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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.
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—
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
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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
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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.
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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

AFC,

000/ uF

Y
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.
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b
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3 \
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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 