Cond. at 15/6.
48 SET (CANADLAN) WALKIE-TALKIE.—8-9 Mc.
TX/RX, Complene with Valves, £4. Less Valves, £2.

VALVES
4/- EF50 4/-

861 2/6 | SPil 2/16 | EL.32 7/- | EFSl 78

EE35 4/6 | EC54 5/- | 6K8 11/- | 6J5 5/-
EC52 5/- | BK7 6/- | 6SN7T 9/~ | 6NT 8/6
33 7/8 | 6SKT 4/- | 6BWE6 8/- 1 6BW7 3/6
6J5(M)  8/- | 6AGS 7~ 12A6 6/6 | 12J5 Di~
6AMB 7/8 | 6ALS 8/~ | 65J7 6/~ | 6SA7 8-
9BWS 9/- | 2X2 2/6 | 1T -1 184 -
6Q7 8/6 ?gg 3/- 8/~ | 3A1 7i-
185 7/6 | P2 6/~ 76 | 5Z3 8/
V- 76 | SUAG /6 | Pen220  3/- | 35L.6 9/~
50L6 6 | 3574 8/6 | Peni6 5/6 | HL2 3/-
L2102/ | SG218 26 | U22 -
; U39 8/8 | PT15 /-1 807 (USA) 8-
T740 10/6 14 4/~ $130 5/6
EF8 f T501 6/-{ VU133  3/-| 832 17/-
CcVasT 7- | €vV201 6/- [ VT62 9/~ (Al
2/- | CVT3 6| KBt 2/~ VUIll  3/-
E}39 F/- | EF5t 5/-| cv19 £1 | vUsos  8/-
574 8/6 | EAS 2/-| VI25 8- VS0 5/8

CONDENSERS.—Electrolytic 450 volt wkg. 8 mfd,, 2/-

: 16+ 16 mfd., 4/ : 32+32 mfd., 6/-. Dubilier
; ¥2mfd., 5/-. Bias, 256/25 voit or
50 mifd. 50 volt, &/~ each.

VINI IK'§ (Vluldlesbl'ougll),
[ MIDDLESBROUGH,
lu-l(-plmm- D MID 3418

15m Plaaee write In Black [atters
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Practical

PRACTICAL WIRELESS

Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS

1/6d. earch
1937 Crystal Receiver ...

PWTI®

The *“Junior’ Crystal

Set L. . PWog~
2s, cach
Dual - Wave ** Crystal

Diode =’ ... PwWose

STRAIGHT SETS

Battery Operated
One - valve @ 2s. each
The * Prramid ”° One-

valver (HF Pen) PW93»
The Modern One-
valver PWve*
I'wo-valve : 2s. td(h
Ihe Signet Two (D &
By o .. PW70e*
3s. cach,
Modern Two-valver (two
band receiver) - PWYg*
Liiree-valve : 2s. each.
Summit Three (HF Pen,
D. Pen) .. PWare
I'he * Repide ™ Straight
34D, 2 LF (RC &
Trans)s . ... Pwsg2e
F. 1. Camm’s  Sprite ™’
Fhree (HF, Pen, D,
Tet) .. ... Pwgr
3s. each.
Ihe All-dry Three PW9T7*
Four-valve : 2s. each.
Fury Four Super (SG,
SG, D, Pen) PW34C*
Mains ()peraled
Two-valve 1 2s. each.
Selectone A.C. Radio-
gram Two (D, Pow) ...  PWI19*
Lhree-valve @ 3s. 6d. each.
A.C. Band-Pass 3 PW99*
Four-valve : 2. each.
A.C. Fury Four (SG, SG,
D, Peny .. PW20*
A.C.  Hall-Mark (HF
Pen, D. Push Pull) PWw4s*
SUPERHETS
Battery Sets ¢ 2s. each.
F. J. Camm's 2-valve
Superhet ... PWwWS52*
Mains Operated @ 3s. 6d. each.
* Coroner > A.C4 ... PWI100*
“Four PWIQI*

AC/DC* Coronet

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve :  2s. each.

Simple S.W. Onc-valver PW3gg*
Fwo-valve :  2s. each.
Midget Short-wave Two

(D, Pen) . PW3BA*

Three-valve @ 2s. th.

Experimenter’s Short-
\mve Three (SG, D,
Pow ... PW30A*

The [’reteu 3 <D 2 LF
(RC and Tmns))

he  Bund-spread  S.W,
Three (HF, Pen, D,
(Pen), Pen) »

PORTABLES

PW63*

PWos*

1s. od.
The * Mini-Four ™™ All-
dry (d-vabve superhet)

MISCELLANEOUS

2s, each,
S.W. Convertor- Addpur
(1 valve) s
(2 sheets), 7s. 6d
I'he P.W. 3-speed Auto-
uram ..
The PW Hu.lronw Orgun N
(2 sheets), 7s. 6d.

TELEVISION

I'he Practical Television Receiver,

(3 sheets), 10/6
‘The ** Argus ** (6in. C,R. Tube), 2/6*
The ** Super-Visor ** (3 Sheets) 7/6*
The ** Simplex™ ... ... ... 3/-*

PWa4gA®

*

All the following blueprints. as well as
the PRACTICAL WIRELESS mnumbers
belowr 94 are pre-wur designs. Kkept in
circulation for those umateurs who wish
to utitise old components which they
may have in their spures bor. The
miajority of the components for these
receivers dre no  longer stocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
Onc-valve : 2s.

B.B.C. Special
valver

One-
. AWIgBT*
Mains Operated
Two-valve : 2s. each.
Consoelectric Two (D,

Pen), A.C. veeeee AWA03

SPECIAL NOTE

THE\L ulueprints are drawn full

size. The s=wes containing
descriptions ol these sets are now out
ol print, but an ustevlss denotes
that constructional cetails are avail-
able, lree with the Dlueprine.

The mdex leitters which mrecede the
Blueprint Number indicate che period-
ical in which tlie deseription appears
Thus P.W. refers o PRACTICAL
WIRELESS, A.W. 1o dmalelr Wireless.
W. M. Lo Wireless Mugecine.

Send (prelerably) o postal order to
covor the cust of the Blueprint
tstamps over bBd. unacceptab.e) 1o
PRACTICAL WIRELESS, Bluspring
Dept., George Newnss, Ltd.. lower
House, SOULhamprlon Strees, Sn and,
W.C.2,

\o. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve @ 2s. each.
SW. One-valver  for

American AW429*
Fwo-valve : 24, caeh.
Ultra-short Battery Two
(SG, det Pen) - WM402*
bour-valve : 3s. cuch,
A.W. Short Wave World-
beater (HF Pen, I3, RC
I'runs) .
Stundard  Four - vaiver
Short-waver (SG. D, .
LF, P) ... . WNMNI383e

Mains Operated

AW436*

Four-valve :  3s,
Stundurd Four-valve A.C.
Short-waver (SG, D,

RC, Trans) WAL39)*

MISCELLANEOQUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387*
Listener’s  S-watt A .C.

Amplifier (3/-) . Whlsule
De Luxe Concert AC.
Electrogram (2/-) . WMa03e

lQUERY COUPON !
This coupon is available wnul Dec.
6th, 1954, and musr accompany alt '
Quenes, sent in accord wich the '

l notice on page 76l.

| PRACTICAL WIRELESS, Dec., 1954. !

Published an the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street. Strond. Loncon W.C.2. and

printed in Lngmnd by W. SPEAICHT & SONS.
H (Arsia), LTD. South Africa :
]nlnm. and Abroad 13s. Ud. (Canada 13s.)

GORDON & GOTH
upe vear o

www.americanradiohistorv.com

Exmoor Street, London, W.10. Sole Agents for Austraiix
CENTRAL NEWS AGENCY, LTD.

in
Registered ut the Genmal Post Othce for the Canavian Magazine Post.

i New Zealand

Subseription ratc in g postage. for

.
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a single unit N

The G.E.C. metal cone loudspeaker gives lifelike repro-
duction of any type of sound over a range of 9 octaves.
This includes the entire musical fundamental range
together with overtones which give tonal quality and

character to the performance of each musical instrument.

The sound engineer will appreciate the simplification and
improvement in performance which has been achieved
by combining the following attributes in a single unit.

£8-15-0

TAX PAID

@ Smooth response over a range of
nine octaves with extremely good
low frequency response

@ Negligible inter-modulation

o Unequalled transient response due
to special coil and cone construction

THE GENERAL ELECTRIC COMPANY LTD.,

MAGNET HOUSE,

For the
Home Constructor

This is a professional instru-
ment and must be used under
the correct conditions to
obtain the optimum results.
Cabinets have been designed
for use with thisloudspeaker,
details of which will be
available shortly.

Metal Cone
Loudspeaker

www americanradiohistorv com
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