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SIGNAL GENERATOR TYPE 10}

(U.K. ONLY)

£7-10-0

Specially designed to meet the needs of con-
structors and service engineers requiring 2
thoroughly reliable generator for radio and
television alignment, eétc. ’

@ COVERAGE 100 KC/s—100 MC/S. |
@ DIRECTLY CALIBRATED.

@ !NTERNAL MODULATION 30 per
cent.—400 c.p.s.

@& C.W. or EXTERNAL MODULATION.
@ VARIABLE 400 c.p.s. A.F. SIGNAL.

@ ACCURACY .t 1 per cent.

@ A.C. MAINS (double wound transformer

HOMELAB INSTRUMENTS LTD.,

tapped 110, 290/230/250 volts).

GUARANTEED FOR TWELVE |
MONTHS. ;
FULL OPERATING INSTRUCTIQNS §,
SUPPLIED. L

Illustrated brochure and full details sent
on request.

615-617, HIGH ROAD, LEYTCON, E.10.
Telephcne: LEY 5651

The BURGO YN Solder Gun
e YOURS
for only 20/-

nlnd 12 monthly payments of 6/-

One electric soldenng iron can wiste up to
200 kilowatlts a year, through being lelt on
all day, when aciual use amounts to no more
than two hours a day ! .
No wonder fragile clements keep burning
oui—rbits fited in and tinned !

The Burguyne Seven Second Solder Gun
caves time and money. Just switch on lor
immediate soldering——and when the job’s
finishcd—lay the gun dawn anywhere and
it switches itself off' !

Jt cosis more No framle wire and mica element to keep
than an ordinery burning out as the * Burgoyne g w_nks on the
soldering iron be- Low Frequency Induction principle.

cause its design Amazingly simple 1o use.

calls for periicus
larly = special”
material.

Cash Price

79/6

% Press button contrel.
-x Copper solder bits removed and replaced
in seconds.

Rotust and practically cver[ﬂslingz the
Burgoyne 7 second Solder Gun  gives—

INSTANT HEAT ! ! — when and where you want it!
£&G MAIL CRDER SYPPLY CO.
The Radio Centre
331 Totienham Court Road, London, W.1.
Telephone : MUScum €667,

—CLYDESDALE-—

Bargains in Ex-Services Radio and Electronic Equipment

THE P40 V.H.F. RECEIVER UNIT
Adm. Ref. W. 7945.A
A Crystal controlled 9 valve (3/EF54. ECS2, 2/EF39, EB34, 6)S.
6V6) Receiver Unit. Range 85-95 mcs., |.F. 2.9 mcs,, with valves
less crystal in louvred metal case |1} x 53 x 4} ins.  Finish Grey.
(HT.175 v. D.C. 60 mA. L.T. 12.5 v. 2.5 A).
Power requirements, EXTERNAL.

AskRiogESy £4.19.6 cacn ';2?,;

P/H357
V.H.F. TRANSMITTER CHASSIS
5-440-B. :
Partly stripped by the M.O.S., less valves. tuning coils and crystal,
but otherwise fairly intact. A fine basis for V.H.F. Tx. or 144 mcs.
rig. Original frequencies 85-98 mcs., valve types 3/RK34, 2/6N7,
6V6. Housed in louvred case, finished grey crackle. Dim.:

14 x 8x7ns.
POST
27/6 PAID

Ask for Neo.
P/H517

For the Intermittent-fauit Finder

¢ P.W. fan. issue)
TYPEI.—VISUALINDICATGR
Ref. : 100,2. For R1155 D.F. Seclion.
Dual reading, Left/Right D.F. meter,
23 in. scale. Dim.: 31 x 2} in.
overall, 4-hole fixing, 2} x 2lin. be-
tween centres. In used condition.
ASK FOR POST
No. P/H862A 12/6 Each PAID
Also afew in original cartens.

ASK FOR POST
No. P/HB62 2'1*/' Each  PAID

Ordér diredt from : ST
i A ) Ny SUPPLY

X t/L Yﬂ 'ﬂl*‘.’h l.l-" (-"()', LTH:

2, Bridge St., Glasgow, C.5. ~ 'Phone: SOUTH' 2106/9

Misit our Byanches- i Sgoﬂand. England and N. Ireland,

s ee-pueall SN R pe————e——————
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REDUCED PRICES for SKYWAY RECORDING UNITS

* NOW READY S , e
Increased manufacturing facilities have made possible substantial price reduc-
tions on the RECORDING UNIT in cither kit or complete form. We are now

; ¢ also able to offer kit parts se arately or in sections, to meet the needs of those
The __w who alr:eadyloh:\r'c motdors ;&npd recording hca‘('Js on h;mnd.tliasy n;;aymcntslare
g . also available.
TAPE RECORDING MANUAL

RECORDING UNIT Cash Pricc Deposit  Monthly pmts.

11 Recording unit kit, all parts except
Complele Bmldmg motors and heads .. ... £5.150 £2. 0.0 4} ar £1.0.0

T Recording unit kit, includi.ng m&ors but
INSTRUCTIONS less heads T ... £9.50 £3.50 7 at £1.0.0

2 Recording unit kit, including motors and
for making a heads ... .. .. oy o EISIS0 £5.50 12 at £1.00

. o ’ o N Recording unit complete, wired and
"I‘, lAlI\l: TAPIJ RHO“"“{ tested but less tape and reels ... ... £18. 0.0 £6.0.0 12 at £1.3.0
Recording unit with tape and reels e £19.19.0 £6.18.0 12 ai £1.5.0

36 pages packed with inform- RECORDING AMPLIFIER

ation, d"a“l_"gs‘ pla.ns and Complete amplifier kit, less valves .. £12.39 £4.79 9 at £1.0.0
amplifier wiring diagrams (‘omlplctc amplitier kit, with * surplus ” £I4.140  £5. 00 11 s
N _ - . e valves .| 14, . 0. at £1.0.0
PRINTED ON HIGH QUALITY | complere “implifier kit, with B.V.A.
ART PAPER valves ... - .. £16.16.0  £5.12.0 12 at £1.1.8
. R Complete amplifier, wired and tested
Direct from : with B.V.A. valves ... £19.19.0  £6.180 12 at £1.50

FRITH RADIOF“:;F:‘{ LIMITED, Parts Pricc List and Descriptive Leaflet on request.
BB EXPORT AND TRADE ENQUIRIES FOR KITS, COMPLETE UNITS

3,6 PLES 3d. AND MANUALS ARE WELCOMED
POST S < ’

W. 1L SMITH & SON'S 69-71, CHURCH GATE, LEICESTER
BOOKSTALLS PHONE 58927

UK " itrieins © G2AK

|
SPECIAL TRANSFORMER OFFER.—Pri. 115, 210. 240v., J
|

The solder for all

HOME TELEVISION

- CONSTRUCTOR SETS

Secs. 260/260 v. 100 mA., 6.3 v. 3 A. and 6.3 v. | A, for 6X5
rectifier. Universal mounting. Limited quantity. 17/ ea.,
post free.

Mini Four. All parts from stock. Ready Drilled Chassis Kic,
7/6. P. & P. /6.

High Gain Dual Range Coils with Circuit. 4/-.

Miniature 3 Wave Coil Pack L.MS. with circuit, 27/6.
Miniature 3 Station Fixed Tuned Pack for Mini 4, etc,, 33/-.
Speakers. W.B. 2lin., 18/6.  Phillips 3in., 15/-.  Elac Sin.
and 6iin.,, 17/6. Celestion 0in., 27/6. P. & P. |/-.

L.T. Transformers. 230 v. Primaries. 12 v. 1.5 A, 12/6 ;
6.3 v. tapped at 4 v. |5 A, 8-:863v.25A., 12/6;6.3v.
6 A and 5 v. 4 A, 25/-.

Fusfd Test Prods'. Red and /Black, 46 pr.

Utility S.M. Dials, 100/1, 9/6 ca. . sor ”
2 Gang .0005 Variables with fixing feet, 316 ea. Designers of television constructor
Morse Practice Sets, with double action buzzer, output for ||/5¢ts know that the cfficiency of
p/hénnes, erce”;nt l;ey, require only 4! v. battery. As new, ‘IthEir equipment depends on the
Tbea P.&P, I/ solder used by the constructor—
Output Transformers. Midget, 3/6. Standard Pen., 4/6. » :
Microphohe Transformers for M.C. Mikes, 2/-; for 'lha[g why they recommend Ersin
Carbon Mikes. 2/- ca. I Mutticore for trouble-free, waste-
Crystal Diodes. Silicon, 2/6 ea. ; Germanium, 3/6 eca. freesoldering. Ersin Multicore, the
Potentiometers. Carbon; 50 K., 100 K. and i Meg. Spindle {|lonly solder containing three cores
Type. 1/6 ea. : 25 K. and } Meg.. Pre-Se: Type, 1/- ea. ; i - : el
Wire Wound 20 K. Spindle type, 2/ ; 20 K. and 50 K./Pre—sel:, of extra-active, non-corrosive Ersin

1/6 ea. Flux, is obtainable from all leading
Special Offer. T.V. lin. Coaxial Cable. 11d. vd. or 9/6 per ]|lradio shops. Ask for Cat. Ref
doz. yds.. or 9d. per yd. in 100-yd. cails. P. & P.. 1/6. C.16018, 18 S.W.G. 6040 High

Special Valve Offer. Kit of 4 midget valves 1.4 v., | each q e q

IS5, [RS. 174 and IS4, 30/- or 8/6 ea. separately. 807's 12/6 w%:; j.i‘r‘s(‘:""t - R[‘;j';’;;‘lé‘)y'
ea. or 4 for 45/.. h UL 81Z! arton contain: eet
Postage free on all orders over £1 except where specifically || of solder, costs 5/-,

stated. PLEASE PRINT YOUR NAME AND ADDRESS.

L |
H. YOUNG, G2AK ;Ersm Multicore Solder

.
Al callers : Mail Orders : In case of difficulty in obtaining supplies, please write 10+
t1¢ Date End, 102, Holloway Head, .
Birmingham (CEN. 1635) Birmingham | (MID. 3254) | MULTICORE SOLDEKS LTu. MULTICORE WORKS, MAYLANDS

IAVEN'UE, HEMEL HEMPSTEAD. HERTS. ® Boxmoor 3636

¥

\ . . .
wWwWw.americanradiohistorv.com
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WHITELEY ELECTRICAL R A

PRACTICAL WIRELESS

MODEL 1012 (10).
standing speaker of its kin
Magnet of 12,000 gauss.

MODEL S.12135 (127).

Magnet of 14,000 gauss.

{une, 1953

m these two umnits

FROM THE ,J@ﬁfﬂlﬂlll RANGE

These units are descrvedly popular they meet
a widespread demand for the highest quality at
reasonable cost. They can be heard, together with
the complete range of Speakers, at our London
showrooms (109 Kingsway) from 9 a.m. 10 noon
any Saturday, by appointment. Please write, or
telephone Holborn 3074.

Generally regarded as the most out-
d. Response : 55-11,000 c.p.s.
Handling capacity 10 watts u.d.o.

Price (tax paid) minus transformer £3.9.7

For large handling capacity with balariced
te exceptional. Response : SO - 11,000
Handling capacity |5 watts u.d.o.
) minus transformer £12.6.6

this unit is qui

Price (tax paid

LTD

DIO CO. MANSFIELD - NOTTS

Clreseestloreg

CELEBRATE
CORONATION YEAR
AND THEIR
215t ANNIVERSARY
OF GUALITY RADIO CHASSIS

WITH

AN
OUTSTANDING NEW MODEL

FC 38

A HIGH CLASS CHASSIS AT AN
ECONOMICAL PRICE
£23.13.0 including tax

ECORD REPRODUCTION

FOR REALISTIC RADIO & R

® NEW AND IMPROVED @ NEGATIVE FEED-BACK
Lli!éll&lG gsé\LETUNING 8 WATTS PUSH-PULL
& I
INDICATOR SURGOL
BASS AND TREBLE 8 VALVES INCLUDING

LIFTS TUNING INDICATOR

BRIEF SPECIFICATION

Superheterodyne with I.E. amplifier at 460 ke and AV.C. on
Mixer and LF. valves. A double diode triode valve for detector
and automatic volume control, its triode section providing the
first stage of audio amplification, The first section of a double
triode valve provides further L.F, amplification and tone control,
the second is arranged as a phase inverter feeding two beam
power tetrodes operating in push-puli. Ail the necessary smoothing
is incorporated in the chassis and no special field is required for
this purpose. The output transformer is also in the chassis and
any good quality P.M. loudspeaker with a speech-coil impedance
of 3 ohms may be used.

WAVERANGE

16-50 metres, 190-550 metres, 1000-2000 metres.
Mains, 200-250 volts, 40-60 cycles.

ARMSTRONG WIRELESS & TELEVISION €O. LTD,,

WARLTERS ROAD, HOLLOWAY, LONDOK, N.7.
Teleghone : NORth 321 3/4.

For A.C,

Improved

MINIATURE L.F.
TRANSFORMER

\
\
l

| IFT. i

We do not feel that we can make any further
improvements on this 1I.F. Transformer, as
we now offer you the highest possible quality
at the lowest retail price of 12/- per pair.
Our New Transformer has: Litz wound

coils, Silver Mica Condensers, Iron Core
adjustment and Four Solder Lugs.
For camplete details of this and other
| products send 9d. for general catalogue.
T DIODE
| _JFJ avooe AV/O5R 3
‘l RESPONSE CURVE OF
(] 1+  TYPICAL 1F STAGE
| 1] INCORPORATING IFT11
‘ [ =ama v = 20Ty
[ i gE R ]
T e SCHEMATIC
6 o DIAGRAM
s ot i
e u
aH | ! Y e 160 Spdn
AS SiRagamaransss @
1l I RERNAENARE " k3
l /8D 12
= 3
Yol 3 ieplazﬂ
| P e e CHASSIS
s v -6 -3 465 43 e Y PIERCING
1] ¢ % SERCING
DE TUNING —

DENCO (Clacton) LIMITED
357/9, Oid Road, Clacton-on-Sea, Essex

WWW.americanradiohistorv.com
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1Y PAVS YO g @Z?

W\DEST RaANng

e

Type 81 NN Type 71 B>

OFF - STRAIGHT EASY - GRIP HARDLE
PERFECT CONTROL + QUICKER HEAT-
UP o LOCALISED HEAT « LOW CUREENT
CONSUMPTION « MAINTAINS CORRECT
HEAT » MODELS FOR EVERY PURPOSE

Soldergun
trigger-feed

modara ass

_PRACTICAL  WIRELESS

UIT evgry nEED
AT FAR LESS C

The Wolf Type St

indispensable to all

@@
wrIry \vo

SOLDERING IRONS

os?

TYPE 22

i Type 32
<t

TYPE 51

o Type 42

For all who, for special reasons,
prefer the conventional straight-
type handle. Identical as regards
elements and bits to Wolf Solder-
guns, but with round har?l woo@en
handle with heat-deflecting skirt.

with  its
action is

embly.

J OBTAINABLE FROM ALL HIGH-CLASS STOCKISTS AND IRONMONGERS
WOLF ELECTRIC TOOLS LYD., PIONEER WORKS, HANGER LANE, LONOON, W.5. TEL. PERIVALE 5631-4

HOME CONSTRUCTED TELEVISORS
Y.

. TAYLOR"
JUNIOR
UNIVERSAL
* TESTMETER

Mode! 120A

- ial] . B d A compact pocket-size

Lomponent Specialists since Broadcasting started, instrument in moulded

can supply ali or any of ths components specified A S

for the case.  Sensitivity 1,000
“VIEWMASTER ” o.p.v. A.C./D.C. 19 ranges covering A.C./D.C,
“MAGNAVIEW " volts, milliamps, and resistanca. Meter over-
“TELEKING ” load protection. The ideal instrument in con-

and * Viewmaster ”’ Wide-angle Conversion. venient form for the radio and television

Also cabinets, valves, aerials, feader cable,
sleeving, solder, nuts and bolts, clips, etc.
Order with confidence c.0.d. or c.w.o. at curren:
prices, or send s.a.e. for Price List.

We also invite your inquiries for all other eleztronic
components.

H. L. SMITH & CO.,, LTD.
287/9 Edgware Road, London, W.2,

Tel. : Paddington 5891, Hours 9 till 6 (Thursday
| o'clock).
Near Edgware Road Stations, Metropolitan and Bakerloo.

wire

service enginear.

Price £9 IMMEDIATE DELIVERY

* Available on Hire Purchase. This instrument s
available through your usual suppliers. For full details of the
complete rangs of Taylor instruments please write for our
new l6é-page catalogus.,

TAYLOR ELECTRICAL INSTRUMENTS LTD,

Montrose Avenue, Slough, Bucks. Tele : Stouzh 21331,

- WwWww americanradiohistorv com
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15 guineas ;
carriage 4/6.

and 6X4.

only as each
ideal for test
25/6, post

RADIO TELEPHONES. Brand-new
made transceivers. Frequency 53-75
Vibrator supplied for operation from
Price per pair, £21, carriage 15/-.

and boxed, American
Mc/s, visual vange.
12-volt accumulator.

6 VALVE V.H.F. SUPERHET
RECEIVER. Ex-W.D. (R.1124),
but brand new condition. 30.5-
40 Mc/s, LF. 7 Mc/s. 6-channel

switching. Covers T.V. sound,
Fire, Amateurs, etc. Con-
vertible to mains (A.C. or

A.C./D.C.). Components include

30 ceramic trimmers, 30 small
condensers, 30 resistances, 6
valve-holders, cans and covers, 2 transformers, 3 coils, etc.
Qur price 7/6, post 2/9. Also supplied complete with
valves at 17/6.
C.W.0 . 621,
s DUKE & CO
0.0, 7 a9

RADIOGRAM CHASSIS AND CORONATION FREE GIFT. 8in. P.M.
Speaker offered free, or
of the following brand-new

wheel tuning,
TUNING CONDENSERS, Unused, store soiled, .0005 mfd.,

2/9 each, post éd., or special offer of 3 for 7/-.

O.P. TRANSFORMERS. Wilt match ali normal ;O.P. valves to 2:5 ohms
speech coil, 1/9, post 9d.
T.v. TUBES. 9%n, £3;

1/9.

LONDON, E.12. GRA. 6677

10in. P.M. Speaker specially reduced to 12/6 with either
Radiogram Chassis. Export Model, 6 wave bands, at
Home Market Model, long, medium and short bands, at £10/17/6,
Following details apply to both models. Negative feedback, fly-
I1in. x 7in. x 8lin., and valve line-up 6BE6, 6BA6, 6ATS, 6BW6

standard size,

10in. and T2in., €5+ and 15in., £6. Personal callers
wn working. Also some with slight faults at half price,
slight faults but britliant picture,

tube sho
purposes, 2%in. projection tubes,

LOUD HAILER. Very power-
ful P.A. system, working off
12 or 24 volts. Brand new. No
valves to break or damage
Independent of electricity
failures. Weatherproof. Con-
sists of microphone and com-
bined amplifier/speaker. Toral
weight 20lb. Our price, £8/17/6,
carriage 5/6.
ACCUMULATORS. Brand
new, 2 volt, 14 a/H, lead acid,
17in. x |in. x 6in. Bargain, 4/6,
post /-

MICRO SWITCHES. Llatest
American, midgets. 250 valt.
3 A, Ltino x Ain. x Hiing L1C8
INSULATING TAPE. New and wrapped,
rolls, tist price 3/6. Our price, A

ROMFORD ROAD,

lin, wide, 11b.

craMmpr FOR CATALOGUE,
AMEONEY BACK GUARANTELE.

GET THE
BEST

FROM
YOUR
RECORDS...

complete with 2 valves for use as
¢ modification, as Gram. Amph-
n. x 4]in. with instructions,

Battery Amplifiers,
Intercom. or, with sligh
fier. In metal case, 7in. x 4%
15/~ each.

‘VALVES BY RETURN:

oz4 6 | 6DES 86 | 6X1 88| s0L6ge10- | HL2 36
Thoet /6 | 6BAG 88 | GXst 38 75 12/6 | KT21 56
1LDs 66 | 6Csg 6~ | 1€ 78 | 78 76 | KT 96
152 &6 | 6cpe 116 | TD8 8- | T 6 | K 86
B g |68 0L g | 8T S | KB
e ¢ L)
159 8% |ece 6 |9pz 3| ATo126 | KTWe176
'ts s8¢  6d6 - 36 | I0F9 78 | 96 46 | N8 106
ITa 8% | 65 e | 12aT7106 | 1636 A POl B
62 Y0 | e 10 | 12BA6 86 | 1% 7S PEN4A 8-
28 26| 6 e | 12BES 86 | A5 B | PEN220A
2 U0 | ke 76 | 12ce 9| DI 26 5 2
o 39 | exies /g | 1205 B- | EIG 3~ QP21 76
o6 §e | oK7g 66 | 12k7 126 | EASO RK! 86
81 86 | BRi%i 106 | 125a7 86 | Sfor 5o BH 5-
SRég 12/6 | 6KBg 10/8 | 125C7 6/- EB9l  9/6 | SP4l 3~
sUdg  §/- | 6Loe 10/6 | 125G7 5/- | ECC32_ | %PSL 386
2y3® 10- | 697 106 | 12SHT 5/- 10/6 | VRILiC 36
3¥s 107 | eSa7 "ee | 12847 &- | EFS G- | VUNA
524 186 | esHr e- | 128K7 8. | EF30 /6 108
GABT 8° | esL7 116 | 138Q7 96 | BF0 5/ | VUIIL 3/6
ACT 10c | 6SN7 106 | 12Y4 /8 | EFbe 5/ VUINA_
GATS 96 | GSq7 7 | 1Dz 4 | EFS] 1008 36
6AL> 86 | e8¢ e | L6 g6 | ELIZ U6 vuisa 3'8
B 31 | eves 8- | BLe 10- | ELE 5. | v 656
8B8¢ o6 | Gus 86 | seda 5- | ELOL 86 w11 86

The Ham's Shop with the helping hand—G3DEL
NORMAN H. FIELD (Dept. B6), 68, Hurst.Street, B'ham. 5.

"HANNEY of BATH offers:

ASTEI. Constructor's Envelope. 6
<leeving. nuts and bolts. less valves, tube
and cabinet. GENUINE parts only. £31. OR in 7 easy stages :
17623 ; 2 429 ; (Wenvoe. 39 : 3. g5/1/8 . 4.9/10 © 5 £104- ¢
6 £759 : 7,67/8 Individual Parts {any item separately). WB100
(sound and vision chassis), 18 6 : WBI0L, 6/~ : WB102, 18/6 : WB103.

. WBI0O3A. 52/6 : i4. 15 6 : WB105. 47/2 ; WBI0G, 25,6 :
WB107. 32/6 . WB108.33:3 | WB109/1. 2 or 3(state tube type), 22 6.
WB110, 10/- ; WB112. 216 : WB Console conversion Kit. 35 - :
WB300 pre-amp_chassis, 17/6 : Westinghouse Rectitiers, 14AB6.
204 ;. 14D36. % . WXd and WXB. 3/9 each © 36EHT100. 28 5
S6FIIT50. 26/1 : 36EHTi5, 238 K3i100, 14/8 ; K350. 89 : K345
g 2. T.C.C.Condensers. £7.10 - (any condenser supplied separately).

STANDARD VIEWM
~omplete kit with wire.

Morganite vots. 5/- each : Morganite resistors. 35'8. Colvern nots.
906 : or CLRYL, 33 earh and CLR4089/22. 6:4. Belling Lee 1.707,
8/0. TFusesc, fd._each. Wearite Coilsets (with L9), T,don. 22- ¢

0.-S.. 30-. Pre-amp coils.
are also aveilakle tor

H Moss and K-
Special condensers
ewmaster.

Wwenvoe. 28/- : ham.,
4 - pair. any channel.
the WIDE ANGLE Vi
TELRK ING. Constructor’s Envelope, 6/-. Coilsets. 54/3 Chassis
Kits, 70’- : T.C.C. Ki1. £7.43 : R.M. 4 rectifier, 21/~ ; Allen Wide
‘Angle Components, LO.208. F0.305. 21 - ; DC.300. 42- |
FC.302. 35~ : GL. 10/- each ; BT.214, 15/~ ; SC.312,
209/6 . AT.310, 30/- : OP.117, @ - ;. Recistorsand Pots. are detailed
in our TK Supplement.

MAGNAVIEW. Constructor's Book from RRIMAR Valves.
Denco collsets. 41/2 ; Chassis Kit. 37/6 ; Erie resistor kit. 39:2 |
| DENCO Wide Angle Components (also suitable for TK). WA/DCAL,
| 43'- ; WA/FCAL 311~ : WA L.Cland WA/WCI, 7/6 each . WA/FBTI,
16'-. Condensers and pots_as per our Magnaview Supplement.
BLAC Mark 2 PM Iocus Rings (with Vernier Controh. R.17,
28/6 - R.20, 30/~ ; R.25. 32/6 : W.22, 52/6 . W.25, 57 6. Ion Traps.
1T2, ire, 1T8 and 1T9. 5/- each.

Now in preparation. A Constructor Envelope showing how to
huild the SOt NDMAKFPER. Not a cheap ready-built. Tape Desk
with an ampiifier, but a professional-type instrument that can be
assembled from precision»emxmeered parts without tools or pre-
vious experience, Designed by the designer of the Viewmaster.
Mr. W. I. Flack. Assoc. . BE.. the Soundmaster incorporates twin-
track. 3-speed ultra-silent drive i3 motors): specially screened
3-watt amplifier and magic eve level indicator. Also in prepara-
tion. Constructor Envetope for the new WIDE ANGLE VIEW-
AMASTER Tor 14in.. 16in. and 17in. tubes.

Send 6d. in stamps jor gur NEW LIST (ready mid-April). Details
of the above two designs will be sent Lo all applicants as soon

S e F. HANNEY

77, LOWER BRISTOL ROAD, BATH. Tel. 3811

www americanradiohistorv com
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u look for BIG RESULTS

WIRELESS

309

You'll be amazed at the v
the use of OSMOR "'Q"
customers are enchusiastic !

marvels in miniature °
a degree they never dreamed possible.
them—chey’re the outcome of scientific

m

ast simprovem

& Range Coils.

- if yo

A

COILPACKS.—A full range is available for
Superhet and T.R.F. Mains or Batcery. Size only
110, high x 3lin. wide x 2}in. Ideal for realiabiz
construction of new sets. also for conversion of the
21 RECEIVER TR.1196, TYPE 18, WAR-TIME
UTILITY and others. Aligned and tested, with
full circuits, etc. Fully descriptive leaflets avaitable.
We keep stocks of many radio components for use in published circuits,
including .
‘“ PRACTICAL WIRELESS
3-Speed Autogram : Modern |-Valver ; A.C. Band-pass 3 ; RII55
Converter ; Maodern High Power Amplifier-2 ; Attache Case Portable.
‘ WIRELESS WORLD

No Compromise T.R.F.-2 Tuner {Osmor coils QAll and QHFII
for M.W. and QA2 and QHFi2for L.W. are suitable, price 4/- each.)
Midget Mains Receiver (Osmor coils QAIl for M.W. and QAI2
for L.W. are suitable. Price 4/- each.)

I "MATCHED COMPONENTS !
Various types of OSMOR Dials, Chassis,
il.F.s, Speakers, Transformers, etc., to matchl
Lour coils and coilpacks are all listed. 3

Send 5d. (stamps) for
CIRCUITS and ful!

lists of coils, Coilpacks
and radio components

They tell us these *
are super-selective and sensitive

research plus the

highest technical ability. Note these plus ** points :
% Only lip, high. * Fitted tags for easy
* Packed in damp-proof connection.

containers. * Low loss Polystyrens=
% Variable iron dust coras. formers.

/7

ent that arises from
No wonder our
mighty
ro
nd we guarante:

4/-

EAagl

— et

N e
NN N e N

Dear Reader,

We can't mention all our products here, but
shall be glad to receive your enquiries. If it's top-
quality components and a speedy, courteous service
you are looking for—try Osmor. We really shall

da our best for you.

radio produacis ld

(Dept. P36), BRIDGE VIEW WORKS, BOROUGH HILL,
CROYDON, SURREY,

ILF. ALIGNER KIT 15/-

Provides a modulated signal. tunablc over the
465 kc's range of I.F. frequencies.

Robust construction in compuct welded steel 1
case, 4in. x 4in. x 3in.

Light, fully portable, operaies {rom single
U2’ 1.5 volt dry cell.

All

metal parts are ready drilled for eusy

Full instructions ond diagrams.
Cash with order or C.O.D.

RES/CAP BRIDGE KIT 31/6

5 Megohms—50,000 ohms
100,000 ohms—1,000 ohms
1,000 ohms—10 ohms

assembly.

Post and packing, I/-.

50 mfd.—.2 mfd.
I mfd.— 0t mfd.
.01 mfd.—.0005 mfd.

NO CALIBRATING
Six fully variable ranges separately scaled, direct reading.

Cash with order or C.O.D.
RADIO MAIL, * {gsicr sTaeer,

Stamp with all enquiries, please.

Post and packing, 1/§.

|pocket?

Telephone : Croydon 5148/9

A
i your

AR
RS

NN

Sl Ay 20 74}
2

FOR ONLY

25/6

Post Free

THE TELEVISION & RADIO

SERVICE ENGINEERS’ MASTER TRIMMER KIT
® ! End Trimmer @ 1 Side Trimmer @ | Yaxiey
Switch Contact Adjuster @ | Low Capacity Trimmer
@ | Screwdriver @ | Set of Feeler Gauges @ | Set
of Six Box Spanners from | to 8 B.A. @ | Set of Four
Spanners from 0 to 8 B.A,

In durable black crackie finish metal casa.

Export Enguiries

Irvited J. & S. NEWMAN LTD.

100 HAMPSTEAD RD., LONDON, N.W.1 Tel.. EUSton5176/7
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|
P, records ~ just turd the knod *

reproduction

" The G.P. 29-2 cartridge as fitted
to the G.P.30 pick-up Is available
gramophone and radio manufacturers.
g makers alreadyfit it invery large numbers.
Retail price in Gt. Britain 30/- plus P.T. 93

1
rened i

The G.P.30 crystal turmover pick-up is intended to provide

the largest pumber of record enthusiasts with the best possible fé‘
reproduction of standard and microgroove records when used
in conjunction with commercial equipment such as the normal
radio set. The output characteristics give balanced distortion-
free reproduction with minimum surface noise. And the use
of this pick-up ensured long record life ; the careful desizn
gives exceptional tracking capabilities at the low stylus

pressure of ten granunes.

630

turnover crystal pick-up

Price in Great Britain £2.,10.0
plus P.T, 16/1.

= always well ahead €%

COSMOCORD LIMITED  ENFIELD  MIDDLESEX

Acos crystal devices are protected by patents and parent applications in Grear Britain and other countries
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WIKELSSS S 1
S 110 21st YEAR
Editor v.3. caMM OF ISSUE

By THE EDITOR

The BBC and V.H.F

NDER present conditions, we are informed,
there is no possibility of south-east
England being provided with its own

regional  broadcasting  station, although  the
BBC has alternative plans, based on the use of
V.H.F. which will give improved reception if
Government approval is obtained.

A statement was issued on the authority
of the Head of the Engineering Information
Department in reply to a letter from the Chairman
of the Association of Bexhill Citizens, who
complainéd to the BBC about sound and tele-
vision reception in that district. The statement
says that the number of transmitting stations
which the BBC can operate has to be related
to the strictly limited number of wavelengths
made available by international agreement, and
this prohibits the setting up of more than the
present number of Regions. The BBC, of
course, is well aware of the fact that reception
on the South Coast is not satisfactory, but this
also applies to certain other parts of the country,
and the BBC has done everything in its power,
within the limits of wavelength limitations, to
remedy the matter. The statement goes on to
say that the point has been reached where no
major improvements are possible while broad-
casting is restricted to the present long and
medium wavebands.

The solution lies with V.H.F. on a nationwide

coverage. Plans for such a system were placed
before the Government as long ago as 1951
and they have been referred to the reconstituted
Television Advisory Committee. The BBC,
however, cannot put these plans into eflfect
until Government permission has been obtained.

THE BUDGET AND RADIO

LTHOUGH the tax concessions in the Budget

" were not as generous as had been expected,
they are none the less welcome, and an indication
that we have reached the peak of high taxation
and that prices will come down. The reduction
is from 662 per cent. on radio and TV receivers
to 50 per cent., which means that an all-wave
radio model, which costs £26 3s.. will now cost
£24 5s., and a combined mains-battery picnic
portable, selling originally at £19 19s., will now
cost £18 5s.

The reduction in battery prices means that

www americanradiohistory com -

a 17s. 1d. battery will now cost 1%s. 9d.: a
13s. 1d. battery will be [0s. 6d.: a 9s. 8d. battery
7s. 9d. and a 2s. 1d. battery Is. 6d.

In brief, the reduction of Purchase Tax means
about £10 saved in every £100 and pro rata.

NEW F.M. SYSTEM

R. E. H. ARMSTRONG. Professor of Elec-

trical Engineering at Columbia University,

and the original inventor of F.M. radio, recently

announced that he has improved his system to a

point where two or three different programmes

on a single channel can be transmitted simul-
taneously.

Under this system a set owner would tune his
F.M. set once, as at present, and receive the
first programme and by the operation of a simple
switch receive the other two. Present F.M. trans-
mitters’ can be modified at a reasonable cost to
take advantage of the new system. The avajl-
ability of two channels on which to transmit from
the same station will make possible * three
dimensional sound ™ on radio, or binaural
transmission. The heart of the system is known
as the Multiplex Radio Transmission, involving
the use of a single carrier wave to transmit more
than one signal. This system, of course,- has
been in use for many years in radio communiz
cation. “

THE RADIO COMPONENTS SHOW

"THE tenth Radio Components Show, organised

by the R.E.C.M.F. at the Grosvenor Hotel
during April graphically illustrated the importance
of the components industry. Although it was a
private exhibition of British valves, test gear and
components for the electronic and telecommuni-
cations industries, it was none the less visited by
many members of the public. Some of the
statistics, however, are illuminating. In 1939
over 90 per cent. of the products of the industry
were used in domestic radio and television
receivers, but in 1952 although many more
receivers were made., they absorbed only 40 per
cent. of the output. The value of the exports
of components in 1952 was £7,800,000, or nearly
a third of the value of the exports of the wholz
British radio industry. These figures are exclusive
of the value of valves which in {952 were exported
to the value of £3,600,000, F.J. C.
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Transfer of Station
EASTBOURNE’S bad radio re-
ception, which has been the
subject of many complaints from
its residents for years, may be
well on the way towards being
solved by the end of the year.
Mr. David Gammans, “Assistant
Postmaster - General, gave this
assurance  recently and  the
“ booster ’ station at Haslings
is to be transferred to Bexhill,
Sussex, and should be ready
before next winter.

Transmitter’s Success

MR. GEORGE M. ROSE, of
4 Mountain Lakes, New Jersey,
has worked three stations, one
over 25 miles away, on a transistor
transmitter with power supplied
by a small 22}%-volt hearing-aid
battery.

The transmitter is no larger than
a packet of cigarettes.

June,£53

—

e

he

B.L.R.E.

THE following meeting will be

held on Wednesday, May 6th :
Merseyside Section, 6.45 p.m., at
Electricity Service Centre, White-
chapel, Liverpool. Annual general
meeting followed by The De-
velopment of the Radio and
Electronics Industry in India,” by
G. D. Clifford.

This completes the programme
of institution meetings in the
British Isles for this session. The
first meetings of the 1953-4 session
will be held in September.

One Radio per House
AT the annual general meeting
of the Radio and Electronic
Component Manufacturers’
Federation, Mr. H. V. Slade, chair-
man, said that Britain had one
radio set per house whereas the
average home in the United States
had two and a half receivers.

Waterproof
Marine Radar

HE first com-
pletely water-
proof radar
display, for use on
, the open bridge
of a ship, was
recently  demon-
strated by Decca
Radar on the
Thames between
Blackfriars and

Greenwich.
The waterproof
display, exhibited
onthe Decca

training ship
Navigaior, meets
the Royal Navy

requirements and
operates either
as a ‘‘master”’
or “slave™ in
positions open to
heavy seas and
rain. The display,
type 4207, is
completely en-
closed in a
watertight case

The Decca waterproof radar display, i1ype 4207,
mounted on the deck of the ** Navigator” during
the recent demonstration on the Thames.

with panel
controls extending
through watertight
glands.

www. americanradiohistorv. com
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Broadcast Receiving Licences
THE following statement shows
the approximate number of
licences issued during thc year
ended February, 1953, Thegrand

total of sound and television
licences was 12,867,898,

Region Number
London Postal 1,748,112
Home Counties 1,478,727
Midland . 1,336,858
North Eastern 1,770,056
North Western 1,399,994
South Western 1,035,927
Welsh and Border 685,029
Total England and

Wales .. ... 9,454,703
Scotland . 1,125,645
Northern lrelan 214,570
Grand Total ... . 10,794918

Tests in Surrey
AT Kingswood Warren, a large
country house in Surrey, some
20 miles from London, 200 BBC
engineers and research men are
carrying out tests and experiments
in an effort to improve radio and
television reception. Their work
includes aerial study. using kite
balloons to which new transmitting
aerials are attached, eliminating the
expense of erecting giant masts.

Third Programme
DURING the week May 3lst
to June 6th, every programme
to be broadcast in the Third
Programme has been chosen to
reflect some aspect of the Corona-
tion. In the weeks before and
after the event, also, the Coronation
will provide the theme for many
programmes.

The broadcast of Her Majesty
the Queen, to be given simul-
taneously in all BBC internal
services at 9 p.m. on June 2nd,
will in the Third Programme be set
in concert of Handel’s music.

H.P. Abuses

IT is reported from the Midlands
that many dealers in radio

receivers and radiograms are find-

ing that customers buying sets on

the hire-purchase System are

defaulting in their payments.
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This  has resulted in many
dealers having to apply for court
orders to regain their property
from people who fall behind in
their payments.

The Ampere Medal

THE Ampere Medal presented

by the Société Francaise des
Electriciens of France has been
awarded this year to Monsieur H.
Andre.

This medal, of which one only
is presented annually, is awarded
in consideration of a life’s work
in some branch of the electrical
field.

Monsieur H. Andre is the in-
ventor of the modern form of
silver-zinc accumulator, the Com-
monwealth rights of which are
held by Venner Limited.

V.H.F. Radio Link
THE sound broadcast of the
boat race by the BBC from
the launch Enchantress was trans-
mitted via a high-quality radio link
provided by GME.550 Mobile
Frequency-modulated V.H.F. Com-
munications Equipment, developed
and  manufactured by Mullard
Ltd. This extremely compact
equipment has been specially de-
signed to give broadcast quality
transmissions, and is used in over
90 per cent. of all outside BBC
broadcasts involving radio links.
It is operated from 12-volt bat-
teries.
Wireless for Patients
NSTALLATION of new radio
equipment in Boundary Park
General  Hospital, Oldham, to
provide a wireless service for the
patients  will cost the Oldham
Hospital Management Committee
£2,200.

313
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The suggestion that television
should be installed was turncd
down, radio being considered of
greater  priority. Most of the
patients can now hear programmes
by earphone or pillowphone,

Licence Drive

AN intensive search for licence
dodgers was carried out in the

county of Northampton during

April, mainly in the county town

itself.

The detector van was used in the
drive which was the first since
October, 1950, when many listeners
were caught without licences but
none prosecuted. This time, accord-
ing to Mr. T. A. Benger, Head
Postmaster of Northampton, the
** pirates " will not find it so easy.
¢ Great Pianists **

EDWARD SACKVILLE WEST,

who has previously broad-
cast in the Third Programme
scries of talks with musical ilius-
trations on questions of interpre-
tation, is broadcasting a new series
of talks in May and June under the
title of ** Great Pianists.”

Radio Controlled Nlodels
THE International Radio Con-
trolled Models Socicty,
announces that its Annual Inter-
national Contests for Radio Con-
trolied Models, will be held at
Southend-on-Sea, on July 25th
and 2oth.
A contest for radio controlled

tress.
the launch.

wwww americanradiahistory com

model boats will be held on Satur-
day, July 25th and contests {or
radio controlled model aircraft
on Sunday, July 26th. The air-
craft sections of these contests,
comprising a contest for power-
driven aircraft and a contest for
gliders, are held in accordance with
the F.A.l. regulations for inter-
national contests.

Apparatus for Use in Schools
THE School Broadcasting Council

has issued a fourth list of
Broadcast Receiving Apparatus,
approved as suitable for use in
schools. Copies of the list (free)
and further information may be
obtained from the Secretary, School
Broadcusting  Council for the
United Kingdom, 55, Portland
Place, London, W.].

G.E.C. Sound Equipment
HE installation of a comiplete
public address equipment in a
5,000-ton liner in four days has
been achieved by the staff of the
Singapore Branch of the GEC.,
Ltd.

The work had to be carried out
during the brief periods for which
the SS. Jalagopal, 5,321 tons.
plying between Bombay, Madras,
Penang and Singapore, could dock
in the Crown Colony. Thus the
four days installation period was
not a continuous one, a point that
will be .fully appreciated by
engineers who have tackled similar
problems.

For the commentary on the Boat Race this rear,
two Muallard F AL, V.H.F. transmitters and a
receiver were” installed in the launch Fnchan-
(Lefty BBC engincers at the controls in

(Right) An engineer at the reception

point, the roof ol Harrods Depository situated
on the south bank of the Thames.
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f_T‘he Radio Components Show

A REVIEW OF SOME OF THE EXHIBITS AT THIS YEAR'S R.E.CMF. EXHIBITION

HIS year's exhibition was the largest which
has yet. been held, the numoer of exhibitors
being 120. The attendance, too, broke

previous records, 30,000 tickets being issued for
the three days on which it was opened.
The increasing use of electronic arrangements in

industry has resulted in the development of special

items, and in many changes in the design and appear-
ance of well-known devices. For instance, the
fixed condenser is a simple component which is
readily identified by every amateur, but in its many
new forms it would undoubtedly be unrecognised by

Six of these components are

many constructors.
. the opposite page, and
particular models bear some

illustrated at the foot of
although

these

The Mullard EF86 low-noise A.F. pentode with
B9A base.

resemblance to the popular condenser, the multiplicity
of leads would undoubtedly lead to some confusion
to anyone not acquainted with them. In the cir-
cular forms and other models the same remarks
apply. New techniques have been introduced in
the making of these components, and much higher
degrees of accuracy are now attained. Polystyrene is
being used as the dielectric and this may be made to
much more accurate thicknesses than paper, etc.,

and the exact sizes of required capacities may, there-
fore, be more easily calculated. A further advantage
is that the capacities will not vary so much under
wider temperature changes, and the overall size is
also reduced.

Miniaturisation

The resulting compactness of these components is
also reflected in the overall dimensions of other items
right up to the actual valves, a midget version of
which is seen below. This is approximately ‘of the
same pictorial proportions ‘as the smali B9A based
EF86 shown by its side, and as most constructors
know these are already much smaller than the
standard type of valve which has for so fong been in
general use. The latter illustration is, in fact,
slightly larger than full-size. Egen Electric showed
some miniature volume controls which, with the
small valves and condensers mentioned, are employed
in deaf-aids, the modern version of which is more
compact but gives greater amplification than models
seen last year. The introduction of Ferroxcube and
similar materials has also enabled transformers and
other items to be cut down irt size and in many cases
this has been accomplished with an increase in
efficiency, so that the general impression one gained
of the exhibits was that the back-room boys had
been very busy during the past 12 months.

1n addition to such items as wire, cables, mouldings,
valveholders, test equipment, etc., there were many
new products such as the magnetic materials pro-
duced from iron dust seen on the G.E.C. stand.
Although this material has been used for some time
in coils and other materials, it was not possible to
use it for the production of a permanerit magnet.
The powder was too coarse, and in the new magnets-
the particles of iron which are used are only 100 times
the diameter of an atom of iron, and one-thousandth
the diameter of the finest radio iron powder hitherto
manufactured.

To produce this fine powder presents many

difficulties, one of which is that when fine metallic
liable to
the air.

ignite on
This has

powders are loose they are
coming into contact with

This is the Mullard sub-miniature indirectly-heated
triode, type DCT0.
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been satisfactorily overcome, and some small sample
magnets were available showing that they weigh
about half as much as a conventional steel magnet
ol the equivalent power. The applications of such
material to such branches as airborne equipment
necd no emphasis.

Constructional Accessories

An interesting line which was attracting consider-
able attention during our visit was the new Multicore
Tape Solder which can be melted by the heat of a
match.  This is the standard resin-cored material
which has for
so long been
popular with
the set build-
er, but con-
structed  in
the form of
a thin tape.
It is intended
to be wrap-
ped round
the required
joint, and
thenifa light-
ed maich s
held under it
it will run
and make a
sound joint,
thus  remov-
ing the need
for an iron
which may be
desirable  in
Some types
of  delicate
equipment. {f
it is required to use the material for a large joint a
number of layers may be used and a candle or spirit
lamp used. This particular material is available on
a card for Is. To assist in the construction of minia-
ture receivers or small instruments Multicore were
also showing a solder in miniature form—a 3-core
solder in 34 s.w.g.

For the reproduction side of home-built receivers,
in addition to the popular W/B range of speakers,
ellipticat loudspeakers are now available, and these
enable overall cabinet size to be reduced as well as

A selection of Ticonal permanent
magnets.

DIIDE
FILTERS

N
VERTICAL
INTEGRATOR

PENTODE
PLATE CQUPLERS

AUDIQ) QUTPUT
CQUPLERS "

A group of the new T.C.C. capacitors,
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giving improved reproduction. Various claims are
made for this shape of speaker, and in many of the
models shown the magnets are of special material
and design to reduce the external field and thus
permit of (heir use in compact and television
receivers,

Recording

A large range of record and tape equipment was
on view, the Collare and Garrard ranges being very
extensive and including a number of already familiar
models.  The increasing popularity of Long Playing
Records has resulted in a wide range of pick-ups and
turntables, motors, etc., and some new complete
models were to be seen. Tape Equipment has aiso
increased in variety and efficiency, and some new
complete desks were on show. The popular Wearite
Tape-Deck was scen in scveral types—one of which
has dual-track facilites. This has a single syn-
chronous capstan motor, whilst others, such as the
Truvox, have 3-motor drives, We could only find
one instrument which had a playing-time irdicator,
but the fast rewind feature now appears 10 be a
standard in all models. A novel feature seen in the

*“ Caslode " —q homogeneons ceramic semi-conductor
as absorbers and attenuators Jor micro-wave
radiation.

Ferrograph instrument is a * voice-signal ™ switch
which sets the recorder in operation only when a
signal is present in the recording head. Thus,
should the recorder be used with some signal which
is intermittent (for instance, recording a telephone
conversation or radio signal) it will avoid con-
siderable waste of tape and time by stopping when
the signal ceases.

Among the many small items the Belling Lee
stand was probably (he most comprehensive. Fuses,
fuse-holders, interference suppressing  devices, ter-
minals, aerial equipment and u mudtiplicity of plugs
and sockets were shown, many already well tried and
tested over the years, but a few newer models to
cope with new practices. For the manufacturers,
Simmonds Aerocessories had a wide range of fixing
devices on view, all intended to simplify the con-
struction of receivers by avoiding the use of nuls and
bolts. A few of these items are available to the
home-constructor, but it is to be hoped that many
more will be available in the near future.

wWWww americanradiohistorv com
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AN ACCESSORY FOR THE QUALITY ENTHUSIAST

By Robert D. Paterson

PIO audio amplifier containing one push-putl
stage or more Wwill give ol its best unless

each stage is balanced, that is, uniess cach
valve of the pair passes substantially the same current
as its push-pull counterpart. This cannot be ensured
simply by using the same type of valve and the same
nominal values of components on cach side of the
stage. Variations in valve characteristics and com-
ponent values even within manufacturers’ tolerances
may well add up to a state of distinct unbalance.
Nor, even supposing a stage is balanced when the
amplifier is built, can it be depended on to maintain
itself in that condition indefinitcly. Changes in
valve characteristics, etc., due to ageing may Causc
unbalance in a relatively short time. Means must be
provided to restore balance by altering the grid
bias or the load resistors. In the typical push-pull
amplifier shown in simplified form in Fig. 1 this could
be done by substituting the networks shown in
dotted lines for the resistances Ri. R2, R3 and R4.
But however the balancing is accomplished some form
of metering must be incorporated to check the state
of balance from time to time. The most obvious
method, that of inserting a meter of appropriate
range in cach anode circuit, is unlikely to appeal to
the constructor as it woutd permanently tie up in the
amplifier four valuable meters. It would be possible
to use one¢ mcter only switching it into the correct
positions in turn but this method also has its draw-
backs. For one thing, the same meter would not suit
equally well the output stage with, say, 50 mA
per valve and the preceding stage with perhaps only
five. Also, unless the mcter was of low resistance, 1ts
withdrawal from the circuit might readily upsct
the balance obtained with it in circuit. Lastly, the
switching required would be complicated and likely
1o introduce feedback in the wrong sensc and therefore
instability.
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Fig. 1 (a).—Neiworks 10 he substitured for R1-R4
are shown in broken lines.

- get them in and out of -circuit.

.also act as anode Stoppers.

It is possible, however, to avoid these troubles by
employing an ex-R.A.F. unit currently obtainable
from surplus stores. Each unit contains two micro-
ammeter movements, identical but independent, and
so capable of being applied simuitaneously to the
two anode circuits of a push-pull stage. Each move-
ment requires 120nA for full-scale deflection and the
pointers cross for most of their travel. Between the
crossed pointers is a vertical line whose top is crossed
by the pointers at 100¢A while the bottom of the
line represents approximately 20p¢A and its mid-
point 60pA. The movements are well damped and
are not appreciably affected by surges of current
although responding clearly to enduring changes.
This - balance meter > can be made to show
simultaneously :

1..The current taken by cach valve of the pair;

2. Whether these currents are, as they should be,
equal
and enables immediate equalisation of the currents
10 be effected if either has drifted from the point of
balance. The meters are not used to measure current
directly as that would involve complex switching to
They are used to
measure the voltage across and, therefore, indirectly,
the current through -identical test resistors inserted
in the anode circuits of each stage. These resistors
The -resistance of the
meters when used as -voltmeters is sO high as to have

3

o
%

=

R/ Ik~

Fig. 3.—Test voliages are developed  across
R1-R4, whose values are calculated as described in
the texi.
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negligible effect upon the current passed and, of
course, none upon the balance.

Suppose that the unit is to be applied to the
amplifier of Fig. [, consisting of two PX4's in push-
pull. preceded by push-pull drivers and that the
currents passed are, respectively, 50 mA and 5 mA
per valve. The circuit is to be arranged so that when
the valves are passing their correct current the

“pointers of the meter unit will cross at a point on the
vertical line on the dial chosen so that the meters
can register excess current as well as deficiency.
Assume, oo, that the meters are to be converted to
voltmeters by making up their internal resistance
to 20 K with series resistors. [t follows that the
voltage required to be developed across the test
resistors to register, say, 60uA on the melers will be

EZLR=60x2x10}/10°=1.2 vobs.

Since each output valve should pass 50 mA the
resistance which will develop 1.2 volts when 50 mA
arc passing is :

R=E/I=1.2Xx1000/50=24 ohms.

Similarly, each driver stage will require an inserted
resistor of 240 ohms. See the adjoining table for
values corresponding to other total meter resistances.

Since 24 and 240 ohm resistors are not standard
an alternative approach is to choose standard
resistors of thewsame order and find out if the zero
they produce on the meter lies on the vertical line.

For instance, what will be the result if we choose
resistors of 47 ohms and 470 ohms ? Five milliamps
passing through 470 ohms and 50 mA passing through
47 ohms will develop the same voltage :

E=1.R=50:<47/1000=2.35 volts
and this voltage applied to a voltmeter with a total
resistance of 25 K 2 will produce a current :

I=E/R=235 x 1,000 x 1000/25000=94 uA
which is a suitable point within the range of a 120A
meter and not off the vertical line.

The Practical Side
Before anything else is done the meter should be
up tha

checked and, if desired, calibrated. Sel
circuit, shown in Fig. 2A, wiring the
two movements in parallel so that
the pointers move in opposite direc-
tions when current passes. RI may
be composed of two resistors, 10K
and 6.8K in series. Its purpose is to
limit the current passing to a
maximum of 120/A even when the
variable resistor is at its minimum.
The maximum value of the variable
resistor will reduce the current to
less than20/¢A. If a battery of higher
voltage is used a correspondingly
higher value of series resistor will be
required.

~
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pointers as they move always lies over the vertical
line. This it should do unless the meter is faulty.

Choosing the Series and Test Resistors

The circuit shown in Fig. 2B is used to choose Iwo
identical resistors for the meters.  Pairs of resistors
of the same nominal value are inserted at r, and
ri. until two are found such that the pointers inter-
sect on the vertical line.  Alternatively, two variable
resistors can be similarly trecated or one variable
matched to a fixed resistor preferably of the pre-
cision type and of 20K {2. In the same circuit and
in the same manner can be selected the pairs of
identical resistors across which the voltages to be
measured are to be developed. Although the
resistors should be of the order stated in the table
it is much more important that each pair should be
exactly equal than that they should be of preciscly
the value indicated. Unless it is proposed to cali-
brate the meter in mA for which purpose the test
resistors will be required, as described under ** Cali-
bration  these can now be inserted in the amplifier,
the pair of higher value in the driver stage and the
other pair in the anode circuits of the putput valves.
Since they are also intended to act as anode stoppers
they should be wired in as closely as possible to the
anode pins of the valveholders. The switching
involved is shown in Fig. 3, the amended version of
Fig. 1. A 4-pole, 2-way switch is required. If the
constructor expects to have other uses for the meter
unit a 3-way switch should be used and the extra
contacts brought out to four terminals so that either
or both parts of the unit can be used independently.

Calibration

If the test resistors and the total meter resistances
are of precisely the values calculated both pointers
will lie over the chosen point of reference when the
valves are passing 50 mA and 5 mA respectively.
The vertical line then can be readily calibrated in the
circuit .of Fig. 2C, using a microammeter of 100 or
2004 A as the standard. Remove the case from the

@
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One movement only of ths twn
maler wilh ,ts s@ries resistos

Carry out the following checks :— /u\ CRRARGS

a. Check that when no current N ] .
Is passing the pointers lie over the
two sloping lines on the dial which L-’V/\N\/‘r—l PO%Wgr)
make convenient reference points. 16-8K.n 100Kxn t‘:f‘/”;tl’,’;:i'r 200 for S
If necessary use the mechanical zero Stondora 100maf <
adjustments to set the pointers over microommet ar pongorg oxn
the lines. 2v I (’JA}_{-‘ £ R eke ]

b. Sct the variable resistor to @ — @
its maximum and close the switch. @

Adjust the resistance slowly and
check that the intersection of the

! o~ www americanradiohistorvy com

Fig. 2.—Circuits used in checking meters and test resistors.
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meter taking every precaution to prevent dirt from
entering the delicate movements. Adjust the vari-
able 100K {2 resistor until the standard microammeter
reads 60tA, put a mark on the vertica! linc where
the pointer (only one movement nced be used)
crosses it and label that point 5 mA on one side and
50 mA on the other. M desired, micro-amp. readings
can also be inserted. Similarly I, 2,18, =i 9 mA
are represented by 12, o <o) N 108:A on the
standard meter. Jf, as is more likely, the matched
pairs of resistors depart from the theoretical values,
the milliamp. scales can be independently calibrated
in the circuit of Fig. 2D. This must be done, as
stated above, before the test resistors arc incorpor-
TABLE OF RESISTORS

Total
| Resist-
Microam- [ance of | Volts to
meter Meter | give halt’ | Resistance in ohms to give
and t.s.d. required voltage when passing @
r.s.d. 1 Series |
| Resistor S mA 50 mA
120 20 K2 1.2 240 24
10 K2 0.6 120 12
500 20 K¢2 5.0 1,000 100
10 K2 235 500 30
t mA 10 K% 10.0 2,000 200

= Note that il a meier of | mA or more is used the test
resistors required rise in value so that the effect of the parallel
resistance inserted by the meter ceases to be negligible. A
low value of series resisior should therefore be used. Unit
used was Visual Indicator Ret. 100/2

ated in the amplifier and milliammeters of suitable
range must be used, 0-10 mA with_the 240 ohm
resistors and 0-100 mA with the 24 ohm. The
calibration is simple. The variable resistor is
adjusted until the milliammeter recads 1 mA, 2 mA,
¢tc., in succession and the corresponding points on
the microammeter suitably marked.

Using other Movements

As some {win 300uA meiers are available (and
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there may be some of other values) the following
notes shouid cnable anyone to make the calculations
necessary to use them.

Take as the point of reference a reading about
half to two thirds the full scale deflection, expressed
in amperes.

Let the total resistance of cach meter plus the
series resistor required to convert it into a vollmeter

rl“-

Then the voltage required to produce whatever
proportion of 1.s.d. (full scalc deflection) is decided
upon is i—

e —={s.d. in amperes X proportion decided upon
X Tm.
and the vesistor which will develop ¢ volis when
a valve is passing ©* m ” milhamps. is 1—

,000
m

Another usable unit contains one 5000A move-
ment and one of 120/¢A shunted to 2 mA fs.d. with
pointers on {wo separate arbitrary scales, one vertical,
the other horizontal. Each can be set to a central
point as a zero. The 1201A movement can be nsed
with or without the shunt but sec the footnote to the
(able of rcsistors.

r ohms

A Final Refinement

Once each stage has heen balanced an overall
check upon balance can be madc by inserting a pair
of . high-resistance headphones either between the
mid-point of the primary of the output transformer
and the carth line with a reliable condenser in serics
to block d.c. or across a 100K resistor—with a
suitable shorting bar, as suggested recently in PRAC-
TiICAL WIRELESs—in the portion of the H.T. lead
common to both output valves. Both methods are
shown in Fig. 3 though of course, only one neced be
adopted. Final adjustments should thcn be made
10 R5 and R6 for minimum signal in the headphones.

Death o—f a Pioneer

IT is with regret that we announce the death at

Brentford (Middx.) Hospital recently of Mr.
Andrew Gray, one of the earliest of the wireless
pioneers and a personal friend and assistant of the
late Marchese Guglielmo Marconi.

He was 80, and since his retirement 21 years ago
had lived in West London, first in Acton and later
at Brentford.

Mr. Gray was born at Glasgow and was a graduate
of Glasgow University. He subsequently took a
diploma in electrical engineering at the Glasgow and
West of Scotland Technical College, later to become
assistant to the late Professor Andrew Jamieson.

In 1895 he joined the stafl of the West India and
Panama Telegraph Co., Ltd., first as assistant clec-
trician, then as chief electrician and later as telegraph
engineer. He was responsible for the cefficiency of
7,000 miles of cable.

It was in 1899—two years after the formation of
Marconi's—that Mr. Gray first joined it and started
immediately as personal assistant o Marconi ; he was
particularly active in tests between the Isle of Wight
and the mainland in the tuning of wireless circuits
whereby multiplex and duplex working were made
possible.

At the turn of the century Mr. Gray introduced

the Marconi system of wireless inter-communication
in the Hawaitan group of islands, organising and
training local operators. It was from this system that
the first regulations regarding marine wireless opera-
lion were eventually born.

The Marine company took over their own telegraph
operating in 1906, but until 1919 Mr. Gray continued
to supervise the testing and installation of wircless on
ships. At the same time, as Chief of Staff, Mr. Gray
was also responsible for design, testing, installation
and working of all the Wireless company’s stations
and also development of patents for the parent and
associated companies.

Mr. Gray was appointed chief engineer to the
Company in 1910, joint general manager in 1923, and
technical general manager in 1928.

On his retirement in 1932, Marconi said of him at
a ceremony @ ** Ever since he joined me Mr. Gray
has contributed to, and kept pace with, the vast
expansion of wireless communications throughout the
world. He has assisted me not only in my experi-
ments for the development of radio communication,
but also in obtaining and tracing valuable data and
publications necessary for the carrying out of my
work.

“In him [ can truly say [ have always had a most
able and trusted collaborator, and a most loyal and
trusted friend.”
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HE need for a high quality feeder unit of a
I rel@mble nature, that is capable of reproducing
the full range that the BBC broadcast, has
been felt in the amateur constructor field for a long
time. In this unit the number of valves has been
kept to a minimum and the power unit can be modi-
tied to a wvery large extent to use the components
that the constructor has on hand. The two main
valves are those of the jatest design and combine
both reliability and sensitivity whilst the improved
heater construction reduces the hum modulation
introduced by the valves themselves. The case and
chassis used is the Kendall and Mousley type ** 9,”
as it is a smaller version of the case used for the
single-ended hi-fi, and matches it perfectly. Thus
with an amplifier and a feeder unit the versatility
of the unit is more than doubled. As a tribuic {0
the design and the musical reproduction of the units
the original of the feeder unit and the .
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UNIT

A High Quality Radio Unit for the
Single-ended Hi-fi Amplifier

one that has to be well smoothed, but the output
current does not have to be high. _ There are
many suitable smoothing chokes on “the market
and the inductance must be as high as possible. As
the current is only quite low a good choke can be made
by the use of an output transformer with the secondary
wires cut off. The smoothing condensers chosen arc the
twin unit 32-32 made by Hunts, It is the type K41 ;
the ripple permissible with this condenser is excep-
tionally high, and consequently it is of very low
resistance. It is not generally realised that the
clectrolytic condenser has an amount of resistance
as well as capacitance, and on the high ripple types
this is very much lower. These condensers are
made by all the leading condenser manufacturers,
such as Dubilier, Hunts and T.C.C. Can-type
condensers are far more reliable than the carton
lypes as the metal is far less likely to get damaged
and the electrolyte drv up. The ripple must be kept
at an absolute minimum or, if the unit is used with
an amplifier with a bass lift, the hum level will
prevent the use of bass restoration.  Also it is most
distracting to an audience il there is an amount of
background noise.

It is not advised that resistance capacity smoothing
be used, as the resistance required to give the same
amount of smoothing as the choke will give & drop
so large that the amplification of the feeder unit
will be greatly reduced. One other point in the
reduction of hum is the wiring of the heaters on the

hi-fi amplifier are now being used by
an cducation authority for the instruc-
tion ol pupils in music. This choice
was made against several manufac-
turers, on the ground that the fidelity
of the reproduction was the best.

It was decided that it was not nec-
essary 10 have continuous tuning on
the feeder unit as only two or at the
most three stations are used by the
connaisseur. The station seleétion s
carricd out by means of a three-
positian four-pole wafer switch, a
separate pair of coils being used for
each station. On the original model
develeped in our laboratory only two
stationss were used with the position
in the centre of the switch being used
for an ** OFF,” so that the unit could
be cut put without touching the control
sctting of the main amplifier. The four

)
L

30k S

tags, instcad of being connected to the
coils, are joined together and joined
to chassis.

The smooihing unit of the feeder s

Fig. 1. —Theoretical  circuit of the fecder unit.
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It seems easier to carth at each valve as it is

This method has the disad-
vantage that there is hum radiated from the single
wire, whereas if closely twisted twin wire is used
the two equal and opposite hum fields due to the
currents in the two wires will be zero as they cancel
out. It is best to make the carth as close to the
frequency changer valve as possible so that instability
due to feedback via the heater wiring is eliminated.

valves.
simple and saves wire.

The Circuit

The circuit is a conventional frequency changer
using the Mullard ECH42, with a switched coil
unit_constructed out of Wearite type ‘P coils.
These coils are not one of the modern midget types
and are about lin. in diameter, consequently they
naturally have a high Q" but require a trimmer
1o be mounted across two of the tags. This the
writer prefers to the use of slug tuning, but is a
matter of opinion. Other makes of coils can be
used if preferred by the constructors. The IF
valve is a diode-pentode of the EAF42 type, another
modern type made by Mullard Lid. It combines
the action of a diode for the detector and ANV.C.
and the action of a variablemu H.F. pentode.
The A.V.C. is used for both this valve and the
frequency changer. Therc is no bias on either valve
as it is developed by the A.V.C. line. This has the
effect of improving the action of the AN.C. as the
non-use of a bias resistor ensures that the full use of the
A.V.C. voltage is made. If a bias resistor was
used it would mean that as the current through the
valve was reduced the bias voltage would also
be reduced, so that the full effect of the A.V.C. voltage
would not be obtained.

The IF coils used were made by Lee Products,
Ltd., but sevcral types were experimented  with,
and it was found that whilst the gain varied with
ditferent makes, this was counteracted by the A.V.C.
so that only very little dillerence was made., Those
made by the Amateur Division of the EM.L
are very good, as are those made by Wearite.

A view of the underside of the chassis.
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The other valve, the rectifier, is not in the least
critical ; it can be almost any type. As a Forest's
pre-amp. transformer was available this was used ;
it gives an output of 30 ma at 250 volis and 6.3 at
2 amps. Almost any type of pre-amp. transformer
can be used, providing that it will give sufficient
LT. for the valves. If it does not give sufficient a

5000*'“ o)

o
i

gl

.“h—\

Fig. 2.—Wiring to the wavechange switch.

metal rectifier can be used. The range of 6.3 valves
is very large and includes such types as 6X5GT,
EZ35, EZ40 and the EZ41.

Construction

To start the actual construction of the unit, obtam
a suitable chassis. The one for the type " 9" instru-
ment case made by Kendall and Mousley of Tipton
was used in the prototype. This is 7in. square and
2tin. deep, and the suggested layout is given in
Fig. 3. The actual drillings will depend on the type
of transformer used, the size of the choke (this is
mounted under the chassis), and the types of IF
transformer used. It is just as well to lay out the
components on the chassis and mark out the drilling
trom the position of the components. This way is
very good for thc constructor as errors due to
measurements are very greatly reduced. The valve
holes can best be made with the aid of a Q-Max or
Osmor cutter as this tool makes a hole that is just
as neat as one cut out by a press. Having marked
out and made the holes, make provision for the tag
strips. The latter are used for the mounting of
resistors and condensers that cannot be made off to
valve tags. Next mount all the components in their
places. Don’t forget that the coils should be about
lin. from the sides of the chassis and the switch and
then at least tin. should be allowed between coils,
with 2in. between aerial and oscillator coils. The
trimmers can be mounted direct on the top of the coil
tags—that is, on the long tags on the * P ™ coils.
After the heaters have been wired il is recommended
that the coil unit he wired as is shown in Fig. 4.
Looking at the coil from the top and starting at the
long tag with the red mark and calling this I, and
proceeding in a clockwise direction, the tags will be
numbered one, two, three and four.

Tags number (wo and three on all the coils are
joined together and earthed. Tags one and four are
taken to the appropriate tags of  the wavechange
switch, as is shown in Fig. 2. The fixed condensers
shown have to be calculated, and depend on the
station required. The variable condensers shown are
small 40 pF trimmers mounted direct on the tags
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of the coils. After the coils have been wired the
remaining wiring can be done.

Full use should be made of suitable tag strips.
There are many of these on the market and those
made by Ediswan-Clix were used in the original. It
is essential that a separate earth be used for each stage,
especially the smoothing. If there is only one common
earth the very slight resistance of the earth can be
sufficient to introduce all kinds of noise and instability

Lmmmmm e e

\
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Fig. 3.-—Suggested lavout.

faults that are very hard to trace. This is not the case
in all cases, but as the tags oxidisc with time the
resistance rises and it is then, after the unit has bcen
working satisfactorily for some time that the trouble
starts.

Having completed the wiring and then gone over it
and checked it very carefully, switch on. Leave for a
few minutes to warm up, then with the aid of a signal
generator set the alignment of the unit. This cannot,
in the writer's opinion, be done satisfactorily without
the use of this instrument. There have in the past
been several inexpensive circuits in the pages of
PRACTICAL WIRELESS.  Again. a qualified radio
engineer will do the alignment for a matter of shillings.
The word qualified is emphuasised here, as there are
many so-called engineers who do not know the correct
way of using the instrument. For the benefit of the
readers we will go through the process.

Lining Up

First connect the signal generator to the grid of
the first valve by means of the direct outlet. This
renders the A.V.C. inoperative on the first valve. Set
the generator to 465 Kc/s and adjust the trimmer
on the last section of the second IF coil for a
maximum volume. A suitable indicator can be 2 pair
of high impedance “phones plugged into the output
Jack. Then adjust the other trimmer for maximum-
volume ; repeat this on these two trimmers several
times, with the output from the generator only just
high enough to be audible : this ensures that there
is a minimum A.V.C. voltage to mask the peaking.

Reset the generator to say 460 Kc/s and peak
the second trimmer of the first IF coil (the circuit
in the grid of the IF amplifier valve) then reset
the generator to, say, 470 Kc/s, and do the same to the
first section of the coil. Repeat several tines on
both sections until no further adjustments have to
be made. The writer prefers to set his IFs to plus
and minus 10 Kc/s, that is give a 20 Kc¢/s bandwidth,
If the setting of the width is too great there will be an
amount of ** monkey chatier ™ from other trans-
mitters on adjacent wavebands. This setting the
IEs for bandwidth has a very great effect on the tone
of the receiver, as if all peaks are put in line as it were,

22

Fig. 4.—Detaily of — REO™
the coil connections. + CH 3

all on 465 Kc/s the top notes are cut and the bass
accentuated. There is, however. nothing to stop the
fidelity enthusiast lining the unit up to suit his con-
ception of fidelity.

At a demonstration of the correct method of
alignment given at an exhibition in [952 there were
several people present who could not hear any
difference in, in line, plus and minus S Ke/s and
plus and minus 10 Ke/s.  Further demonstrations
with a test tone record (Decca EXPS5S) showed that
they were incapable of hearing above 3 Kc/s!
This latter case is exceptional.

The setting of the bandwidth of the IF has been
done now for many years. The first firm to do it as
far as the writer has been able to find out is E.M.I.
who have been doing it for about 20 years. There
arc on the market several receivers that have a variable
IF bandwidth that can be set by the use of a switch,
and the tone comtrolling of the set is done to a very
large extent by the use of this switch.

(Concluded on page 362)

Three-quarter rear view of the unit.

www americanradiohistorv com


www.americanradiohistory.com

322 _PRACTICAL WIRELESS

- Junfa, 1953 ~

METERS 2

(Contined from page 278, May issue)

of resistance, there are many ways of measuy-

ing this, and by far the most convenient is
the ohm-meter. This instrument consists essentially
of a standard resistance,, a current meter and a
battery. The simplest Circuit is shown in Fig. 4,
In this, for the scale to be -
calibrated it is essential that
the battery voltage is not
altered. Alternatively, aset :
of calibration charts can be }
made for different battery :
voltages. This system s
used by the Post Office
Engineering Dept. for making simple measurements
on lines. An improved circuit is shown in Fig. 5 and
this can be simply constructed using an ex-W.D. 0-1
milliammeter.  The resistors should be of as high
quality as possible, and for rough checking 10 per cent.
tolerance will do, but remember that the accuracy will
always be lower than the resistors used as standards.
In choosing resistors it must be remembered that the
meter has resistance ! A simple point which is often
forgoticn. 1f the meter is, say, 100 ohms, then the
1,500 ohm resistor will have to be reduced to 1,400.
with the high range the resistance of the meter can
be ignored as it will only make 1 part in 150 ditfer-
ence. The firm of Dubilier will supply resistors of
very close tolerance, even 10 a tolerance of 0.1 per
cent., but they are expensive in such a close tolerance
range. The writer normally uses their 1 per cent.
range for this type of job. Erie, Lid., also produce
high tolerance resistors, but only to an accuracy of
2 per cent.

NEXT to the measurement of voltage comes that

e

Calibration

The calibration can be done cither by calculation
or by comparison. The latter is perhaps the most
accurate, and it is here that keeping a set of close
tolerance resistors in the laboratory comes to its
own. The writer has a set of Dubilier tn the 1 per cent.
range consisting of one each 100, 1,000, 10,000,
100,000 and 1,000,000 ohms. These are kept carcfully,
care being taken to see that they do not get damp,
and that they are not overloaded in use. The calcula-
tion calibration can be carried out from the formula R
equals Rm (V1/V2—1). With this formula it Jjs taken
that VI is the battery voltage and V2 the voliage
reading with the unknown resistance in - circuit ;
Rm is the resistance of the meter including the series
resistor. With this formula it is as well to make a
set of charts covering several voltage readings, 1.e.,
full battery voltage to, say, 20 per cent. lower. if

* | 7
R

Ry
 : 2
—0
Fig. 5—An improved
cireuit.

b

Fig. 4.—Busis of the
ohm-meter.

: Specially writien for the Beginner, this and
the previous article deal with the use of
various tvpes of moving-coil meter. This month
we deal with the Olun-meter, its use, construction
: and calibration.

the meter is calibrated in, say, 0-1 mA, divided into
10 micro ampere divisions, a full-scale deflection can
be called 100.

Example . 1f Rm equals 1,500, Vi 100 and V2
equals 10, then by the formula R is equal to 1,500
(100/10 —1)=1,500 - (10— 1) 13,500. Again, at the
other end of the scale,
where V1 is 100 and V2 is
95, then R eyuals 1,500
(100/95 - 1) 1,500 (1 1/19

1) 1,500/19 - 70.89
ohms. These calculations
are easy, but as was men-
tioned earlicr, the resulting
measurements are always to a lower tolerance than
the standard resistor. In thesc two calculations the
writer has carried the calculations (0o far, with the
result that the calibration appears 10 be to a very high
order. T the resistors used were 5 per cent., then an
accuracy to [0 per cent. can be expected so that
example one would be between 12.000 and 15,000
ohms, whilst the second would be between 63 and 77
ohms ; but these calculated resistances could be used.

A much improved circuit is given in Fig. 6, but
like most improved circuits it has added disadvantages
of increased cost and reduced accuracy, but once
calibrated the meter can be adjusted (o allow for
variations in battery voltage. This is done by altering
the value of the shunt current. The values of R,
R2 and the meter should all be the same resistance or
nearly so, i.e., if the meter is 100 ohms, then all three
should be 100 ohms. This system introduces errors
on the low-resistance ranges. If the test voltage is
1.5 volts, the current could be adjusted so that only
1/3 passes through the meter, but when the battery
voliage falls to 1 volt then 2/3 of the current passes
through the meter. A series resistor of 425 ohms will
be required, and this will make the total resistance of
the meter 500 ohms when the variable resistor is set
10 the mid-position, but when this resistor is set at
either end there will be a total resistance of only 490
ohms. This amounts to an error of 2 per cent. over
the error of the tolerance of the resistors used. As
the average radio enthusiast only works to ian accuracy
of 10 per cent, this circuit is very useful. The accuracy
of the higher ranges is greater.
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ELECTRICAL

TESTENG
INSTRUMINTS

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

1
. D.C. Voltage A.C. Voltage The UNIVERSAL AVOMINOR
0—75 millivoits 0—5  volts (as iltustrated) is a high!v accurate maving-coil instrument,
0—5  volts 0—25 conveniently compact, for measuring A.C, and D.C. voliage,
0—25 m 0—100 D.C. current. and also resistance ; 22 runges of readings on a
g—l00 0—250 3-inch scale.  Total resistance 200,000 ohms,
0250 0500 Y Size : dYim, x 3iins, ¢ Wqiny. Complete with leads. inter-
0—s0¢ Newr weight © 18 ozv. changeable prods and croco-
Resistance . dile clips. and instruction
D.C. Current 0—20,000 ohms Pricc : €10 : 10 : 0 book.
0—2.5 milliamps 0—100,000 o
0—5 " 0—500,000 ,,
025 o 0—2 megohms The D.C. AVOMINOR
00 0—s5 .
g:;OO ': ¢G—10 is a 2¢-inch moving coil meter providing 14 ranges of readings

GUARANTEE: The registered

Trade Mark “ Avo’ is in itself a

of D.C. voliage. current and resistance up to 600 volts, 120
mitliamps. and 3 megohms respectively. Total resistance
100,000 ohms.

Sice o dkins. x 3ins. x Viins. Complete as above

guarantee of high accuracy and superi- New weight © 12 ozs. Price : :5:
‘ ority of design and. craftsmanship.
Every new AvoMinor is guaranteed by Sole Proprietors and Manufacturers :—
the Manufacturers againse the remote AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
possibility ef defective materials or Winder House, Douglas Street, London, S.W.I. "Phone : VICtoria 3404-9
workmanship,
| ELECTROLYTIC
These abbreviated rangas of two pop-
ular types are representarive of the wida
variety of T.C.C. Condensers available,
‘LECTROPACK' ETCHED FOIL ELECTROLYTICS
Cap. 1F. Peak Wkgz. “ Length Dua. Type No. |
8-32 275 " 20, I in. | CE34HE
60-100 350 4%, I3in. | CE37LEA
816 | 450 23in I in. | CE34PEA
= $2-32 450 4lin 120, CE37PE
100-100 350 | 4lin 1T, CE36LEA
‘MICROPACK ELECTROLYTICS
Al Alumimium Construction
Cap. [LF.‘ Wi Dimensions o e
| _ Dua. !
199 6 din. | cEna
25 12 i tin, CE3IB
50 25 in. Fin. CElIBC
12 50 in, din. CE32D
32 150 | in. | in. CEI9F
- 2 200 | . 3in, CE3IG
4 350 B 2in. CEI8L
8 450 . | in. CEI9P
Regd. 4 500 2%in, | in. CEI3P
THE TELEGRAPH CONDENSER CO. LTD.
Radio Givision: North Acton, London, W.3. To/: Acorn 0061
<
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in walnut or Cream, com
rlete with T.R,F. chassis,
1 wavehand scale, station
names, Dew
back-plate, drum. pointer,

spring, drive spindle. 3
knobs and back, 22/6.
P. & P. 26,

Circuit and point to point
wiring diagram for 3 valve
rectifier T.R.F. 2
waveband A.C. mains re-
celver which could be bully for approximately £4. (Using the
zbove cabinet 1/6.)
Gang with trim
coils, 5/6 per pair.
CONSTRUCTOR'S POLISHED CABINET. Size 10 x 61 x Sin.
approx., supplied in fiatted form, grooved and ready to glue to-
gether. Complete with plastic front. b valve chassis, cadmium
plated, size 8} x 4 X 1'in., tuning scale, knob and bvack, 10/-, post
and packing, 1/6.

ers to suit, 7.6. Medium and long T.R.F.

Twin-gang and Pair of L. and M. T.R.V. Coils with circuit [

Lo suit above, 8/6.

Standard Wave-change swifehes, 6-pole 3-way, /- 4-pole
Fway, 1'8: 5-pole 3-way, 19. Miniature 3-pole 4-way. 2-pole
5-way, 4-pole 3-way. 2/6.

valveholders, Paxolin _octal, 4d. Moulded octal, 7d. EF50
ceramic, 7d. Moulded B7G slightly soiled. 6d. Loctal ampheno!,
¢, Loctal pax., 4d. Mazda Amph., 7d. Mazda pax., 4d. B8A.
BYA amphenol, 7d. B1G with screening can, 1 6.

Frimmers, 5-40pf., 5d. ¢ 10-110, 10-250. 10-450 pf.. 101

Twin-gang 0005 Tuning Condensers, 5 - With trimmers. 7 6.

Midget 00037 dust cover and rrimmer:, 8:6.

.M. SPEAKERS with less
trans. trans

2in o 15/6

3iin . oo 13:8

in. o 16/6 12/8

64ins . e 166 128

8in. . 7. 188 15-

1din. 25/-

Post and packing on cach of the above, 1 - extra.

Crystal pick-up with Sapphire Trailer Needle, 21/- each ;. with
volume control, 23- i post and packing on each, 1/~
Constructor’s Parcel, comprising chassis 8in. x 4in. x 1'in..
with speaker and valveholder cut-outs, 5in. P.M. speaker with
transformer, twin gang with trimmers. pair T.R.F. coils long
and medium, iron cored, four valveholders, 20 K. volume control
and wave-change switch, 23.- post and packing, 16

output Transformers. Standard type 5.000 ohms imbp.. 2-ghms
speech coil, 4/8: Miniature type 42-1. 3 3. Multiratio 3.50%.
7,000 and 14,000 2 'ohms speech coil, price 5,6. 10-watt push-pull
gv6 matching 2 ohms speech coil, 7 -

Mains Transformers, primary 200-2° v. 280-0-2R0, 250 MA., b V.
€ amp., b v. S amp.. drop-through, 20 6. P. & P.. gr-

Mains Trans, Pri., 200-950 v. Sec.. 2. . 5. 6, & 9, 10, 12, 15, 18, 20.
24 and 30 volt at 2 amps.. 13/-. P. & P..186.

300-0-300 100 mA.. & V. 3amp.. 5 v. 2 amp.. 25/~

Germanium crystat diode, 2/3 post paid.

sleater Transformer, Pri. 230-250 v. 6 v. 1L amp.. 6~ :

5'-. P.& P.each 1/-. 2.4, or6volt2amp., 7.6.

¥it of parts for Signal
enerator.

2v. 2} amp..

g
110 Kes.-32) Kes., 32)
Kes.-200 Kes., 90 Kes.-
27 Mcs, 275 Mcs.-8.5
Mes.. 85 Mes.-20  Mes.
Metal case 10in. x Biin.
4iin., cize of scale
8lin. x 3lin., 2 valves
and 1 rectifier valve
A.C. mains 230-250. 1n-

ternal modulation = 400
cps. to a depth of 30 per
cent. Frequency calibra-
tion accuracy plus or
minus 1 per cent. Modu-
Jated or unmodulated
R.F. output contiuously

variable 100 millivolts,
£3/10/0. P & P 4l
Circuit diazram

and
point-to-point, 316. Thys includes the return to us for checking
and calibration. We will build for 15,- extra.

Terms of business —Cash wilh order. Dispatch of goods within

three days from receipt of order  Where post and pucking charge is

not stuted, please add 6d. up 0 10/-, 1- un to £1 and 1/6 up to £2.
All enguirws and Lists, stamp>2d addressed 2nvelope.

D. COHEN

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W.3.
(Opposite Granada Cinema)

Hours of Business : Saturdays 96 p.m. Wednesdays &1 p.an.
Other days 9-4.30 p.ra,

CABINET as lllustratedl

waveband, |

WIRELESS B _ June, 1953
COMPACT 1V.
The NEW 1355 Con-

version data for all five
Channels, Sound, Vis-
ion, T.B.'s, Power, on

one 1355 Chassis.
NEW EDITION, now?/
only 2/8) (post free).l, B
-

1355’ in original cases, 35/- (carr. 7/6).

NEW TRANSMITTER

RECEIVERS
VALVES]a1,atewonly,12/6 | siso. 4 EFs4s
EFSO : Grey 4/6, (RF, mixer, LO
Red (Sylvania) | AMPLIFIERS with multipliers), 2

EF39's (2.9 mgs

6/6; 5 7,6.
! B e IF's), EB34 (det)

full instructions to cen-

-—CmS_SE- vert into a miniature | 65 and 6Vé
wish 5Z4, VU120 | mains operated ampli- (v:\lc‘fsl.o )Heassns'ilgi
{E.H.T. rect.), | fier or receiver : com- | 12 x 5 x 6, with
Ih';‘k";s for :zlea;' plete with three valves. circuit. (Post 2/-)
ee. | 12/6 19/6 49/6

INDICATOR 182A NEW 1155’s

with 6in., C.R.T., 3 EF50's, 4 SPé1’s, Most famous ex
5U4, dozens of resistors and con- R.A.F. communica
densers, 9 W/W pots, these are jons Receiver—AIR
suitable for conversion to ‘scope or TESTED, BRAND
TV. BRAND NEW (less relay) in NEW in original
original cases Only 65/- cases.

a
Less EF50's and 5U4G, 50/-. Only £10 15s.

RADIO EXCHANGE CO.

14 ST. MARY’S STREET, BEDFCRD
Phone 5568

The demand of Industry for our irained
students is still greater than we can supply—
and is likely to remain so for many ycars.
We offer

FULL TIME DAY COURSE
| year course in Principles and Practice of
Radio and Television.
Next course comiences 24th August, 1953.

write for FREE BROCHURES giving
details of the above, of our 3-year course,
and of others.

E.M.1. INSTITUTES—/he only college which
is part of a great indusiry.

E.M.L INSTITUTES (Dept. 32A)
10, PEMBRIDGE SQUARE
LONDON, W.2.

Tel: BAYswater 5131/2.

Associated with
uH MY
MARCONIPHONE

COLUMBIA
ETC
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aspects ol super-modulation  have been  dis-

cussed with a view to their application to
amateur radio.  Unfortunately, the results obtained
in practice have been ™ few and far between :and,
in many cases, we have heard the old and now
familiar story—"It won't work : you can’t get
something for nothing.™ Quite true! Bul have
you cver considered just why the results claimed
are not being obtained ?  The pitfalls of this system
will be discussed later.

IN many leading radio journals, the technical

Carrier Requirements
There is, normally, a bandwidth of 2-3 Ke/s,
on either side of the carrier frequency, while the
* power in the sidebands is greatly emphasised by
suppression of the carrier power. The resulting
carrier bandwidth decrease and the increase in side-
band power gives rise to an increase in the carrier
signal/noise ratio at the receiving end and also a
reduction in heterodyne interference. This increased
signal/noise ratio resulls in a gain of about 6 db.
or so (over the conventional A.M, systems) due to
the resulting increase in output ~voltage from the
detector, operating under linear conditions, This
6 db. gain can, by use of Formula 1, be converted
to a voltage ratio.

x=20 log. s -Ezdb. (Es > Ey)
1
Since 8.686 db. equal 1.0 Neper,
1
x=log. E Nepers, where ¢ is 271828 approx.
I

From the tables, we find that a voltage ratio of
1.9953 : I is numerically equal to 6 when expressed
in db. If we were 10 correct the voltage ratio (o
two places of decimals, we would have a ratio of
2 : | increase. Alternatively, il we consider a signal/
noisc ratio of | : I, this is numerically equal to zero
~db. Hence a 6 db. increase is equal toa 2 : | increase
in signal/noise ratio. It is easily seen that if we
are doubling the received signal/noise ratio by using
S.M., we are halving the generated carrier noise
level. It will be found that this type of carrier is
extrenicly “sharp ™ to tune due to the reduction in
bandwidth. From basic theory of A.M. carriers
we learn that the power in the actual carrier s

P_RACTI(;AL7WIRELESS . 325

IN DEFENCE OF SUPER-MODULATION

(Sce TracTicAL WIRELESS dared September 1952)

By Wm. A. Hopz

exactly two-thirds of the total radiated power :
the remaining one-third being shared between the
sidebands.  Since the sidebands convey the informa-
tion we are wasting good power in the actual carrier

itsetf.  Using S.M.. the sideband power Is approxi-
mately three times that of t(he carrier, The

basic Taylor circuit for super-modulation s given
on page 326. This system, however, was due to
the developments of Doherty and later perfected by
R. E. Taylor for telecommunications purposes
during the 1939-45 war.

Stability

We  have discussed the carrier requirements,
and now we must consider the factors of stability.
Instability in the V.F.O.. buffer or multiplier s(ages
is one of the pitfalls encountercd with this system,
It is advisable to stabilise alf critical voltages to the
valves in the above stages. In the speech amplifier
section, which need only supply in the region of
5 walts audio to fully modulate a 130-150 waltt carrier,
instabi’ can be cured by the introduction of a little
negativeieedback.

Circuit Components

When designing the transmitter, -great care must
be taken to ensure that none of the valves are going
to be operated at voliages other than those specified
by the makers. Complete control of R.F. drive,
audio and grid bias to the PA./PM. stages is desirable,
as variations in the above constitute the initial
transmitter setting-up procedure. It should be
stressed here that the Audio volts and the R.F.
Drive to the Positive Modulator 15 exactly {wice
that to the Power Amplifier. The P.A. valve
operates under normal Class “C ™ conditions,
while the P.M. valve is biased to twice its ** cut-off ™
value,

Difficulties Experienced

One serious fault was spreading of the carrier.,
This was due to an impedance mismatch between
the PA/P.M. stage and the radiating system. [q
order to cure this, slacken off (he coupling 1o the
aerial system or tuner, The coupling, on the other
hand, must not be too loose if maximum P.M.
efficicncy is to be obtained. The P.A.[P.M. stage is a
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little ** frequency conscious,” i.c., a small change in
V.F.O. frequency will cause the tank circuit 10 be
retuned. The tank circuit should be tuned up as
follows. With loose coupling on the output
stage tune the P.A. for minimum “dip”
as usual ; then increase the aerial loading until
the P.A. draws max. anode current. Assuming
Class ** C” conditions for the P.A., the R.F. Drive
and the audio volts are increased until the P.A. anode
current falls by about 25 per cent., ie., to threc-
quarters its C.W. rating. Under no circumstances
should the aerial loading be altered—unless changing
bands. Now adjust the audio gain control unul
the P.M. valve just draws anode current. As the
P.M. la. rises the P.A. la falls but should never
reach a value less than 75 per cent. of its C.W.
vating. If this does happen, however, the R.F.
Drive should be inercased very slightly until the
P.A./P.M. stage is operating satisfactorily.

Another curious fault was the appearance of
serious mismatch on the transmission line to the
transmitter. Theoretically, therc appeared to be an
impedance reflection to the tank circuit. Investiga-
tion showed that this was mostly in the cases where
direct connection to the radiating System was effected
by twin-wire transmission lines of the open-wire and
Telcon varietics. Assuming that the transmitter
coupling hadn’t been altercd, the prevailing weather
conditions were blamed. In the case of the twin
wire transmission line where each wire is of radius
< cms. and the distance between their geometrical
centres is D7 ocms, the characteristic impedance
of the line is given by

Zo+= K-1276 1oz l[())r ohms.,

where K is the dielectric constant ; in this case, for
air, unity. It should be appreciated that K only
has the value unity under normal atmospheric
pressure and temperature conditions. (A.P. equals
76 cms. of mercury at 0 degrees C. Temp. equals
0 degrees C.).

The impedance formula now reduces o :

Z0=276 log D ohms.
101

This expiains the variations in Zo. Thus if we vary
K, the Velocity Ratio of the transmission line will
also be varied according 10 :

V.R. =K~ or yK- !

THE BUDGET

(See also Leader page)

AS -we close for Press, details of the Budget con-

cessions have been announced. With the
reduction in Purchase Tax the industry shouid obtain
a much-needed fllip, and the home constructor will
find a considerable saving in many component parts,
in addition to complete receivers. The all-round cut
of one-quarter in purchase tax will mean that complete
radio receivers will cost from a few shillings to three
or four pounds less, whilst battery users will find
quite a large reduction in the price of batteries.
Although there has not been time for the Trade to
supply detailed information of the reductions, it
may be assumed_that batteries, for instance, which
previously cost 17s. 1d. will now be 13s, 9d., whilst
the popular 9s. 8d. models will be only 7s. 9d.

June, 1953

Upon inspection of the S.W.R., it may be apparent
{hat there is also a mismatch between the transmission
line and the actual radiator. This must be remedied
4s no transmitter will function on A.M. lct alone
S M. with a high degree of mismatch.

————— i O o

From driver
y —

EA erio!
i
§
T
-~
-~
Q
(%)

HT +

The basic Taylor circuit.

When reports on speech quality are required,
always ask DX operators since there appears o
be overmodulation on * local ” receivers duc to the
delay constant between the A.V.C. stages and the
detector,  Switching off AV.C. will remedy this.
One undeceiving test can be effected at the Rx end
by using an oscilloscope Lo check modulation and
that the carrier is not ** broken up ” during modula-
tion. At the Tx end, modulation can be checked
by applying a true sine wave of about 20-50 micro-
volts 10 the speech amplifier input, while the depth
of modulation is checked by the oscilloscope.

1n conclusion, the author would like to add that
this system definitely has possibilities when used
in a sensible manner. When constructing  and
operating, always remember that there is enough
QRM on the bands without the introduction of any
move.

On complete receivers the now-popular battery-
mains portables which were priced at £19 19s. should
cost a little over £18, whilst the more expensive
luxury radio-grams and combined radio and television
sets will show a saving of up to £20. In addition 10
these direct costs, there is, of course, the question of
replacement valves and picture tubes. Tax of up
10s. 10d. was originally payable on somc classes of
valve and this will show a considerable saving on
the purchase of a_completc set of valves such as may
be needed by the constructor building a new receiver.
Loudspeakers are also subject to tax and should
therefore be cheaper.

In the case of kits of complete parts, some
particular sets come within the tax category, whilst
others are exempt. But, the reduction should
certainly result in an increased demand for all types
of radio and television apparatus, and over a period
the cost of maintenance will also be lower.
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Radio Control Recejver

A RELAY-OPERATED UNIT FOR USE ON THE 27 Mc/s BAND
By F. G. Rayer

P 1ODEL-CONTROL receivers which use one
or more valves naturally have a greater range
than other types of receiver. However, they

must be left switched on during the whole of the time
control may be required, and accordingly consume
current during this period. This is not a very severe
disadvantage with some models, which are used for
limited periods, but can be a serious drawback with
other types of equipment.

This disadvantage can be overcome by using a
valveless receiver circuit. This does not require to be
left switched on, and draws no current when not in
actual operation. Such a receiver may be left tuned in
and coupled to the controlled mechanisms, yet full
control may immediately be had from the trans-
mitter alone. Because of this, such a receiver may be
used in circumstances where it is impossible to use a
valve receiver. If the latter is switched off. control
may not be had from the transmitter, while if it is
left switched on for long periods, frequent battery
replacements are necessary.

To overcome this, experiments were made with
sensitive relay circuits which could be operated
directly from the signal received, and useful results
were achieved. The circuit is shown in Fig. 1, and
it is left tuned permanently to the transmitter fre-
quency. Both relays are open, and no current {lows.
The apparatus may be left indefinitely in this state.
When a carrier is radiated from the transmitter, the
first relay is closed by the rectified current. As the
contacts of this relay can handle only a very small
current, at low voltage, they are used to complete
the circuit to a secondary relay. The second relay
then operates, closing a further circuit. When this
final circuit is completed, the controlled units function.
The latter may consist of lamps, motors, an electro-
magnet assembly, or any similar mechanism. The
transmitter is then keyed in the usual way. to bring
about the desired movement in the controlled
mechanisr. (In this respect, the method of controlling
the mechanisms is exactly the same as that adopted
with any carrier-wave transmitter and valve receiver.)

The maximum range over which control may
be had naturally depends upon the power of the
transmitter, and the size of the aerials. Using a small
two-valve transmitter powered from 90 v. H.T.
battery and two-volt accumulator, with an 8ft. aerjal
on the transmitter, and 3ft. aerial on the receiver,
no particular difficulty was experienced in obtaining

SECONDARY RELaY
DRY BATTERY

MICROAMP RELAY

TO CONTROLL D
UNITS

Fig. 1.—Complete circuit of -the apparatus.

\

control over 20 to 25yds. range. This 1s sufficient
for mechanisms used indoors, and for boats on small
stretches of water.

The Receiver Section

This is very simple, both in design and injtia
setting-up, as tuning is quite flat and there is no
regenerative or similar controls to adjust. Layout
and wiring are shown in Fig. 2.

The components are assembled upon a small piece
of paxolin or other insulating material, exact dimen-*
sions being unimportant. If the aerial is not of the
rigid, self-supporting type, a bracket to hold this will
not be necessary.

The coil is self-supporting, consisting of 12 turns,
lin. in diameter. The whole coil is Liin. long, ard
wound from 20 s.w.g. tinned-copper wire. A length
of the wire should be drawn out straight, and the
turns wound upon some object of suitable diameter.
The coil is then slipped off, and the ends ben to shape.
Actually. the exact diameter of the coil is not impor-
tant, but it will be necessary to increase the number
of turns, if the diameter is reduced. Similarly, coils of
larger diameter will require fewer turns. A coil
wound as directed will enable the 27 Mc/s model-
control band to be tuned, and this is, of course,
essential for whatever coil is used. If the coil is wound
upon a former range will be somewhat reduced.

The crystal diode is of the usual type, and may be
wire-ended or intended to fit in clips. With the latter
type, leads should ror be soldered to the diode, since
the heating will be detrimental. Ex-service and second-
hand diodes are not recommended, since they may
have received misuse that has reduced their sensi-
tivity.  Polarity of connection is not important.

The 50 pF trimmer is for tuning, and can be secured
to the paxolin by one tag. Two short flexible leads
arle taken from the terminals shown to the microamp
relay.

The Microamp Relay

Since this is required to operate on currents of
about 10 microamps upwards, the ordinary type of
magnetic relay is not suitable. Sensitive microamp
relays may be purchased, but are somewhat expensive,
and that used was made up as shown in Fig. 3.
The basis of the relay is a 50 microamp moving-coil
meter unit: Movement of the pointer closes small

T N
A

PAXOUIN SHEET

“'W

Fig. 2.—Wiring diagram of the receiver.
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contacts. Meters of this and similar type are available
from various ex-service stockists. 1f the meter actually
used has a full-scale deflection of more than 50
microamps, then the equipment will be proportionally
less sensitive. If a ready-made moving-coil relay is
purchased, it should b assured that it is of a suffi-
ciently sensitive type.

The method of arranging the contacts is clear

48 SWL

PRACTICAL WIRELESS

. S
T N\ paxoum
¥

CONTACT
SURFACE _)___ -,

FIXED CONTACT

<«— HAIRSPRING

June, 1953

the contacts is very slight, and so a secondary relay
of sensitive type is essential for proper results.

A typical controlling mechanism is shown in Fig. 4.
The motor is run for the desired period, until the
mechanism operated by the link takes up the required
position. The carrier is then switched off. The
microamp relay contacts open ; the secondary relay
contacts follow, and the ntotor ceascs 10 Tun. 1f
further movement of the controlled
object is desired, the carrier is switched

o on. Both relays then close, and the
motor commences to run.
ied ject wo
SRACKET A typical controfled object uld

be the rudder of a model boat. Other
mechanisms will suggest themselves,
in accordance with the usual pro-
cedure adopted with model-control
equipment.

Adjustment Notes

\. 256 e
PaxoLn >4 WIRE ——a
STRIP ! /.
-— 48 SWG WIRE o pracy
POINT

" CONTACTS

MOVING CONTACT

Fig. 3.—Deiails of the icroanp relay.

from Fig. 3. Two small strips of paxolin were
secured under the screws holding the meter assembly
10 the magnet. One strip holds the fixed contact,
which is soldered to a small bracket. The other strip
serves to provide an anchoring point for a pigtail
made from thin enamelled wire. This pigtail takes
current to the moving contact, and was made by
coiling about 9in. of 48 s.w.g. wire round a small
metal rod. It should be so arranged that it does not
unnecessarily impede the movement of the pointer.
The wire holding the moving contact is secured to the
back projection of the pointer. Since this additional
weight slightly upsets the balance of the movement,
the latter is used flat. (E.g., with the pointer moving
in a horizontal plane.)

Various materials were tried for the contacts, the
aim being to provide a low contact resistance with
light pressure, and without sticking. Copper and
similar materials tend to oxidize, so that appreciable
resistance is set up. Accordingly, two tiny pieces of
silver were eventually used. These are soldered to
the 32 s.w.g. wire and bracket. The wire may be
bent to bring the contacts into suitable relative
positions.

Leads from the receiver go to the moving-coil
terminals of the meter. The contact terminals are
wired to the secondary relay and battery used to
energise it.

Relay and Control Circuit

If any attempt to pass a high current through the
contacts of the microamp relay is made, the contacts
will tend to stick together. The secondary relay was
accordingly of the model-control type, and adjusted
to close with a current of .1 mA. This current is
provided by a small dry batiery. The use of a high-
resistance, sensitive relay of this type has the added
advantage that operation will not be prevented by
even appreciable resistance at the microamp relay
contacts. When the signal is weak, pressure between

W " eomnien

The receiver should first be tuned
exactly on frequency. The aerial may
ke self-supporting, or_consist of a
short length of wire. Tuning should
te undertaken with the usual receiver
aerial, since stray capacitances will
modify the tuning point, if the acrial
is modified.

The microamp movement may
conveniently be connected so that the pointer can
move Tully across the scale, and tends to do so, when
a signal is received. The receiver trimmer should then
be adjusted for maximum deflection.

When the maximum possible deflection has been
obtained, the leads to the movemnent may be reversed.
The transmitter is switched off, and the hairspring
control of the meter adjusted until the contacts are
shightly apart. When the transmitter is switched on,

WOVING COIt

TO SECONDARY
RELAY

a e

é tl v i
LTI

1O BATTERY S,

“LINK OPERATING MECHANISM.
Fig. 4.—A 1ypical conirolling mechanism.

the contacts will close. They will open when the
transmitter is switched off.

11 was found that the apparatus could be used up
to a range where a normal meter deflection of about
10 microamps was obtained. On smaller currents,
opening and closing of the contacts was sluggish.

{f desired, the meter may be set with the contacts
normally touching. The circuit will then be broken
when the transmitter is switched on.

If it is desired to switch on and off equipment
driven {rom the mains, this may be done by using a
suitable relay, and controlling this relay from the
secondary relay shown in Fig. 1

The rcceiver may be used in conjunction with any
ready-made or home-constructed 27 Mc/s model-
control transmitter.
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Fsemanr s,

Radio and Art
N our May issue, in dealing with radio classes
at schools, I said that in one school the radio
course finished the art class * and a good thing,
t00.” Mr. T. W. Adams, who is an art teacher of
many years experience, said my paragraph was in
bad taste and showed a narrow-minded attitude
towards the aesthetic side of life. He asks the Editor
to ensure that 1 do not make such derogatory remarks
in future. What I had in mind in that passing com-
ment was that there is to-day too much concentration
on art. One has only to visit Chelsea to see the
large numbers of corduroy-trousered, unkempt
individuals training to be artists, but really leading a
lazy life. They have no doubt been taught that there is
a future in art, when the fact is that there is only
room to-day for a very small proportion of genuine
art ; the world to-day requires commercial artists.
I am not opposed (0 art being taught as a hobby,
but it should not be made a profession.

Our 21st Birthday
I SHOULD be very glad to hear from any reader
who has continuously taken this journal from
the first issuc. In a contribution which 1 shall make
to our birthday number I shall, naturally, refer
to some of the reccivers of the period, so if any
“reader from No. | would care to write me an
anecdotal letter it might refresh my memory on some
points which I might otherwisé overlook. Any
photographs which are apropos would be additionally
welcome,

The New D.G. }
I WAS very pleased to meet Major-General Sir
Tan Jacobs at a recent conference with technical
press representatives at the BBC. | rapidly formed
the impression, from the manner in which he dealt
with quick-fire questions from the journalists
present, that he has a quick mind and an intimate
grasp of all the problems involved in his important
task. Sir Tan is 54 years of age and was educated at
Wellington College, the Royal Military Academy at
Woolwich and King's College, Cambridge, where he
took his B.A. He became a Second Lt. R.E. in 1918,

a Captain in the R.E. in 1929, and was al the Staff

College in 1931-1932. He has had a very distinguished
career in the Army since, and in 1939-46 was Assistant
Military War Secretary to the Cabinet and travelled
all over the world with Mr. Churchill and other
political and Army chiefs, attending conferences
in America, Cairo, Teheran and Casablanca. In
1946 he was appointed Controller of the BBC
European Service and in 1947 became Director of
Overseas Services on establishment of the Board of
Management. He became President of the European
Broadcasting Union in 1950, and a few months
later Vice-chairman of Chatham House. In Aprit
last year his title was changed to Director of External
Broadcasting (D.X.B.). He'is the son of Ficld Marshal
Sir Claud Jacob.

Major - General Sir Ian Jacob's wartime career

L
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was one which brought him in contact with the most
in‘eresting and important people at the crucial
moments of the war. He is one of the few people
who were present at the meetings between the heads
of states at No. 10 Downing Street. in the Kremlin
and at the White House. He was at the conferences
at Yalta, Potsdam, San Francisco, Casablanca,
Quebec and Washington. He went to Moscow twice
with Mr. Churchill and once with Mr. Bevin. He
went to America with Mr. Attlee to make Britain's
declaration on atomic energy. So he has the fullest
knowledge of the problems besetting Europe and
of the methods by which they are tackled by the
governing powers,

Since the war he has visited many European
countries to make personal contact. His hobbies
are cricket, golf, tennis and sailing. He stresses the
facy that he is not a politician and has never been
identified with any political party.

He is the right man in the right job.

V.HLF, Report
HE Assistant Postmaster-General, in a Parlia-
mentary reply, said that he hoped the Television
Advisory Committee would soon report on the matter
of V.H.F. sound broadcasting. Before V.H.F,
broadcasting can commence, the form of modulation
to be used and the best way of developing the service
has to be decided. )

When these questions have been settled the rate
of progress will depend on the amount of national
capilal resources which can be allotted to this and
other BBC developments.

The Trade and the Constructor
DURING discussions with leading trade repre-
sentatives at the recent R.E.C.M.F. com- .

ponents exhibition, T was asked whether the home-
constructor market was as lively as it was before
the war. I was able to inform them that it was
livelier, for the simple reason that the war was
responsible for training many in one or other of the
branches of radio and that since leaving the services
they have taken it up as a hobby. I know that the
circulation of this journal is even greater than it was
before the war, and the demand for blueprints is
greater than ever. [ gather that the object of this
question was to ascertain whether the time was ripe
for some of the old firms to return to the constructor
markst. Tt would be a good thing for them, as well
as for constructors, if they did. Taking the long view,
the sales of sound receivers must ceventually reach
absorption point and the trade must depend upon
replacement sales only.  The ready-made receiver
will never eradicate the home-constructor market,
The ouilding of reccivers is well established as i
national hobby, and all firms which have remained
faithful to it are doing increased business.

The television home-constructor market is also
developing rapidly : over 300,000 receivers now in
operation are home built.
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THE LATE C E M JOAD

PHILOSOPHER OR SHOWMAN?

AN APPRAISAL

By F. J. Camm

N the interests of accuracy it is proper, when a
I public man dies, that an obituary notice should
tell the truth about him so that biographers,

if any, may present a future generation with an
accurate picture of him. The tendency until recently
has been to sing his virtues
and to ignore his failings.
That is why so many men
of the past appecar to the
present generation as saints
instead of reprobates. In
general, the obituary notices
of the late Cyril Edwin
Mitchinson Joad have pre-
sented a true picture of this
fantastic character, whose
main claim to fame was the
part he played as a show-
man in that equally fantastic
series of broadcasts = The
Brains Trust ”—surely the
most inept ~description of
any BBC feature pro-
gramme. First, let it be
known that Dr. Joad was
not a professor in the ac-
cepted sense, for he had
never held a professorial

our enemies.” Then he announced that he was in
favour of thé war ; that was only because of the fear
of losing his freedom. His logic was often inverted,
like that of Shaw, who was a vegetarian not because
he liked live animals but because he hated dead meat.
Nor was he cver really
original.

Hec was an untidy, un-
prepossessing looking man
with a squeaky, irritating
voice, and he cndeavoured
to monopolise the Brains
Trust by frequent inter-
jections when others were
speaking. Of course, it was
a mistake on the part of
the BBC to presume that
a small panel, such as the
Brains Trust, could answer
questions on almost every
subject. That is why, pre-
sumably, questions were
selected which merely in-
vited an expression of
opinion or an answer which
could never be right or
wrong. " What is love ?”
~}s a man justified in

chair in a university, and The late Doctor (not * Professor ») Cyril Edwin committing suicide? ™" are

it is doubtful whether he
was qualified to do so.
'After complaints from real professors he had to
acknowledge that he was not on¢ in one of the
Brains Trust broadcasts. In that he faid claim to
knowledge and ability which he -did not possess he
was, of course, a = professor “ in the sense in which
conjurers and quacks use the term. He was a doctor
of fiterature only—one of the easier of the doctorships
and one which does not deal with the exact sciences
such as mathematics, physics and chemistry. His
knowledge of those subjects was less than that of the
average elementary schoolboy, but that did not
prevent him from answering questions on them with a
didactic air intended to act as a veneer to a mind
which was almost vacuous on the subject.

As one who knew him well, I frequently, in this

journal, drew attention to the inaccuracy of his
answers on Brains Trust questions and the dangerous
doctrines he promoted through those answers. Like
Shaw, he was a showman and knew that by expressing
. views contrary to what was generally accepted he
would gain publicity. His views on any subject were
seldom sincere. One could always tell the book he
had read the previous week by his column in a
Sunday newspaper which purported to answer a
question, which he had really posed himself. The
answer was often a mere regurgitation of the book.
When it suited him he changed his views almost
overnight. For example, he was a well-known
pacifist until, in the early days of the war, he saw the
possibility of being taken into protective custody like
so many others, under 18B, for ™ giving comfort to

Mitchinson Joad.

typical examples of the
questions . which were
asked. Now and again, however, a question. arose
which demanded some scientific knowledge in its
answer, and when Huxley gave that answer it was
neardly always accurate. On one occasion, however,'a
question was asked as to why it was that a cat could
see better than human beings in the dark. Joad burst
into a lengthy and quite irresponsible disquisition
on why it could do so, thus disclosing that he did not
understand the very first principle of optics: as
everything we see is by the light reflected from the
object, a cat cannot see any better than a human
being in absolute darkness, and that is the answer
which should have been given, with the rider that in
a partially-darkened room its keener sense of hearing
might aid its sight. :

[ corrected Joad, in this journal, on a number of
lhese points over a long period, and finally he invited
e to lunch with a mutual friend, W. J. Bassett-
Lowke (both Fabians, by the way) to discuss my
criticisms. I went through every one of them, point
by point, and although he tried the usual trick of

. blustering wriggles, which he had found effective in

disarming too shrewd a criticism in the Brains Trust,

1 forced him to admit that in every case he was wrong.

He then said that I should bear in mind that he had no

prior knowledge of the questions before he went on

the air. That is precisely the point I was waiting for

him to make, and 1 administered the congé by asking

him if any of his students had prior knowledge of

their examination questions, 1o which he was forced
(Continued on page 338)
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COMPLETELY ASSEMBLED

KLL-WAVE " SUPERHET
CHASS!S e

A
3

: NEW58

SUPERHET
his receiver has bee
mploying SUPERHET
oee

MODYEL B3 —A
S5-valve 3 waveband
Superhet Receiver. lor
operation on .CL
mains 100-120 volts and
* 200-250 volts, employ-
ing the very latest
miniature valves. 1t
is designed to the most
modern speciﬁcatlpn.
great attention having
heen given to the quality of reproduc-
. tion which gives excellent clarity of speech and
music on both Gram and Radio. making it the ideal replacement
Chassis for that " old Radiogram." etc,
Briel specifications :-——Model B.3.—Valve line up. 6BEG, BRAG.
G6ATE, 6BW6, 6X4. Waveband coverage, Short 16-50. Medium
187-5%0, Long 900-2.000 metres. Controls (13 Volume with on off ;
(2) Tuning (Avwheel tvpe) : (2) Wave change and Gram ; (4)
Tone (3 position switch operative on Gram and Radio).
Negative Feedback is emploved over the entire audio stages.
Chagsis size. 11in. x 7Hn. x 8lin. high. Dial size, 9in. x 4iin.
rice, complete and READY FOR USE. excluding speaker.
£1232/0. (Carr. and Pkg. 7/6 extra.)

A DUAL CHANNEL PRE-AMPLIFIER and TONE
CONTROL UNIT

This comprehensive PRE-AMPLIFIER and TONE CONTROL
UNIT provides tull control of Bass and Treble in conjunction
with 8 main Volume'Mixer Control. Can be used with any
Amplifier and any Pick-up. the range of frequency control pro-
vided by the unit aitording ample compensation for all types of
Pick-up and all natures of recordings, i.e,, English, American
and l.ong-FPlaying, without recourse to Pick-up correction. The
extreme flexibility of the Bass and Treble Controls is such that
the level of Bass and Treble can be set to suit any conditions
irrespective of the volume output of the Amplifier.

‘The Unit measures only 7in. x 4in. x 2in., including seli-contained
Power Supply, and can be accommodated either on or away from
the main Amplifier, i.e.. in the front panel of a_Cabinet or any
other position. Price including drilled chassis, valves (6SN7
and 6J5), £3 16'9. Complete assembly data is available separ-
ately for 1/3. Completely assembled and ready for use, £5'5 -,

CHANNEL TELEVIS

WE NOW INTRODUCE THE - IE"[EVIEWEH ”

OR—A desigd of a complete
T/V RECEIVER FOR THE HOME CONSTRUCTOR

n developed after most careful research ton provide a Televisor
circuit for 12{n. or 9in. tubes. which can be readily assembled by the
home constructor. In designing it we had three objectives :—

(1) OUTSTANDING QUALITY AND DEFINITION - (b) EASE OF
ASSEMBLY : (¢) ECONOMY IN COSTS. We confidently believe
that not only have we achieved a T V receiver that surpasses
in efficiency any other designed for the home constructor, bus
also the stage by stage diagrams permit the inexperienced to
successfully assemble 1t at about halt the total cost of a similar
type of commercial receivi N
SOME OUTSTANDING T
®A SUPERHET CIRCUIT suitab

or reception of all present
UTTON COL

transmissions. i.e.. LONDON DFIELD, HOLME
MOSS. WENVOE and KIRK-O'-SHOTTS.
@A BRILLIANT and SHARP PICTURE afforded by provision of

high E.H.T, (approx. 10 K.V.),
®Outstanding QUALITY and DEFIN{
O®NEGATIVE FEEDBACK in the Audio Frequency Stages.
@ Simple control.  Only two controls on the front of receiver,
®Simple and compact design with rigid C.R.T. mounting.
®The complete Televisor, including all 2 (plus cost

Valves can be built for only £ of C.R.T.).
@.As no hire purchase terms are available the receiver ¢an he
hought in five separate stages (practical diagrams and cir-
cuits arc provided for each stage), thus enahling Hire Pur-
chase interests rates to be avoided.
The complete set of ASSEMBIY INSTRUCTIONS will be available
about 23rd May. price § - (refunded against first order). The in-
structions include really detailed PRACTICAL LAYOUTS, WIR-
ING DATA AND COMPONENTS PRICE L 5
ALL COMPONENTS ARE AVAILQBLE FOR INDIVIDUAL

PURCHASE,
A CABINET WILL ALSO BE AVAILABLE,

TION for dayvlight viewing.

THE “WIRELESS WORLD "' 3.VALVE SET

A Midget 3-valve T.R.I. Re-
ceiver for operation on A.C.
mains, covering long and
medium  wavebands. We are
able to supply all of the com-
ponents to build this set, as
designed and specified in the
Feh. 1950 issue including the
drilled chassis, valves and
moviny coil speaker, etc.,

at the following prices :—To
3

A midget 4-valve
medium and long

Designed to operate on A.C. mains
an  All-drv’ batter
the mains section is
may be added at an
supplied (a) as an * All-dry ™

Personal Set which can be acco
Attache Case as illustrated (size 9
This is attractively finished in liz
green, or blue rexine. (b) or as a
Battery Su
polished W
both Mains

y time.

A MAINS OR BATTERY PORTABLE KIT

a))erheﬁ Portable Set covering
ands.

y. The set is so designed that

supplied as a separate unit which
The Kit therefore can he

mmodated

berhet Portable Receiver,
ood Cabinet is available to accomniodate
Unit and Batteries together.

consts'ucb

less dial and
embly, £5/5 -
Ditto, including dial and drive
assembly. £6. To coustruct the complete
Set. including dial and drive assembly and
cabinet. £7386. Overall size of cabinet is
T:in. x 65in. x 1l}in. reprint of the
designer’s _article, giving C_ircuit and
Assembly Instructions (this is available
separatelv for 9d.), together with a
Practical Component Layout is inclnded
with cach of above assemblies.

200-240 volts or by

Battery Superhet
in the
Hn. x 4tin. x 7in.).
ard, maroon, dark
Combined Mains/
tor which a

‘“ Personal Set™ Battery Eliminator
A complete kit of parts to build a

Circuit incorporates delayed A.V.C, and Pre-selective Audio Midget ** All-dry " Battery Rliminator,
Feedback. Kit is complete in every detail and includes ready- giving approx. 89 volts and 1.4 volts
wound Frame Aerials, fully aligned L.F. Transf. and drilled chassis, ete.  Overall This ~ Etiminator is flor use on A.C.
size of assembled chassis 8in. x &in. x 2fin. This receiver as illustrated can be com- mai a is suitable for any d4-valve
pletely built for approx. £10 (plus Mains Unit if required). Send 1’9 for the tully Superhet Receiver requiring H.. and L.T,
descriptive Assembly Book which includes Practical Layouts and complete price voltage as abo.e O approx. to 69 volts.

list of Components.

The Kit iz quite easily and quickly assem-
bled and is housed in a light aluminium

T “MINT
Battery Su

FOUR."—A 4.valye
perhet Receiver, designed

by _** Practical Wireless ” to receive
4 Pre-set Stations, no tuning being
NECOSSAryY.
can

3 The complete Receiver
be built for £910/- (plus case
Send 1 6 for Assembly Instruc-
s, Layouts and Component Price

T “MINT TWOLTHI —Com-
plete diagrams and layouts from which
either a T.R.F. 3.vaive sot or a Z.valve
set (afterwards easily converted to
the 3-valve) can be made for £5'3 - or
£4/3 6 respectively (plus case, 15'6).
Full Instructions. Lavouts and Com-
ponents Price List, 2 -,

THE  “ MINI
set tor the beginner !
2-stage Battery Set co ring Long and
Medium Wavebands. Can be built
tor 37/8. plus 9§ 8 for attractive Plastic
Case and 14'9 for suitable headphones.
layouts and price list 1 3.

ideal
simple 1-valve

Complete instructions,

case, size 44in. X Iiin. x 33in. Price of com-
plete kit with easy-to-follow assembly instructions. 49'6.
In addition we can offer a similar COMPLETE KIT to
provide approx. 90 voltsand 1.4 volts. Size of assemnbled Unit
7in. x 2jin. x 1}in. Price 47-6.

A QUALITY “PUSH-PULL" AMPLIFIER

35 A Kit of Parts to build a 6-8 watt Push-

P ,w AR Pull Amplifier for operation on
; @ ek A.C. mains 200-250 volts. Incor-

: porates a simple arrangement to
enable either a rwagnetic, crystal
or light-weight pick-up to be
used. A 10-watt Output
Transformer is designed to
match from 2 to 15 ohm
speakers. Tone control! is
incorporated. The overall
size of the assembled

v charss
e hiuh. Price of kit complete in
every detail. including drilled chassis
and valves. £6 17 6. Component lavout is
supblied. Price of assembled chassis, supplied
ready for use, £812 6. Instructions. lavouts and price list 1/-.

* Send 3d. P.O. for our STOCK 1.
of Radio Components, When ordering

STERN RADIO LTD.

showing many KITS OF PARTS for Scts and Batt
please include /8 1o cover cost of postaze and pack

ery Charge nd *‘hundreds

mng.

109, & 115, FLEET STREET, E.C.3.
TELEPHONE CENtral 5812/3/4,

WWW americanradio

historv . com
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Ten EF50 Brand New (Ex-Units) ...
6K8G, 6K7G, 6Q7G. 5ZAG, 6V6G (or KT61}
1R5, 1S5, 1T4, 154 or (384 or 3v4) ...
TP25, HL23/DD, VP23, PEN25 (or QP25)
6Q7G, 25A6G, 2525 or 256G

IZS%ZGT. 12SK7GT, 128SQ7G'T, 35Z4GT.
5 6AMS, 2 6AKS,
base, £5/12/6.

EXCEPTIONAL VALVE OFFER

6KEG, 6KTG, LT &2ie
1SKEGT, 12KTGT. 128Q7GT, 36Z4GT, 35LEGT, or 50L6GT 42/6 .

IBLEGT or

Complete set of specified valves for " P.W,
1 6J6, 1 6C4, 1 EAS0, and 3BP1

PRACTIC‘ALJ_WIRELESS

] H E N R Y 9 s MDD nnmem

INDICATOR UNFU TYPE 182A. This unit contains VCRS17
Cathode Ray 6in. Tube. complete with Mu-metal screen, 3 EF50
4 SP6l and 1 5U4G valves, 9 wire-wound volume controls and
quantity of Resistors and
v of Television (full picture guaranteed) or Oscilloscope. Offered
BRAND NEW (less relay) in original packing case at 78/6d Plus
7/6 carr. '“W.W.” Circuit supplied Free.

June,_l_‘é3 -

ondensers. Suitable either for basis

" Ppersonal Rec.
C/It. Tube with

Short, Med. and Long with Gram. Switch

P.P. 1/6 ; absolute bargain.

« weymouth Superhet 3-Wave Band Coi! Iacks.”

Brand New Miniature type complete with circuit.

19/8d.

CATHODE RAY TUBES :

VOR97. Guaranteed full picture, 40'-. carr. 2/~

R517.
" Suitable for 'scopes and
MU-METAL SCREEN for VCR97 or
139A (ACR10), 35/-. Brand new. P

Guarantced full picture, 40 -. carr.

[

Tel. 25/- carrj- 3=,
517. 12/6d.
P. 16,

15'-
16 -

128
12:6

Plessey 2iin. with Trans.
Celestian 5in. with Trans.
Rota 5in. lesg Trans.
Plessey 5in. less Trans. ...
Plessey 6} LiT

».M. SPEAKERS (Inc. Tax)

Rola 10in. with Trans.

Goodman's 10in. with ’I‘raras.
30/

Electrona 10in. with Tr@g;.

... 15/-
Postage and packing 1/- extra.

30/~

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 23 PAGE
Open Mon.-Fri. §—5.30. Sat.
5, HARROW ROAD, PADDINGTON, LONDON, W.2.

INDICATOR UNIT TYPE SLC5
This Unit.is ideal for conversion for &  Scope '* Unit or basis
for Midget Television. It contains C/R Tube type ACRI10
(VCRI93A) complete with holder and cradle also earthing
clip. 1-VRS6, 2-VR65, 24mfd. 550v. wkg. condenser, potentio-
meters and a varied assortment of resistors and condensers.
These Units are in a new condjtion and packed in wooden
transit cases. The C/R Tube will be tested before despatch.
Dimensjons 8}in. x 6}in. x 11}in.
57/6 plus 5/- carr.

WEARITE MAINS TRANS,
80 m,a, 6v. 2.5 amp., 5 v. 2 amp., £1/1/-
o)
2.
IFT'S, Wearite 501A and 502, 465 lc/s,

Input 110/250v. output. 225-0-325,
SSEY MIDGET TYPE, 200/250 output, 230-0-230 50 m/a, & v.,
mp., 12/6, P.P. 1/-.

10/~ pair, P.P. 1/-.

Plessey 564 kc/s Permeability, 3/6 pair, P.P. 1/~

VORIt 517C Biue and White 6lin. Tube, )
This Tube replaces the VCRY7 and VCR517 without alteration
and gives a full Blue and White picture.

Brand new in original crates, 45/~ plus 2/- carr.

2 Gang .0005 Condensers Midget, 5/-.
0005 .. with Trimmers, 6/6.
with 4-way Push-Button, 8 6.

. 0005 .o

b8

CATALOGUE :
6 p.m. Thurs, 1 p.m.
TEL.: PADDINGTON 1008/9, 0401,

FRee To AMBITIOUS

, This 1s4-page Book ‘

*ENGINEERING
OPPORTUNITIES *

is a highly informative
guide to the best-paid
Enginecring posts. It
tells vou how you can
quickly prepare at home
“NO PASS—NO
terms  for a
recognised cngineering
qualilication,outlines the
widest range of modern
Home-Study Courses in
all branches of Enginecr-
ing and explains the
benelits of our Employ-
ment Dept. I you're
earning less than £15 a
week you cannot afford
to miss reading this
unique book. Send for
your copy lo-day—

FREE.
--=FREE COUPON--"-""{
W please send me your FREE V44-page |
¥« ENGINEERING OPPORTUNITIES "' »
i

tNAME oo
} ADDRESS

'that interests me
* British Institute of Engineering 5
. 4098, Shakespeare House, ’
' 7119, Stratford Place, London, w.t ot

ENGINEERS!

Have you sent for your copy ? |

WHICH IS
YOUR PET
SUBJECT?

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Jutomobile Eng.
Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship
Television, etc.
GEYT SOME
LETTERS
AFTER YOUR

CITY & GUILDS
GEN. CERT.
OF EDUCATION
etc., etc.

BIET |

BUILD THIS L0V COST AMPLIER

for the amazing price of ?i-

Send 2/ for layout, wiring diagram
and assembly instructions which will

be refunded on all orders over 10/ Post I /-

& ldeal for boosting crystal sets.

@ Can be converted to 2 valve for cxtra
5/- giving loudspeaker volume from
crystal set.

@ Kitincludes chassis, valve, valve holder,
resistors, condenser, wire, sleeving,
switch and diagram.

@ Will boost | valve sets to loudspeaker
strength.

& Amplifier uses low drain valve.

& We specialize in radio components.

Send 6d. for our list of components. You

will be amazed at our prices.

Mail order only :

R.C.S. PRODUCTS

(Dept. C)

11 OLIVER ROAD, LONDON, E.17

WWW americanradiohistorv com
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ORRESPONDENCE arising from my recent '

article dealing with a sclection of pre-war

components suitable for inclusion in home-
constructed short-wave receivers reveals a rather
surprising interest in that respect. The reasons
being, of course, that many readers have a number of
components to hand which are what might be termed
standard lines as, for example, L.F. coupling units,
short-wave plug-in coils, and dual and triple range
tuners, etc., or know just where there are some for
sale.

The active experimenter with a varied stock of old
and new components 1o hand finds that as his stock
increases so0.does the scope for experiment.

The standard materials can be worked in with the
new, and multi-valve receivers of various types can be
built and tried out. If one prefers A.C. mains
receivers, a separate power pack designed to supply
sufficient voltage and current to meet the requirements
of the bigsgest receiver onc proposes to build can be
assembled, or alternatively bought, as a complete unit.

At the present time, however, a really good short-
wave’ T.R.F. or superhet, if built with first-class
materials, requires a comparatively high outlay.

A versatite power pack with good regulation and
the necessary smoothing and suitable for short-wave
work can alone run away with a fair amount of spare
cash, as the writer knows from experience.

On the other hand, the experimenter who prefers
battery-operated equipment s apt to find as he
progresses that, when multi-stage receivers are contem-
plated, the demands to be made on the H.T. batiery
loom large. This in many instances determines the
valve line-up of the next model to be put in hand.

H.T. Eliminators

H.T. eliminators having given place to ali A.C.-
operated receivers, thousands ol the former have been
discarded while still capable of giving reliable service.
Various types and makes are (0 be seen in- amateur
radio supply stores and other places, and no doubt
some are forgotten by their owners and likely to
remain so.

As one seldom sees ex-Government types advertised,
the prospective buyer must perforce depend on the
second-hand market in order to obtain what he

3

] SHORT-WAVE

SIECIRION|

H.T. BATTERY ELIMINATORS FOR USE WITH
SHORT-WAVE RECEIVERS

By A W. Mann

requires. The point is—does he in most instances

know, in the technical sense, the most suitable types
to seek ; if not, this article should help.

H.T. eliminators in good electrical and mechanical
condition can sometimes be purchased at ‘ery

.reasonable prices, but it is us well to know cxactly

what to seek, select, and avoid.

What To Avoid .

In the heyday of the H.T. eliminator one had the
products of at least 20 reliable firms from which to
choose. Unfortun.a(cly, there were also on the
market a few eliminators of doubtful origin, housed

in flimsy metal cases. Such apparatus in some

instances were unreliable and inefficient, and alto-
gether a risky proposition. .

The author suggests, therefore, that only the
products of the better-known firms should be con-
sidered.  ** Avoid the no-name variety ” should be
the rule.

Suitable Apparatus 3

The prospective purchaser should make quite sure
that the H.T. eliminator input is suitable for coupling
up to the local A.C. power supply : 230 volts 50 cycles
supplies are the rule in many areas, for example,
while in others 250 volts 50 cycles is the rule, .

Secondly, the output voltage and current ratings
should be ascertained in your presence. The average
amateur supply stores will usually oblige in this
respect.  In case of a také-it-or-leave-i attitude,
leave it.

If the eliminator happens to be offered for sale in
other than a radio shop, a request 10 be allowed: to
try it on the receiver with which it is (o be used may
be granted. Some difficulty may, however, be
experienced in this respect, unless the prospective
purchaser is known to the seller.

Better far to limit the purchase of eliminators,
therefore, to radio stores where test equipment is
available.  The off-load voltaze on test will be higher
than the rated on-load voltage when tested if the
apparatus is as it should be. Old valve rectifier tvpe
models may require a new rectificr valve which will
put matters right.

Where metal rectifiers are concerned, it is rather
difticult to advise, as it may be that the rectifier has
been overrun. It the rectifier is suspect the correct
procedure is to inquire the cost ol u ncw onc before
taking matters further, as it may npot be worih while,

Metal rectifiers will, as 1 know from cxperience,
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give efficient service for many, many years, but they
will not stand abuse.

Short-wave Requirements

Standard H.T. eliminators, while designed for use
with broAdcast receivers, are in many instances
suitable for short-wave use as they stand. Others
may rcquire additional smoothing. A scparate
choke and condenser type unit should be sutficient to
meet requirements.

Makes and Types

One H.T. eliminator worthy of note is the G.E.C.
Gecophone H.T. power unit for 200-260 A.C. 50-100
cycle mains. This is of the 20 mA valve rectifier type,
using a US rectifier valve, and has three fixed tappings
as Tfollows— 60-SG-140 volts.  This model was
designed and produced for short-wave purposes, as
well as for use with broadcast receivers.

Philips

Amongst the various models produced by Philips
is the 3002 230 volts A.C. input, 50 cycles, 150 volts
30 mA, which has been used by the writer for many
years. There is also the model 3009 with 150 volts
32 mA D.C. output, and 20 volts grid bias. Both
models are of the valve rectifier type.

Atlas

Messrs. Clarkes produced a considerable number of
types, housed in the well-known green metal cases.
Model CA25 is of special interest to those who use
receivers of the class B and QPP types. This is
suitable for A.C. inputs of of 200-250 volts at 40 to
120 cycles. The D.C. output tappings are as follows :
First, 60 to 80 volts with two intermediate tappings.
Second, 50 to 90 volts with three intermediate tappings.
The third and fourth are power tappings providing
120 volts and 150 volts respectively, Model T 25
is a trickle charger variant of the above model.

The A.C. 300

This is what might be termed a universal model
taking into account its suitability for use with three-
valve receivers, and Class B and QPP types. There
are three tappings, two of which are variable—
0/100 volts and 1/120 volts with onc fixed 150 volts
fixed tapping.

1t is interesting to note that by means of a tapping
panel the following outputs ar¢ available : 12, 18
and .25 mA at 150 volts, independent of the H.T
side. A trickle charger, ‘charging at cither 2 voits,
4 volts or 6 volts all at .5 amps is incorporated and
metal rectifiers arc used throughout, in the three
models described.

Ecko

There arc a variety of models in this range. Model
K25 is hboused in a strong and well-finished metal
case. This, like othérs, is of the metal rectifler type.
Input voltages are suitable for the usual A.C. mains
requirements. D.C. outputs are 120 to 150 volts,
at 25 mA. Two tappings 50/80 volts are also available
and, in addition, a trickle charger of the 2, 4 and 6
volts .5 amps type is incorporated.

Telsen No. W 346
This model is for 200, 250 volts A.C. mains at
40 to 100 cvcles D.C. output 150 volts at 28 mA
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with separate S.G. and detector tappings, metal
rectifiers and trickle charger of the 2, 4 and 6 volt
5 amps type.

Regentone

Here we hdve a really handy unit in the ACW5SA
model. This provides 120-150 volis D.C. output at
25 mA. Metal rectifiers are used and a trickle charger
is included. The following tapping points arc avail-
able : S.G., detector and power. S.G. 85, 65 and 30
volts. Detector, 95, 75 and 30 volts. The output
tapping is 150 volts. This unit, it is interesting to note,
is fitted with a voltage regulator (o compensatc for
mains fluctuations, and this can be used to reduce by
25 per cent. the maximum overall voltage if desired.

Additional Notes
The Philips models quoted in this article have seven
tappings, and were supptlied complete with wander

plugs. 1f these are not available ordinary banana
types, although somewhat shorter overall, can be
used.

It may be that some reader will come across a
G.E.C. BC 1530 model eliminator which, by the way,
is suitable for 200-260 volts A.C. 50 cycle mains, and
has a D.C. output of 180 volts at 30 mA.

The models dealt with in this article arc but a small
percentage of those available before the war. Those
mentioned should, if in sound condition, prove
satisfactory in use. Personal choice would, however,
centre on types capable of supplying at least 25 mA
current at 120 to 150 or more volts.

In addition to solving the H.T. problem of the
battery-type short-wave receiver, the scope of the
experimenter is widened to a useful degree, and thus
somewhat more ambitious receivers can be buiit
and used. Do not, however, use a cheap meter to
test eliminator output voltages, as the high current
drain will result in a falsc reading. A good 1,000
ohms per volt type is recommended.

3-D SOUND

N international group of businessmen listened to

a table-tennis game from a binaural tape recorder

recently in Chicago and ended up by moving their

heads back and forth, ™ watching ” the imaginary

ball bounce from end to end of the table that wasn't
there.

This feat of realism was carried out by Magnecord,
Inc., on their binaural system of recording sound.
This registers the “ third dimension,” or directional
focation of sound, along with pitch and volume, just
as the cars are able to discern it naturally. Music
recorded and replayed by the Magnecord binaural
system is extremely life-like.

The occasion was the two-day visit of the
« Observatour > group of overscas businessmen to
the Magnecord plant for the purpose of observing
the latest developments in recorders, and receive
training on demonstrating, selling and servicing these
technical instruments. Magnecord, Inc., is the world’s
largest manufacturer of professional magnetic tape
recording equipment.

The ** Observatour,” sponsored by Ad. Auricma,
Inc., export represcntatives of Magncecord, Inc.,
was a five-week, 4,000-mile tour of 20 U.S. industries
in I8 cities from Massachusetts to lowa, by business-
men from Argentina, Belgium, Brazil, Cuba, Mexico,
Spain and Uruguay.
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of the simple one-valver described last month

and probably have conducted some tests.
There were two vital parts of the receiver not men-
tioned, namely the low-tension and the high-tension
batteries. In larger receivers these are sometimes
separate units consisting of a high-tension battery of
anything from 60 to 120 volts, and a two-volt wet
accumulator, which can be re-charged when it runs
down. This little receiver makes use of a combined
L.T. and H.T. battery. The theoretical sign is shown
in Fig. 11 below. It is important to remember that
the thin line always represents the positive terminal
of the battery and the thick line the negative. This
applies to both H.T. and L.T. batteries. I is necessary
10 bear this in mind because most circuit diagrams do
not include the positive and negative signs. 1t is a
detail one is expected 1o remember.

Examination of the circuit will show that the L.T.
negative and H.T. negative are joined together and
this is standard practice.

I ought, here, to say in connection with a circuit
diagram, that where two wires are shown connected
by a black dot. the dot represents a soldered joint,
and where two wires cross one another by means of a
loop they are not connected. Although (his is clearly
stated in the caption (o the circuit, one or two readers
missed the explanation.

Now for a test run. Having connected the aerial,
the carth, the battery and the carphones turn the
acrial tuning condenser, that is. the left-hand knob on
the panel, and listen for signals. When one is heard,
turn the reaction condenser by means of its knob to
build up the strength of its signal. It may be that the
reaction condenser fails to do this, or that it acts in
reverse, that is to say, when the plates are all out.
In this case it is only necessary o reverse the connec-
tions from the reaction coil to this condenser. Make
sure, of course, that the switch is in the “on
position. If you still do not obtain signals, check the
wiring very carefully by the wiring diagram (Fig. 12).
Ordinary cotton-covered wire of about 22 gauge
may be used for wiring. If signals happen to be
weuk, try the effect of connecting the aerial lead direct
on to the tuning condenser, that is cutting out the
0001 yF fixed series aerial condenser. This may be
necessary if a short inside aerial is used in preference
to an outdoor one. Also try varying the position
of the reaction coil—sliding it slightly to one side of
the other coil. A smooth control of reaction should
be aimed at.  Avoid tuning in with the set oscillating
as this will cause interference with vour neigh-

YOU will by now have completed the wiring up
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The Second of Our New Series of Articles for
Those New to Radio. This Article Concludes
Instructions on the One-valver and Explains How

to Convert it into a Two-valver

By F. J. CAMM

bours’ reception. If the set oscillates reduce reaction
immediately. a

Tracing Faults

Assume (hat the receiver gives no signals at all.
Disconnect the wire which is connected to the anode
or plate socket of the valve-holder (in the theoretical
diagram, Fig. I, given last month, this is represented
by the black line at the top inside the circle), and
connect one lead of a pair of headphones to the
terminal and take the other lead to H.T. positive.
Switch on the set and ascertain whether signals come
through. If you hear nothing at all tap the valve.
If no noise is heard, the valve is defective, or the L.T.
circuit is not complete.

Converting to a Two-valver

In Fig. I} the circuit shown last month has been
altered 1o include a second valve. The old circuit is
shown by dotted lines and the new component (the
low-frequency transformer) and the additional wiring
arc shown by solid lines. The theoretical sign for a
low-frequency transformer is shown in Fig. 14,
which also includes a perspective sketch, showing
what the transformer looks like. Now a low-frequency
transformer is a device for coupling valves together
$0 that both the volume and the quality of the signals
Is improved. A low-frequency transformer consists

—

AT

Fig. 1\.—The theoretical signs for low tension (L.T.)
and high tension (H.T.) barteries.  Note that the
thin line always represents the positive  terniinal,
and the thick line the negative terminal.  On the
left is a piciorial view of an all-dry combined L.T.
and H.T. hattery, but in most cases the accunudaror
is of the wet type o that is to sav it contains dilute
sulphuric acid and can be recharged.
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. Fig. 12.—Wiring diagram Sor the simple one-valver,
i circuit diagram of which was given lust month. A
S circuit diagram showing how (o converl it inio a
nwo-valver is shown in Fig. 13.
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LIST OF COMPONENTS

One .0003 ;F variable condenser.
One .0001 o F variable condenser.
Two .0001 ;F fixed condensers (1.C.C.).
One H.F. choke.
One 2 megohm grid leak.
i One coil (sce text).
One XD 1.5 v. valve (Hivac).
One valveholder.
One On/Off switch.
TFour terminals.
One pair H.R. headphones.
! One type L5504 battery (Vidor).
' Two knobs.
Connccting wire,

1—

wood for baschoard and pancl

of a corc of soft-iron stampings, around which are
wound two separate coils of wire—either side by side
or one upon the other. The ratio of these windings
determines the amplitication given by the trans-
former, and thus a three to onc transformer means that
the primary has (roughly) one-third the turns of the
secondary. The primary winding is connected in the

S D o} -
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anode circuit of the valve, that is, one end of the
primary is joined to the anode and the other end to
the H.T. supply. The oscillations in this winding are
transferred by induction to the secondary winding,
which is connected to the grid circuit of the following
valve, and therefore, this valve receives similar
impulses to this with the exception- that they are
strengthened by the step-up duc to the ratio of the
windings. The advaniage of this type of coupling
lies in this step-up of strength or stage gain, but there
are a number of disadvantages.

In other words a transformer is a combination
of two inductances (coils) so arranged that alternating
current in one will induce current in the other wind-
ing. There are three principal types of transformer
employed in wireless receivers ; high-frequency trans-
formers, low-frequency transformers and mains
transformers. High-frequency transformers consist
simply of coils of wire, of which either the primary
or the secondary may be tuned. The coupling IS SO
tight that the effect of tuning one circuit is the same as
tuning both. The relation between the windings, or,
in other words, the ratio, is governed by the type of
valve with which it is used. The low-frequency
transformer consists of a similar arrangement, with
{he inclusion of a corc of iron to increasc the
inductance.

The mains transformer consists of a similar
arrangement, except that the primary is wound for
inclusion in the A.C. mains circuit, and in place of
one sccondary, several secondaries are employed, t0
give voltage supplies for heating the heaters of valves
and also for H.T. supply. One secondary winding
is provided for the purpose of giving the H.T. supply.
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13—_Theoretical circuit of a two-valve receiver. %
The one valve circuit is shown by means of i
The only additional parts @
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L.F. transformers generally have a step-up ratio of
fromlto | to 1 to8; the most usual ratio is I to 3.
The usual ratio of primary turns to secondary

turns is spoken of as the rransformation rutio ; thus
a wransformer with 100 primary turns and 1,000
secondary turns would have a transformation ratio
of 100 1o 1,000 or 1 10 10.

Primary turns Primary E.M.F.

Sccondary turns  Secondary E.M.F.

Transformation
Ratio

When connecting a low-frequency transformer it is
important to note which is the in-primary (I.P.), the
out-primmarv (O.P.), the in-secondary (1.8.) and our-
secondary (O.S.0 otherwise it may be necessary after
testing to change over the connections.

Some transformers are marked 1.P., O.P., 1S,
and O.S. although most to-day arc marked, P. (or A),
H.T., G. and G.B. corresponding to plate (or anode),
high tension, grid and grid-bias. These, of course,
correspond to 1.P., O.P, 1.S. and O.S.

In some designs it is necessary to avoid the direct
current flowing through the primary of the trans-
former and it is, thercfore, parallel fed. This means
that the terminal marked H.T. should be joined to
carth, the terminal marked P should be fed through
a fixed condenser of about .01 to 1 uF capacity to the
plate of the valve, and the high tension applied 10
the plate through an anode resistance. The anode,
is, of course, another name for the plate of the valve
although the term has other meanings.

The anode resistance should have a valuc about
four umes the impedance of the valve. Later on,

L.F transrormer

HT+

7T\

Y

1]
]
i
beamcrsvcrmsnrsy | woor-avewson § o

(%)

hich is modified from the one valve circuit given

wied lines.

The new wires and additional components

e a low-frequency transformer, a valve and a valve
LS and 16).

) | W ) (). ) G A, )T (N || ) R () ) ) D4 - () 1) -

) ) - ) a—

—

-
-
<3

> ®

Fig. 14.-—Theoretical sign for a low-frequency
transformer and Ueft) pictorial view of an aciual
L.F. transformer.

when we deal with valves separately. we shall learn
what the impedance of a valve means, but briefly it
means the resistance o flow of current offered by a
circuit.

The ratio of the transformer must be chosen
according to the position it occupies in the circuit.
1f, as in this case, only one stage of low-frequency
amplification is emploved, a high ratio transformer
can be used, say 7 to 1, although this to some extent
will depend upon the valve. 1If a pento:le valve is
used a ratio of about S to 1 would be suitable.

The valves used in these two circuits are triodes,
that is to say they have three electrodes, an elec-
trode being either of the two poles or terminals of a
valve, battery, dynamo, etc. A pentade, as its
name implies, thus has five electrodes. In the case of
a triode the electrodes are respectively, the plate,
the grid and the filament. The filament is surrounded
by the grid and this in turn is surrounded by the
anode or plate. Some valves, of course, cmploy
more than one grid. .

The functioning of a valve commences when a /fow
tension (low voltage) current is passed through the
filament.  This has the effect of heating it and when
1t has reached the correct temperature it throws off
minute electrical negative charges known as electrons.
The electrons are attracted to the grid and from there
to the plate and from thence they flow back to the
high-tension battery. To attract these negative
electyons to the anode from the filament the anode is
kept positively charged, for it is a well-known fact
that a positive charge attracts a negative charge. To
charge the plate or anode positively it is connected
to the positive side of the high-tension battery, the
negative side of the battery being connested to low
tension negative as explained carlier. In this way
the voltage applicd to the filament remains un-
changed, but the voltage of the anode in relation (o
the filament is greatly increased and with it the
clectron flow.  The grid is a spirally wound length of
special wire and o this the incoming wireless signals
are applied.  These signals are alternatively negative
and positive and this changing of polariry tends to
control the electron flow {rom the tilament to the
anode ; for when the grid is positive i1 acts jike a
small anode and because it is ncarer to the filament
its attraction for the electron is much greater. But
this also means an increase in anode cuirent.

ot [E==N
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The grid, however, is just as often negative and
has the effect of repelling electrons leaving the filament,
for like repels like and unlikes attract. A negative
grid will therefore mean a decrease in anode current.
1t will be seen then, that if the grid is biased nega-
tively with a grid-bias battery it will tend’to prevent
any positive signal voltages from making the grid
positive.and the flow of grid current is thus prevented,
although the controlling action of the grid is main-
tained. It is important, therefore, to use the correct
value of grid bias, otherwise the grid will not be
able 1o deal properly with the signal voltages applied
to 1.

A valve acts as an amplifier owing to the fact that
the anode current produced by the application of a
potential or voltage, or pressure 1o the cathode (the
filament) and anode is much greater than that which
is passed to the grid. The signal oscillations on the
grid vary the anode current as explained above and
as this is of greater magnitudé than the signal
amplification takes place.

In the one-valver the valve, of course, acts as a
rectifier as well as an amplifier, as already explained.
A negative potential is applied to the grid so that
when the signal oscillations are passed to the valve a
uni-directional current is produced in the anode circuit.

This is not the only method of rectification, of
course, for it may be carried out by including in the
grid circuit a fixed condenser with a high resistance
joined to the cathode. The inclusion of this condenser

and resistance has the same effect, namely the produc-
tion of a uni-directional current in the anode circuit.

We have not yet dealt with the grid leak, which is
called upon in a detector circuit to discharge the
electrons accumulated on the grid during alternate
half-cycles. In the resistance-capacity-coupled stage,
which we shall deal with next month, it has to com-
plete the grid circuit of the valve and discharge it
continuously and rapidly so that the voltage at the
grid at any instant accurately follows the signal voltage
fluctuations. For the average leaky grid detector a
condenser of .0003 mfd. capacity and a grid leak of
about 2 megohms resistance are usually recommended
while for the low-frequency resistance-capacity-
coupled stage the condenser may be as greal as .05
mfd. and the grid leak of about 250,000 ohms
resistance. The function of the coupling condenser is
principally to control the alternating signal applied to
the grid of the valve, and the grid leak acts as a
discharge resistance.

The reactance, or opposition, offered by the
condenser to the passage of an alternating current is
high at low frequencies and lower at high frequencies.
Errata

On page 252 of the May issue (first instalment of
this series) .000001 mfd. read 0.000001 F., and the
reference to picafarads should be 0.000000000001 F.
A microfarad is usually written as | mtd., or | yF,
and the picalarad as | pF, or | puF.

(To be continued.)

THE LATE C. E. M. JOAD
(Continued from page 330)
to reply in the negative, of course. My next question
was : What happened to the students if they failed to
answer the questions correctly ? To which came the
obvious answer that they were failed. That, | said,
was precisely what 1 had done to him! He rather
enjoyed that sockdolager. As a result of further
conversation | forced him to admit thal he was a mere
showman and poseur. His reply was pitiful. ** What
does it matter ? | make a lot of money out of it !”

During the 1914-18 war he discovered that he had a
conscience—in other words he was a conscientious
objector, or, to put it more bluntly, he wanted to dodge
joining the Army. In 1933, inan Oxlord Union debate,
he spoke in favour of the resolution *"That this
House will in no circumstances fight for its King and
country.” His advocacy of that  resolution was
responsible for it being passed.

Every reader was aware of his famous trick, when
asked 4 question in the Brains Trust, of prefacing his
“ reply ” with the words, It afl depends what you
mean by ...” That was only anothet way of admitting
that he did not know the answer, a dialectal trick of
gaining time to think out some sort of an answer,
or completely altering the question so that he could
provide an answer for the question in its new form.
No man who had suffered the soul-destroying atmo-
sphere of the Civil Service for 16 years, as he did,
could possibly be the scintillating wit and philosopher
which was his particutar pose. For Joad was
undoubtedly a poscur.

His main claim was that he was a philosopher.
He worshipped at the shrine of Socrates in the belief
that by so doing people would endow him with the
wisdom of Socrates. [t was his form of reflected
glory. Joad was not a philosopher ; he changed his
mind too many times for that and, indéed, his code
of living was certainly not philosophical, for he was

neither epicurian nor stoic. The very first tenet of
philosophical teaching is that honesty is the best
policy. Everyone knows of the railway incident
(which resulted in his exit from the Brains Trust)
in which he was charged with travelling on the
railway without a ticket and with intent to defraud.-
In his apologia relating to that case he admitted that
he had “ lied like a trooper.” The opinions of a
man who so frequently changed his mind (he was an
agnostic at one time, but later returned to the fold)
could not be relied on, for what he stated one day he
was likely to disavow the next.  We must not forget
the many thousands whom he converted to beliefs
which he later disowned. He wrole many books,
but none of them could be tlassed as literature. Some,
indeed, were pot boilers.

He was educated at Blundells School, Tiverton,
and gained a scholarship to Balliol College, Oxford.
Latterly, he was head of the Department of Philosophy
at one of the less well-known colleges attached to
London University—thc Birkbeck. He wus a socialist
 not because | like the working classes, but because
1 hate the sight of them and want to make them
different.” Even his socialist views changed.
* Socialism, which when 1 was young was an affair
of long hair and red ties, is now an aflair of red tape
and safety razors.”

Withal he was an entertaining chatterbox, and the
fact that his verbal froth was pleasant to large numbers
of people is perhaps justification for the respect many,
who did not know him, felt for him.

Was Joad, therefore, a philosopher? A poscur?
a humbug? Your appraisal of him is as good as
mine !

De mortuis nil nisi homum ? Bunkum !

Whilst & man is protected by the law of libel from.
the truth being told about him while he is alive, no
one should object if it is told about him when he is
dead.

.
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‘A small, seli-contained set which can be car-
ried about from place to place must be a valuable
addition to your per=onal beclongings. When
the family want Television. for instance, you
may wish to hear a special Radio item. if you
have a long Jub to do in your shed or greenhouse
or gven whilst having a baLh, an important pro-
gramme need ot be missed. Cycling, too. can be
made more enjoyable if you can listen to music
and singing (af course under these congnions a
loudspeuker would not be too successtul but an
earphone of the deaf-aid type is ideal).

Above Chassis
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The little set described here uses sub-
minjature valves and can be built for only

80/~. It will receive long and medium waves at
good strength with only a short throw out aerijal.
The circuit used, i.e., single-coil tuning with
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reaction is one which
was very popular in the
early Kit set days. We
have chosen this tyvpe

of circuit because it
works well with the
miniature valves 2nd

does save the heavy cost
of the midget 2-gang
LF, transformers, etc.,
which are necessary with
2 superhet, Also this
set 15 much cheaper to
run having only three
valves and needing only
45 volts H.T. in_ most
4reas and 1! volts L.T.

We give enough details
on this page for most
readers but a blueprint
showing point to point
wiring is available, price
6.

Notes

1. For L.T. use 1.5 v.

battery type U2.

2, For H.T. use 45 v.

Ever Ready battery B106.
. In most areas a 15(t.

aerial slung around the

picture rail is plenty.

4. To receive the station

adiust tuning and reac-

tion contro.s together.

5. In weal reception

areas try a longer aerial,

an earth, and/or increase

the H.T. to v., e,

Ever Ready batrery Bi26.
Components, valves

and prices

Resistors

R!. R3, Ri—2.2 meg-

ohms.

R2, R5—360 k ohmas.

R&—1 Megohm.

Total 6 available for 2/-.

Fixed condensers

C1. C4. C8, C3—1,000 pF.

€5—100 pfd.

C7—.1 mfd.

C9-~.01 mfd.

C10—2 mfd.

Total 8 available for 4/-.

Variable Condensers

C2—.0005 mid.

C3—100 pfd.

Both available for 7/-

Valves

V1,V2—CV443 >

5/9 each.

V3—CV3ss 6/9

each.

I casnti
segeaEnnd

M.‘,D:-;—/‘i"r RUISLIP  MIDDLESEX

Assembled  Reeciver

Other component(s

Metal Chassis........cooeeoi i, 4/6
Miniature cutput transformer 4/6
Dual wave coil ... 316
3! in. loudspeaker 14/6
On/off switch R/6
Kuobs (2) 1/-
Cabinet f

Bluepring

Special Offer

All above parts bought separately come to £4/2/6,
but if you buy them all from us within 30 days
we will supply the cabinet at 13/3 thereby reducing
toral cost cf set to £4. Non-callers add 2/- for
postage.

\ [ELECTRONIC PRCCISION GUIPMENT L

e 42-46 WINDMILL HILL 152-3 FLEET
LONDUN E.CA.

0
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SPECIAL
ANNOUNCEMENT
TO ALL
TAPE-RECORDING
ENTHUSIASTS

A new version of the famous *‘Lane
Tape Table is now available incorporating

@® Three very high grade motors design2d
and made for the job, by the Verdik
enginesrs

@ Even bettar heads.

@ Positive braking on all fuactions,

@ Fast forward run and rewind in 50 secs
WITHOUT UNLACING TAPE.

@ Very simple to use. Only two controls.

One for rewind and one ON-OFF
switch,

No Tape Table of this grade has ever been
offered to the public at anything like the
price and it is fully guaranteed.

ANE

TAPE TABLE
MK. IV £17 10s.

From your local dealer or in case of
difficulty write to

VERDIK SALES LTD.,

17, SHAFTESBURY AVENUE,
LONDON, W.i

Phone : GERrard 8266.'

B.A. SCREWS, NUTS, WASHERS, ETC.

Prices per gross

Brass Nuts

Assd. Screws 2/6 Full tock
Assd. Nuts 2/6 OBA 6/9 6/
Screws and Nuts 2BA  5/6 5/-

) gr. each 2/6 4BA 5/-  4/-
Brass Screws, 5BA 4/~ 3/9
Assorted 6BA  4/- 3/6
2BA 5/6, 4BA 5/-, 7BA  4/6
6BA 4/-, 8BA 4/6 B8BA 4/6 4/-

Soldering Tags, Assd. 2/-, 2BA 2/3, 4BA 2/-, 6BA 1/10, 8BA 1/10.
Eyelets and Rivets, assd. 1/6. Aluminium Rivets, assd. 1/6.
Br. Knurled Terminal Nuts, 6BA 8d., 4BA 1/-, 2BA 1/6 doz.
Br. Terminals, w/nuts, heavy type, NP, &d. each, 5/6 doz.
GRUB SCREWSs, Assd. 1/6, 6BA 1/3, 4BA l/‘. 2BA 1/6 per 3doz.

A SELECTION FROM OUR HUGE STOCK OF SCREWS
PRICES PER HALF-GROSS.

ABBREV. : Heads. CH., Cheese. RH., Round. CS., Counter-
sunk. NP., Nickel Plated. CP., Cadmium Pi, SC., Sell-colour,

6BA BRASS STEEL
%" CH NP 1/6 %7 RH NP 1/5 A7 CH NP I/~
v B H

Brass Washers
Assd. 1/6, OBA 2/-,
IBA 2/-, 2BA 1/10,
3BA 1/9, 4BA /8,
SBA /6, 6BA /6,
8BA 1/6

E A | VO 1) 1" RH SC /-
B ., A7 [ V2 4 1" cs CP 1)~
2, w e SO 11 ] " RH SC 172
W o e 87 L,y gt Cs CP ol
S 1 L B A i, N
%, o2 " . sC o2 1" RH SC 12
27 .. SC n 1 ., NP 23 £"Cs CP /4
o NP 2/1 %7 CS SC 1/4 3 ., ., 15
7. . Y3 KT, NP 16 §” RH SC 18
1" .. . 2/6 /SO Vi 4 1”Cs Cp 17
g st/ K KT, 18 1I"CcH ,, 19
B 1/9 | SR 14 4 W ., 2/6
1”cs o, 2- 3, . 10 5T HH 2/y
4BA BRASS STEEL
%7 CH NP 2/- }"RH NP I/ID 4" Cs Cp 12
SO 1 | o, .23 . .13
2. . 2 P 11 gRH V4
S S SN ' AN Y
I . 28 i"cs ., I8 o, . Ve
oo 33 o, 2 i~Cs CP 1/4
2" Hex/H,, 2/6 7o, . 23 i"RH SC 16
o . 38 o, . g, CPoI/e
8BA BRASS STEEL
% CH NP 2/- 1" CH $C 2/- 1" CH CP 2/-
. . 28 HTRH NP 272 A" CS ., 2/-
icsoo, 18 %7 . . 26 $TCH . 22
e, w 2/3 3" w 29 LT RH 272
&7 . W e 8" Hex ., 2/9 1" CH NP 2/3
[ I 1T T 2/10 " RH CP 22

ALL ABOVE POSTAGE EXTRA. |

G.E.C. & B.T.H.
GERMANIUM CRYSTAL DIODES

G.E.C. GLASS TYPE fin.—ain.
8.T.H. LATEST TYPE MOULDED IN PLASTIC
Both Wire Ends for Easy Fixing. 4/6 each, postage 2!d.
B.T.H. SILICON CRYSTAL VALVE
3/6 each, postage 2!d. Fixing Brackets 3d. Extra.

Wiring instructions for a cheap, simple but high quality
Crystal Set included with each Diode and Crystal Valve.

Large stocks of Copper and RESISTANCE WiRES ; Paxolin,
type TUBING ; Laminated Bakelite and Ebonite PANELS ;
TUFNOL and EBONITE TUBES and ROD: ERIE and
DUBILIER RESISTORS ;: GERMANIUM and SILICON DIODES.

POST ORDERS ONLY PLEASE.
Send stamp for comprehensive lists. Trade supplied

POST RADIO SUPPLIES
33, BOURNE GARDENS,
LONDON, E.4
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TUNING PACKS

PRINCIPLES OF DESIGN AND DETAILS OF SOME MODERN PRODUCTS
By W. ). Delaney {G2FMY)

N the early days of home-construction, the
amateur wound his own coils which were later
superscded by commercial products usually

ganged in sets of two or three. The type of circuit used
in these receivers was of the simplest, and to construct
a superhet was considered extremely difficult-—if not
impossible. The design of coils has gone a long
way since then, and to-day the coils have been reduced
to extremely small dimensions, but are, in general,
more efficient than their larger earlier counterparts.
It is to-day possible to purchase individual coils
with iron-cores for inductance adjustment in
practically every type nceded in a modern receiver.
Ina T.R.F. circuit all coils work at the same frequency,
whilst in a superhet onc or two coils are at signal
frequency, and one is used in the oscillator stage,
with all remaining tuned circuits operating at a fixed
frequency. This permits of screening and maximum
gain, whilst the soils for these circuits may be screened
and once installed may more or less be forgotten.
They are, of course, the IF transformers. Thercefore,
in a modern circuit there need only be three coils
for a really efficient superhet circuit, and for a T.R.F.
the same number of coils will permit of a two H.F.
design.

The main difficultics encountered in using two or
more coils are the disposal of connecting leads and
the prevention of interaction. The former may be
taken care of in the mounting process, but screening
must be introduced where the coils operate at the same
frequency, and difficully is usually encountered in
arranging the leads. This difficulty is increased
when it is desired to make a circuit (o operate on two
or more wavebands.

Frequency Coverage

For a medium-wave-only circuit, little trouble
should be expericnced, @ simple stvip of metal being
used on which the coils may be

From these details it will be seen that whilst the
construction is not really difficult there are a number
of incidental items which will call for care, and the
accessibility of the trimming devices and the arrange-
ment of the switch generally call for rather more
work and skill than the average amateur can cope
with. -

Fortunately, therc are now availablc on the
market various commercial packs in which all the
intricate work is already done, and the packs are
generally built round the multi-contact switch in such
a manner that the switch mounting nut—usually of
the one-hole fixing type—is used to mount the
complete unit.

In some of these packs the trimming or initial
adjustment may be carried out from the rear of the
chassis, whilst in others it may be necessary to drill
holes in the chassis to enable a trimming tool or
screwdriver to-be inserted to make the adjustments.
The packs should be selected by the constructor with
care, bearing in mind the wave-bands he desires to
cover, the type of circuit he wishes 10 use, and whether
or not he has access (o a signal generator. In many
cases the packs are supplied pre-tunéd, which means
that they have been factory-tested on an actual
receiver and have been accurately aligned. This does
not necessarily mean, however, that such pre-align-
ment will hold good in another receiver, as the way
in which the leads from the pack arc run to the
valveholders, etc., may introduce stray capacities
exceeding those which existed in the test’ receiver,
and therefore 4 slight adjustment may be called for
in order to obtain maximum performance. Such
adjustments should, however, be very -carefully
carried out, the trimmers or cores only being moved
a very sh;,ht amount. If they are turned too quickly
or too much and have to be re-set, it may be found
that the optimum setting is not easily found and they

mounted on cither side, in the casc
of a T.R.F. circuit. With a supecrhet
the two coils may be placed side-by-
side with about one inch scparating
them, providing that no R.F. stage
is employed. In the latter case, the
tuning circuits of the R.F. stage and
the input of the frequency changer
will be identical and thesc should
therefore be screened in the same
manner as the T.R.F. coils. If a
two wave-band circuit is required,
two identical scts of coils will be
neeéded, and a wave-change switch
will be needed to select the desired
coils. The type of switch will de-
pend upon the types of coil and
the particular circuit which is used,
and in the case of the superhet
additional padding and trimming

condensers are nceded to cnable a
standard type of tuning condenser
to be employed.

A typical modern coil pack mounted on the tuning condenser.

This is a Denco product.

P . . -
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may have to be sent for re-alignment or a signal
generator obtained to trim them.

Tuning Dials

A further advantage in using these commercial
coil or tuning packs is that the makers usually supply
for use with them a calibrated tuning scale which,
provided the right type of tuning condenser is
“employed, will ensure that an accurate dial is available
“and the location of stations may be read off as in a
commercial receiver. This is, of course, one of the
‘main difficulties of the home-made receiver. A
simple dial marked only in degrees, or a home-made
dial calibrated on actual stations may be made-up,
but the finished product will not have a professional
appearance. A selection of dials are available with
some makes of pack, and in some cases these will
hold good irrespective of the actual receiver circuit
which is adopted, that is, whether or not an R.F.
stage is employed before the frequency changer.

The illustration on p. 341 shows a very small coit
pack from the Denco range, which is actually
mounted on the tuning condenser, and the dial for
this is shown in the background. To simplify still
further the work of making a superhet the Roding
Laboratories, for instance, supply a coil pack and the
required 1F transformers, all pre-aligned and sealed.
and if desired these may be supplied with the

‘condenser and dial, all matched to reduce construction

merely to the wiring-up of the remainder of the parts.
The Osmor coil packs are also available with a
specially-prepared dial, and readers will remember
that this was employed in our Three-speed Autogram.
In the Osmor range a separate unit in the form of the
necessary parts for an R.F. stage are available, so
that if a constructor should build a superhet without
an R.F. stage, and later decide to add such an
arrangement, he need not replace the entire pack—
merely obtaining the R.F. stage and adding the valve
and other necessary items.

Tele-type Equipment

.IN[TIATED through the operational research of

International Aeradio Ltd. and produced by the
“Plessey Co., as a result of development in con-
junction with LA L., this new radio tele-type receiving
and transmitting terminal equipment is the first to
. be designed as a complete unit to meet the exacting
requirements of world-wide high-speed telegraphy
for teleprinter transcription. Its advent should
“prove of primary importance to press agencies,
_transport, meteorological and other authorities of
_international scope whose operation necessitates a
"high degree of reliability in teleprinter transcription
over long distances. .
- This Plessey —L.A.L. equipment fulfils the stringent
11.C.A.O. requirements for aeronautical fixed tele-
. communication networks ; it is designed for un-
. attended operation, providing four channels for
- F.S.K. working in the H.F. band 2-20 Mc/s. In
. these circumstances it makes available extremely
stable and completely automatic transmission and
. reception of radio-telegraph signals to give the
maximum Tealisable service throughout the year,
mitigating, to the greatest possible extent, diurnal
and seasonal changes in propagation conditions.

The complete installation may be remotely con-
trolled over two telephone lines at distances up to
10 miles, using a control panel fitted with a standard
telephone dial and an indication that channel selection
has been achieved. Alternatively, local control can
be extended up to 50ft. on a multi-wire system.

Six foot cabinets with standard International 19in.
rack and panel assemblies house both the receiving
and transmitting terminals (double bay for receiving
and single bay for transmitting). Cooling of the
cabinet interiors is accomplished by forced air
draught, the small. pressure built up. internally
virtually excluding dust and dirt. The entire equip-
ment is fully tropicalised, and all transformers and
chokes are totally enclosed.

The installation described represents the most
comprehensive equipment at present offered by the
company for this service, but, for more modest
operational requirements, a reduced scale of equip-
ment can be offered at a corresponding reduction
in’ cost. .

For example, equipments can be offered ‘varying

- external

Coronation Commentators

THREE more names have been chosen for the team

of commentators to describe the Coronation
events on June 2nd. Bernard Braden and Michael
Henderson will join the television team and Willy
Richardson. who hails from Trinidad, will join the
sound team.

Braden had much experience as a sporting and
ceremonial commentator for radio networks in
Canada before coming to this country in 1949 ;
Henderson, onec-time newsreader/announcer in the
European Service, has done many commentaries on
television in recent months, and Willy Richardson,
West Indies producer in the BBC's Overseas Service,
has been heard in many feature programmes in the
services. The selection of these three
commentators completes the final team for the
domestic programmes on June 2nd. Positions at
Westminster and along the route are as follows :— |

Michael Henderson Richard Dimbleby

Television
Commentators

Sound
Commentators
Jean Metcalfe =
Wynford Vaughan Chester Wiimot

Venue
Buckinghum Paluce
Victoria Memorial

Thomas Berkeley Smith
Talbot
Duckmanton
Willy Richardson
Embankment ... ... Rex Alston Max Robertson
Outside Westminster Frank Gitlard Mary Hill
Abbey Tom Fileming Michael Henderson
Annexe Audrey Russell —
Capt. W.E.S.
Briggs

fnside Abbey ... Howard Murshall
John Snagge
Raymond Baxter
David Lloyd James
John Arlott

Alun Williams
Henry Riddetl

Richard Dimbleby

Trafalgar Square
Marble Arch
Piccadilly Circus
Stanhope Gate...
St. Jamess aca
Near Grosvenor Gate

Brian Johnston
Bernard Braden

from 3, 2 or | channel (diversity) with or without
remote control down to a single channel non-
diversity installation consisting of : 1 Receiver,
1 H.F. Oscillator, 1 Beat Frequency Oscillator,
1 Converter Unit, 1 Keyer Amplifier, 1 Stabilised
Power Unit. Mounted in a small single-bay cabinet.

A wide range of special installations using the
same basic units can be supplied to meet any opera-
tional requirement.

. . . N -
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=== Greagt Britain’s Yalve Mail-Order House===

““DEMOBBED
VALVES”
ang

EASY TERMS
ON ALL
TAYLOR METERS
Terms up to 10 monchs and
very near Cash Price. Please

ask for full List, Terms and
Proposal Form.

TAYLOR MODELS

20B  £15.15.0 120A £ 9. 0.0
45B 25.10.0 | J30A 15. 0.0
66A  22.10.0 | 170A 24, 0.0
71A 12.10.0 | 190A  22.10.0
72A 16. 0.0 | 240A 4. 0.0
77A 15. 0.0 | 260A 36.15.0
88A  21.10.0 | 520A 10. 0.0
110C  14.10.0 | 290A  29.10.0

S?LE of Radio Cell Testers,

PHILIPS Neon Testers, 100-
500 v., only 4/6.
Condenser Tester and Recti-
fier Units, 39/6.
D.C. Neon
Type 400, only 1i/3.
Solderlng Irons, 16/9.
Adcola lrons, 25/6.
Everlasting Sapphire Gram
Necdles, 3/6

Testers,

Inspection and Garage Hand
Lamps, 6/6.
Morse Buzzer Outfits, ex-Air

Ministry, 6/-.

Ex-Govt. Mikes, 12/6.
Amplion Test Meters, £5.
.Germanium Crystal Diodes
w. Circuit, 3/-.

VCR97 C.R.T. only 20/-.
Rod Antennas, Ift. sections,

dozen 2/6.

SERVICE SHEETS

The one you

require
enclosed, if available, in a
dozen assorted of

our best choice 10/6

SURPLUS"2'VALVES |

IB4  worth 17/3 only 4/3 |
2A6 . 23)- ., 5/6
2A7 . 25/10 ,, 6/S
2B7 . 238 ., 5/It
12A 12/3,, 3-
26 . 116 210
34 173, 43

Pius 9d. for postage and packing |

0zZ4 9/- | 6N7 14/6
1A5 9/6 | 6PS 9,
1B4 10/6  6Q7 12/6
1G4 86 | 6R7 10/— |
1G6 86 | 6SA7 96
ILNS 6/6 | 65G7 9/6
ILA4 §/6  6SH7 8/~
1P5 9/6  6SK7 9/6
IR4 9/6 | 6SL7 16
IRS 13/6 | 6SN7 12/6
154 12/~ | 6557 8/-
155 - | 617 9/6
1T4 11/~ | 6THS 9/6
ITs 10/6 | 6Us 9/6 |
v - | eu7 9/6 |
1C6 $/6 | 6V6G /- |
2A6 10/~ | 6ZY5 10/~
2X2 8- | OD3 14/6
3v4 /- | 6ws 1
5Y3 12/6 | 6X4 1" |
573 13- | 6X5 10/-
5U4 12/6 | 743 10/6 |
524 n/-| 747 9/6
6A7 14/6 | 7TH7 10/-
6ACS 9/~ | 7B7 wc‘
6ACT 8/6 | 7C5 12/6
6AGS 9/6 | 7C6 /6
6AQ5  I1/- | 757 14/6
6AM6 14/6 | 7V7 10/6 |
6B4 8/6 | 7Y4 10/
687 - | 12A6M 10/~
688 10/6 | 12k8 16 |
6BR7 /6 12C8 10/6
6BW6  11/6 | 12H6 66
6C4 8/6 | 12)5 8-
5X4 12/6 | 12v4 9/6
6Cs 8/6 | 125A7G  10/6
6Cé 9/~ | 12567 9/~
6C8G  14/- | 125H7 8/6
6D6 9/6 | 12817 96 |
6F6 16/6 | 125K7 10/~

5/6 | 125L7 9/6

/6 ‘ 125R7 8/9 |

7,6 | 14F6 10/-

7/6 | 1457 12/6

14/6 | 15 12/

9/~ |18 1/6

10/6 | 19 9/6

9/6 | 25ACS 9,6

8/9 | 2516 10/6 |
6K8 14/6 | 25Z5 /6
6L5G 8/6 2524 u/e‘
6L6 12/6 28D7 8/6
6L7 |4/6 9/6 |

32

117N7
805
807
84/6Z
9004
954
955
956
1299A
1625
1626
XP (1.5)
XH (1.5)
ACDD
CBLI
CBL3!
CL4
DL2
EBC33
ECC31
ECL8O
EF36
EC3I
ECH42
EL3
EL50
TH30C
THé2
UCH42
UF4l
uv4l

| D43

D63
D77
DH73
DH77
DL63
DL74
Hé3
HD24
KT2
KT32
KTél
KTé66
KT72
KT74
KTweél

8/6

1

9/6 |

9/6
10/6
11/6
FH/é

9/-
10/6
1/6
1/6
10/6
11/6
10/
17/-

9/6

96
1,6
17~
17/~
50/~
16/6

96

Tié

5/6

8/6

6/6

8/-

96

9/6

&=

6/ |

10/6
14/6
14/6
13/6

9/6 |

9/6
12/6
15/6

9/6
12/
12/6
14/~

J

7)- |

16/~
lo/-
14/6
14,6
12/-
8/6
8/—
8/6
/-
10/6
12/6
1/6
7/6
13/~
14/6
10/6
12/-
11,6
10/3
10/3
8’6

343

RADIO
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KTWé2  8/6
KTWé3  8/6
KTW73  10/3
KTW74 10/3
[ KTZ41  11/6
LI3 1376
HL4 10/6
NI8 10/6
U7l 10/
u74 10/-
W76 10/3
w77 10/
X73 173
z77 14/6
4DI 10/4
8Al 12/6
8D2 9/6
9D2 8/6
| 1oD1 7/6
11D3 14/6
15D2 16/6
4IMPT  8/6
SU2I50A 14,6
AC6PEN  8/6
ACPI 8/6
ACSP3  11/6
HLI3 10/6
HL23 7/9
HL23DD  9/6
HL133DD 1 1/6
HL1320  10/6
HL41 9/6
HL4IDD 12/6
PEN25  10/6
PEN383  12/6
PEN46 11/~
P4l 9/6
SP2 8/
SP41 10/6
TH233  13/6
TP1340  12/6
TP22 10/—
VP23 9/6
VP41 10/6
VP133 10/6
5P42 12/6
uu7 /6
u2l 12/-
u22 11,6
$G215 7/6
210LF 5/6
LP2 5/6
TDD2A  12/6
VMP4G IS5/
DDT4  14/6
KTZ41 9/6
MUi2 11/6
HLI3C  9/-
354V 10/6
ML4 7/6
MSPEN  9/6
MX 40 13:6
1W4/500 11/6
FW4/500 12/~
FCI3 10/6
VPI3C 8/6

RADIO VA LVES
‘ Z%HIEH ST HARLESDEN AN 1 e

| e—

VALVES

AVO METERS
Model 7 5 £19.10.0
o 40 .. 19.10.0
» 8" ... 23, 0.0
D.C. Minor ... © 5. 0.0
Universal . 10. ¢.0
El. Test Unit 19.10.0
Signal Gen. ... 30. 0.0
El. Test Meter 40. 0.0
Universal Bridge ... 26. 0.0
Heavy Duty Mecter... 5. 6.0
A.C. ELECTRIC - PAINT
SPRAYER

Just plug in and spray. Easier
than a brush—twice as fast.
Completer unit. No extras to
buy. No bulky compressor, no
vacuum cleaner needed. Guar-
anteed. Nozzles FREE. To
spray : Paints, Cellulose,
Varnish, Lacquer, Light OQils,
Insecticides, etc.

{DEAL for outdoor furniture,
Machinery, Insect control, Cars
Rough Surfaces, etc.

Tax Free, 75/-. Post Free.

ELECTRIC PAINT
STRIPPERS

Paint stripping made easy wirh
our foolproof electric toal.
Easier and Faster. Clean and
safe. Old paint goes like magic
Cost 1d. per hour. A.C./D.C.
Guaranteed. Complete with
long cable. 39/6. Post Free.

Ex-Govt. Speaker
Transformers, 2/6.
Hydrometers, 7/6.
Gas Blow Lights, 3/-.
Resistor Colour Code Indicu-
tors, /3.

Nu-Silver Plating, 5,9.
Handy Helper for
Troubles, 3/3.
Lightweight  H/R
phones, 14/6.

Matching

Radio
Head-

J|Elx]P[O[R[T|

to all parts of the
COMMONWEALTH
TAX FREE (No COD)
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nA ‘fl N°T YOU OBTAINED YOUR

I \Illﬂ SERVICING CO.

“MAXIMITE™> plans?

A modern Super-Midget Superhet. only 6in. x 31in. x 2¥in. Latest modern miniature components used. to cnsure maximum
*Gain *Sensitivity *Troublefree working. No surplus partsspecified :
and inability to supply exact specified components over a lengthy period.

therefore avoiding possibility ot leaky condensers
The receiver operates on A.C.,D.C. anr large

mainzdroppers. inecord, etc., have been avoided. FULIL PLANS, including point-to-point wiring. 1 - post free.

METAL RECTIFIERS. —Wes- | MAINS DROPPERS (New). | COTLS,—All Wearite * P type, | SCOTCH BOY FAPPE.—1,2000t.,
tinghouse, 14A8 20 - : 14D36, | —.2a. 950 ohms, .3a., 800 ohms. | 3 - each. Weynmu'h lVDP 35 -. Spare reels, 4 6.
11-; WX3, WX6, 3'9; 36EHT100, | 5/- ; Midget, 63 : Linecord |38 each; “K”
204 : L'1‘52 (12v. I'a.), 19'8 - | .2a."100 ohms ft., .3a. 60 ohms | CT2W2, 106 2 pah : Cb‘SW" VIEW MANTER W PARTS.
1 m.a. Meter, 12'¢ ;: 36EHTA40, | ft., 8d. per ft. ADCOLA Pencil [ 1286 a pair ; T.RF. Coils, __Width Control, 10 - ; Boost
216 : 36EHT45 23/8 : 3GEHTS0. | Bit Irons, 200-220v.. 230-250v., MW LW, with reaction. 768 & Choke, 59: Frame Trans.,
86 - ;'S.T.C. Tvpe K3/100, 14,8 : | 25 6. pair.  Viewmaster oils, | 25ig : Line Transtormer, 32/6
K345 §-: RMI, 53; RM2|1p, TIRANSFORMERS, — | london, 20  Bitmingham, | Focus Magnets. 82:6 : Vision
83: RMS3, 7/-. RS GB. 12/6 : Wearite M800, | Holme Moss, Kirk o' Shotts, | Chassiy, 188 : Sound and T.V.,

: 2]-; Super Midget RSRS 21+-i | Wenvoe, 28:@ per set. 18'6 ; Bracket, 6.- ; Scanning
' Q-MAX ' CUTTERS.—Chas- 1 s inol. W . ils, 33" R
i A T AN for 485 Ke/s, incl. Weymouth . Coils, 333,
?;: }’u’l;;h corznlglere vl\nth {(;\4 i | P4 type. 15/~ per pair TG r” O TARY

I - iin N s ° 3 ., b . . 95 q
lino Tun. Tiin. 16-7 itin. | JACKSON,—Midget Perspex ]‘,}‘ e e 4% | RESISVORS —Surplus and
i 17,90 i, 1997 enclosed Twin Gang  MIth | Surplud 8., dw. 14 Bank, 46! R oy
2.3 32in., 31/ ; lin. Square, | Trimmers. -; SL3 Scale  dw 1D 2w 2 - . s g
233, _ 4 Drive Assembly, 276 : SIS, > B ?"21-, 2 S o 8 I 8. 1 wavt, 8. All standard
HUNTS' MIDGET MorLD. | 26,5, Fall - Vision. 13/ 0 | T.¢.¢.—Picopack. | mfd, 350v., s
SEAL CONS.—) mid, 150v 2 mid, 150y, 10 mfd 25v. 21y gy v ASTER ENVELOPES |
16; .02 n;f(.i‘ IC;OV l/é B (X)é mfd. 12v., 2’6 . 100 mid. 350v., | 3 7 st t i b e -
atd, 350v. 106 0L Mg, 3500 13/6 ; 250 mfd. 60v.. 10-: | 79 posttree
18 : .02 mid. 600v., 1/2 : .001 2,500 mfd. 3v.. 69 ; .001 mfd . T IORY PR (55
mid. 350v., 13 : .002 mfd. 350v §KV..6- ; 12kcv. 102 15KV, | IIGH RESINTANCE HEAD-
13 M.idget. Eleetrolvn(é S 10-; .01 mfd. 8 kV., 10.- PHONES, 1,000 ohms, 12/ a
3932 mifd, 250v.. 2in. x 1in., 9 - + ook “.’iv. 8’6” 1 mta. 7 kKV. \Dumhew. 20/~ | pair.
piNon ; .lia., G
B [0, BEDR, (e Horov. iy 330v. 2a. B~ | cHIoK 0 ma  Midget -
CAFALOGUL NO. 12.--Avail- | CHLASSIS.—Four sides folded | 58 ; 50 ., ISH, 6 6 : 90 m.a. VALVES, — S"ec‘ﬂ‘.,‘{""r-
able in A few weeks time, | with Angle Brackets t(alu-|I10H, 14'-7 70 m.a 1.200 ohms KK. 4,2 BCu2 ACb”‘N»
consisting of 40-50 pages and | miniumy, 6in. x d4in., 5/9 ;| 40H.176 ; 250 m.a.5Hy.. 1986 ; Vi, Mg PE KF35.
nearly 200 ilustrations. En- | 8in. \um 7/8; toln, x 7in., 8 §; | Surplus, 150 m.a, 5H.. 7:6. TP r"“ a t5-
sure that you obtain vour copy | 12in. x 8in., 9/3. All 2iin. deep. | R.F. Chokes. TV diode, LA, PEN25, 2D4A, 6133T. at
by sending 1/- now as we exnect | All prices m(lude postage on | 2:; MW.L.W. 26, Audio 76.
4 great demand for this jssue. | chassis, 5000 ohms, 10 -
CYOU RELY ON Us "

444, WANDSWORTH ROAD, CLAPHAM,

LONDON, S.W.8. Telephone : MACaulay 4155 _
Our No. 11 Catalogue, price 6d. Post Fre 77, 77A, 168, 189 Buses, S.R. Station : Wandsworth
Postage : Over £2 free, below 10/~, B, | £1 9. £2,1'- Road. OUpen till 6.30 p.m. 1 o’clock Wednesday.

(o

THOSE who wish to supplement their existing know-

ledge with a sound technological background and. il | x 7in. x 8tin.

necessary, pass qualifying examinations, can do so by | high. Latest

means of I.C.S. Home Study Courses. These include | type valves

RADIO  SERVICE ENGINEERING - RADIQ | 6BEG 6BAG

ENGINEERING « T/V TECHNOLOGY - ELEMENT- | 8AT6. 6BWS. 5X4.

'ARY ELECTRONICS * RADAR * ADVANCED | Flvwbeel  tun- e
SHORT WAVE RADIO * RADIO and training for the | iP& Neeative BaitTa i
Yollowing examinations—BIR.E. © P.M.G. CERTILKI- | fecdback over N e
CATES FOR WIRELESS OPERATORS - C. & G. | ¢htite audio o
TELECOMMUNICATIONS - C. & G. RADIO SER- g‘_aved"k'r‘l")bs_ -

VICING CERT. (R.T.E.B.)
'AMATEURS - etc. etc.

Students are coached wuntil successful. Fees

are moderate and include all books required.
REDUCED TERMS TO H.M. FORCES
WRITE TODAY for FREE BOOKLET describing
complete facilities for the successful study of Radio
and TiV technology.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 170B, Bldgs., Kingsway. London. W.C.2

C. & G, RADIO

.

International

Please send booklct on subject ...

DIRECT FROM THE
MANUFACTURER

RADIO/RADIOGRAM CHASSIS
A:C 100-120 & 200-250 VOLTS
Fully Guaranteed.

DULCI

All chassis Ittin.

fa s

S 3

Model B3.
Three Wavehands,
CGram, switching
3 Position Tone.
Maodel 83, Plus Push Pull Stage, As B3
with extra valve 6BWH. OQutput 6 watt max.

£15/15/0
Consumption 55 watt. Price, Tax Faid

Model B, Six Wavebands 11-115 metres continuous in 5 ranges

(4 BANDSPREAD) and MW.185-550m. Six £15/15/0

position Tone Switch (3 radio-2 Price;
Tax Paid

BUILT TO HIGHEST PERFORMAMCE
STANDARD & SPECIFICATION

Short.
switch,

Long, Medium,
on hange
Price, Tax TPaid

£12/12/0

gramy.

atching speakers
sent under money

19 extra.
Chas:

Escutchenn for 9in. x 5in. dial.
P.AM. type 3 ohms. 8in. or 10in. available.

N | a 3 9 N i P
(BLOCK LETIERS PLEASE) Ra‘)f[k:ua.muwe conditions asainst remittance.  Free particulars
AdAresS ...covvesnervenarasenraroseany THE DULCI C O. LT D_’
............... 97 ¥ILLIERS RD., LONDON N.W.2.  Telephane - Willesden 7778
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A Built-in Pre-amplifier

AN ACCESSORY FOR THE

RECORD ENTHUSIAST

By N. T. Ccok

HE advent of microgroove recordings will
expose the weaknesses of many conven-
tional gram. stages. It is not unusual to

find that even standard records do not load
normal A.F. arrangements due to many and varied
causes, including lower pick-up and/or valve/s
sensitivity.  Also, how often s satisfactory output
only achieved by keeping variable controls at
maximum ?  Pre-amplifier circuits uare published
as an answer to the insuflicient A.F. gain problem,
but H.T. and L.T. supply are often cither separate,
with their greater expense, or obtained from the
existing source which the pre-amip. *‘adds to™ as
a signal booster. It is not ideal policy to drain the
last drop from power units, especially where the
unit is not fully protected by appropriate fuses. The
idea here given involves more care than expense,
for it will be seen that all vital components are
either already in an existing circuit or due to be
built in as shown (radio side particularly). The
proposition is that by skilful addition of a few
components we can acquire a high level of audio gain
potential, well above normally provided levels
and sufficient to eliminate all nced of ponderous
pre-amps. and trailing wires.

The Circuit
The diagram shows a section of a superheterodyne,

actually the final (usually the first in most sets) I.F.
amplifier and a double-diode-triode  providing
detection (diode) A.V.C. (diode) and A F. amplifica-
tion (triode).  All these functions are retained on
radio, but with the system suggested here for more
audio gain we put our pentode to work again whereas
1t usually becomes redundant on gram. The triode
is also at work, but at no gain, for it becomes a
cathodce:follower with all that arrangement’s advan-
tages. It is not cssential that we should sacrifice
the triode’s gain, however, it can be retgined if
desired simply by leaving its normal anode and cathode
circuits alone and just switching its grid from the
slider of R15 to C6 in the latter case carrying
R21 to chassis. It will be seen, as the circuit
diagram is largely self-explanatory, what to put
in or leave out when considering the question
of whether or not to abandon the triodc’'s normal
function. R

The ' stray capacities ” school will see that I.F.
detuning is unavoidable, the degree of this depending
on the care and technique employed. But in most
cases it will be unnoticeable and for those about to
build and using this idea the question does not arise
because building in pre-aligned 1.F. transformers
invariably ** detunes” them ; no two layouts are
identical.  When [LF.T’s are factory aligned stray
capacities are estimated, not known. Im any case,

]

Zsove v

Switch key
s a — Rodio
b — Grem

AVC To other walves

Theoretical circuit of the pre-amplifier.
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the strays are in negligible proportion with elementary
caution,

A full analysis and detailed description cannot be
given for obvious reasons. Experienced readers will
need no help, and beginners can build the section
(of a superhet) exactly as shown for which reason all
values are given. No great technicality exists here, The
radio side is a well-used and popular circuit, and the
gram modifications are the whole point of this
article. The pentode anode current must be limited
for voltage considerations, A glance at its audio
anode load will show why. Thus appropriale resistors
are switched in for gram work.

Hum

Hum can easily be caused by the increased sensi-
tivity of the arrangement when built as here for audio
work. The L.F. valve will normally already be screened
for its H.F. tasks, but its input and output points
may still give trouble. This is not to say that hum
will occur as a matter of course ; quite the contrary,
for adoption of this systern can easily cure an existing
fault of this nature, not to mention the motor-
boating risked where decoupling is not in use as
shown here ! .

The new input points can be shunted with a low
value resistor (around 20,000 ohms) if hum only
occurs when the signal source, say the pick-up, is
plugged in. With the low value of R10, as shown,
it should hardly be necessary.

Finally, nothing hard-and-fast in the way of
ruling can be stated for this circuit. Knowledge,
experience, need will all vary from reader to reader,
as will existing apparatus and arrangements. As an
example, the valves shown (6J7 and 6SQ7) are 6.3
volt types, and the circuit is adjusted to their needs.
However, valve manuals will supply any help needed
where valves employed differ from those given.
For that reason, with an eye on beginners, especially
those contemplating stocking-up with microgrooves
besides about to build a superhet radio, all values

have been given to complete an overall picture of a
radio section that becomes a pre-amplifier of reason-
ably good quality and unusually powerful A.F.

D N T s

iCOMPONF,NTS NEEDED FOR MODIFICATION

anod

Resistors R11—820 2. 8
R1—1.5 M 2, R13—1 M «. H
R4—4.7 K 0, R16—220.000 2. :

R14—470,000 2.

R7—220,000 2.
R15—500,000 £

R10—47,000 2 (vari-

COMOCORT) CXCOROO0 C0ee)

able). (variable).
R12--2,200 . R17—10,000 2.
R18—6.8K 2. R20—500,000 ¢ (ad-

R19—220,000 2.
R21—470,000 .

just value to out-
put) valve.

:  Condensers Condensers

T T I S S B R AP S

P C3—8 uF (500 .
: wkg.). C2
:  Cl1—10 #F (10 v. ¢s (Al .05 F
: wkg.). C8 ((preferably
: C6—.05 Ci10 mica)
i C16-.02 L. Ci1z
i C15—.0001 § (mica) T
i Switch is 3-pole 2:way. C9 {0001 ;F mica
For an overall list of Cc7
Components add these C4—8 «F (500 v.

(which will normally be

. A wkg.).
I in existing or planned C13—10 »F (10 v,

circuits). wkg.).

: V1l — 6J7G/GT  (or

*  Resistors equiv.).

g R2—100,000 <. V2—6SQ7 (or equiv.).

H R3—4.7 K @, L1, 1.2 and L3 are L.F.
R5—4.7 K 2. transformer coils, L1

¢ R6—220,000 2. being secondary of first.

H R8—220 . 1.,  trans. (normally

H R9—220,000 2. from freq. changer).
performance. Even greater output is optional, as

pointed out.

Cooling of Transistors

METHODS for cooling transistors so that they can
be operated at relatively -high-power levels
were revealed recently by Dr. L. D. Armstrong and
Dr. D. A. Jenny, of the David Sarnoff Research
Centre of the Radio Corporation of America.
The two R.C.A. scientists, speaking at the annual
convention of the Institute of Radio Engineers,
pointed out that the electronic performance of the
tiny germanium crystal in a transistor deteriorates
when its temperature approaches 200 deg. F. In
the mapy low-power applications available for
transistors, they explained, the power to be handled
is too small to raise the temperature of transistors
to the danger level. But in many other applications—
higher power equipment such as audio amplifiers
or apparatus that must be used in a confined space

where ventilation is poor—transistors may become”

overheated and erratic.

To study ways of overcoming thie temperature
problem, Drs. Armstrong and Jenny designed
transistors with built-in cooling systems. These
experimental power transistors, which are about the
size of a thimble, have already been made to handle

-

one watt of electrical power as compared to about -

.5/100 of a watt maximum for uncooled transistors.

In further laboratory tests, using an external cooling
means, such as air or water circulated around the
transistor, the power types were operated at 3 watts.

The two scientists discussed two approaches to
built-in transistor cooling that have shown promise
in the laboratory : liquid cdoling and metallic
cooling.

By the first method a junction transistor (without
the plastic case that normally surrounds its ger-
manium wafer) is encased in a tiny metal tank which
has been filled with a cooling liquid. The liquid
transfers the heat generated in the transistor to the
metal shell, from which it passes into the surrounding,
air. The liquid must be a good electrical insulator
have a high boiling point, and be thin enough for
rapid circulation within the tank.

In metallic cooling, the transistor is encased in a
metal cup which offers a relatively wide area for
dissipating heat, or special cooling fins are attached
to the outer casing. The metal cooling surface is
connected by soldering it to the transistor's tiny
wafer so that when the electrical power heats the
germanium, excess heat is carried off to the outside
cooling surface

- www americanradiohistorv com
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ooy RADIO SUPPLY CO. i
under £1, Postage (LEEDS) LTD. i

11 extra under £1,
1/9 extra under £3.

SPE{CIAL OFFERS. Midget Mams
Transformers (size approx. 2! x 3 x 2iin.).
Drop-through chassis type. Screened
Primary 220/240v 50 ¢ s. Output :

v 60 mA, 63 v 25a. Only 10/9. Small
F)lament Transformers, 220/240 v input.
6.3 v 1.5 a output, 5/9. Auto Transrormers
(with separate 1.t. 6.3 v 1.5 a) 0-110-200-
210-230-250 v 50 watts, 4/9 each

BATTERY SET CONVERTER KIT.
All parts for converting any type of
Battery receiver to All Mains. A.C.
200-250 v 50 ¢/s. Kit will supply fully
smoothed h.t. 0f 120 v 90 v or 60 v at up to
40 mA, and fully smoothed l.t. of 2 v at
up to 1 a. Price complete with circuit,
point to polnt wiring diagrams and
1nstrucuon< only 48/9. Or ready to use,
79 extra.

PERSONAL SET BATTERY SUPER-
SEDER KIT. A comnplete set of parts
for construction of a Unit (housed in
Metal Case) to replace Batterles where

C. Mains supply is available. Input
200-250 v 50 ¢/s. Outputs 90 v 10 mA and
1.4 v 250 ma, fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 31/6. Or ready for use, 7/9 extra.

H. T, ELIMINATOR' AND TRIKLE
Cl1IARGER KIT. Input 200-250 v A.C.
Qutput 120 v 40 mA. fully smoothed, and
rectified supply to charge 2 v acc. Price
with steel case and circuit, 29,8. Or
ready for use, 7/9 extra.

BATTERY €Il \It(xLll KIS
For Mains 206-250 v 5
To charge 6 v acc. at2 5/8.

To charge 6 or 12 v acc. at 2 a, 20/6.

To charge 6 or 12 v acc. at 4 a. 49/9.
Above consist of transformer. fuil wave
rectifier, fuse, fuseholder and steel case.

The kitscan be supplied fully assembled at.
an extra cost of 7 9 each.
EX-GOVT. V. \LVI‘S (NEW)

Each ach Each
T4 /11 | GSN7GT 11'9 1625 53
185 65GT 689 | 3Z24GT &0 8
IR5 /11 | 6V6G  8/11 | 35LEGT 9/11
354 6V6GT 10/ D1 f
SY3G 4 6X5GT EF36 6
5U4G 10/ VT 6/ EF39 7
524G 8 | 705 6/11 | EBI1 9
6ALS /! 2/11 | EF91 11/
6F6G ) 1 9D2 2/11 | KT44 5i
6AM6 11 ‘ 111 | K 11’
6J5G s 1 2/ MU4 9
6J7G 12}\7GT10/6 MS/Pen 5
6K7G  6/11 | 12K8GT10/6 H RK34¢ 111
6K8G 1 12Q7GT10/6 SP4 5
6L6G 1 128K7 6/11 | SP61 211
6Q7G 11 | 125R7 7/ Uso 9/
65L7GT 11/8 | 15D2 5/ vUi120 2/11

CATHODE RAY TUBLS.
VCR 517, 29 8, ptus Carr. 5/-.
VCRI139A, 29'6. plus Carr. 5/-.

EX- (.0\ T. I'TEMS. Pye coaxial plugs
and sockets, 7/6 doz. prs. Belling-Lee
moulded type 5-pin and 7-pin plugs and
sockets, /11 pr. Int, Octal Valve Screen-
ing Cans, 3 piece. 1/3 each, 11/9 doz.
Bak. Tubulars, .02 mfd 5,000 v, 1/9, -0
mfd 3,500 v, 2/11. Meters M/C, 2in., scale
0-5 amps. 12/6.

ELECTROLYTICS (Current production.
Not ex-Govt.)

Tubular Types 1 Can Types
BHF 350 v 19 81F.450 v 2/3
§u4F 450 v 111 84F 500 v 2/11
BuF 500 v 2/11 16uF 450 v 2/9
6HF 350 v. 2/3 2441F 350 v 2/11
16iF 450 v 2/9 324F 350 v 211
164F 500 v 311 40/F 450 v 411
24/4F 350 v 36 8-8nF 350v  3/9
32HF B0 v ‘8 8-8/F 450 v 3/11
32uF 500 v 5/9 8-1614F 450 v  4'8
8-161F 500 v 4/11 16-16/F 450 v  4/11
251F 25 v 13 16-321F 350 v 5/3
HOpF 12 v 13 ’ 32-32#F 350 v 411
S0uF 50 v 2/3 32-32/(F 450 v 5/11
Can Types

32-32-8uF 350 v (small)... e e 8711

16-16 4F 450 v plus 20,1th5 Vi . 58

Post Orders to

15, Wellington St., Leeds 1.

A PUSH-PULL 3-4 watt IIIGH-GAIN
AMPLIFIER FOR £3/12/6. For Mainsg
input 200-250 v 50 ¢,s. Complete kit of
parts including circuit diagram and
instructions. (Point-to-point wiring dia-
grams available .for 1/6 extra. Amplifier
can be used with any type of Feede:
Unit or Pick-up. This is not A.C. D.C.
with ' live ’ chassis but A.C. only with
400-0-400 v trans. Output is for 2-3 ohm
speaker. (We can supply a very suitable
10in. unit by R.A. at 31/-.) The amplifier
can be supplied ready for use for £1 extra.
Full descriptive leaflet 1/-.

MASTER JINTERCOMM. UNIT with
provision for up to 4 ' Listen-Talk Back
Units.” A high gain amplifier enables
speech and other socunds emanating from
the rooms containing remote control
units to be heard at the master control.
The unit is in kit form and point-to-point
wiring diagrams are supplied. A Walnut
Veneered cabinet is included.
input is 200-250 v 50 ¢’s to 300-0-200 v
trans. Sound amplification 4 watts.
Price only £5/19/6. °‘ Listen-Talk Back
Units " can be supplied at 21/- each. Full
descriptive leaflet, 1/

EX-GOVT. \\l()OTlll\(x CII()I\I S
330 mA 5 H 50 chms, potted . 3

220 mA 5 H 50 ohms, potted
100 mA 8-10 H 100 ohms

50 mA 50 H 1.250 ohms. potted

Callers to

32, The Calls, Leeds, 2

tll(lllll ies,

DIAL BULBS, M.ES.,, 65 v 0.154a, 8 v
0.15 a. 6 9 dozen.
SELENIUM RECTIFIERS. 230 v 50

mA, Hw. (sma]l) 6/9. 120 v 40 mA, I{ Ww.
(small) 48. 26viaHW., 211. 26 v
1aHW.311. 612v1iaHW., 4/b 612 v
2a F.W. (budge) 10/9. 6/12'v 4 4 I.W.
(bridge), 18°89

CHANSIS, 16 s.w.g. Undrilled Alu-
minium. Receiver Type 6x3:x1iin., 2/6:
71 x 41 x 2in., 3'3; 10 x 5! x 2in., 3/8 ;
11 x 6 x 2iin., 43 : 12 x 8 x 2}in., 5/3 :
lbx8x2lin.7'6.20‘(8x21m 811,
Ampliﬁer Type (4 sided), 12 x 8 x 2}in,,
711 ; 16 x8x2iin., 10/11 ; 14 x 10 x 3in.,
20 x 8x2lin., 13/6.

SILVER \IIC\ CONDENSERS. 5, 10,
15, 20. 25, 354050 00.120150200
2‘30&00330400 470, 1000(001mfd)
2000pfd (.002 mfd), 5d, each, 3/9 doz. one

AIHNETS. Brown or Cream Bakelite
and Walnut  Veneored Wood. Size
approx, 12 x 6} x 5in. Very attractive
appearance. For {llustration see our List.
Supplied complete with fully punched
T.R.F. 3-valve or Superhet 4-valve Chassis
back, 2 or 3 wave. Glass scale with
coloured station names, Dial Backplate,
25-. plus Carr. 26. All parts available for
construction of T.R.F. or Superhet Re-

ceiver in above cabinets.
EX-GOVT, BLOCK PA VOLUME (CONTROLS with  long
BRIDGE TYPE CONDENS (iin.) spindles, all values less switch,
31:; ;0(())05 3*ng0 %g 2/9. with S.P. switch, 311.
Vo 4
84F 500 v T.0.C. 39 | WIREWOUAD POTS.: 20 0hms, 5K, 20K,
NG OV ITL. FQUIb.), 50K _(medium length spindles) 1/11.

(U
Selenium Rects. 250 v 50 mA. 4/9. 500 v
5 mA C.T., Smoothing (:,‘Aho‘})(e}i

4/6 ; 200

EBM (6HE), 1/6 ;. SP61.
Mains, Trans. 230 v

350 v 160 mA. 63 v
6 a.5v3a, 29/6. Motor Gem‘xat.ors 12v
1nput. Outpbut 180 v D.C.. 49,
COAXTAL CABLIE, 75 ohms, iin.,
yard.

10+

P.AM. SPEAKERS.  All 2.3 ohms, 5in.
Plessey 13/9, 5in. Goodmans, 14/9. 6}in.
Elac 14/11, 6}in. Plessey with 5000 ohm
trans.. 14'11. 6iin, Goodmans 16/9, 8in.
Plessey 15 9. 8in. R.A. Heavy Duty, 18/9.
10in. Rola 29 8, 10in. Plessey 18/6.

M.E. SPEAKERS.  All 2-3 ohms. 6}in.
Rola field 700 chms, 11/8. 8in. R.A. field
600 ohms. 12/9. 10in. R.A. field 1,000 chms,
23/8.  10in. R.A. Field 1.500 ohms, 23/9.

R.S.C. MAINS TRANSFORMERS gy,

Interteaved and Impregnated,
TOP SHROUDED. DROU TIIROU(

A
250-0-250 v 70 mA, 6.3v2.56a .. .. 1211 |
260-0-260 V70 mA. 6.3v3a.5v2a ... 1411 |
260-0-260 v 80 mA. 6.3v2a.5v2a ... 15/
350-0-350 V80 MA. 6.3v2a,5v2a .. 1
250-0-250 v 100 mA. 6.3v 423, 5v3a.. 23
300-0-300 v 100 mA, 6.3 v-4 v 4 a, c.t.
0-4-5v3a = . w2
350-0-350 v 100 mA, 6.3 v-4 v 4 a, c.t.

045 v3a .. .. .. ..239
350-0-350 v 150 mA, 6.2 v4a, 5v3a..29/11
350-0-350 v 150 mA. 6.3v2a,63v2a,

5v3a ... . i .. 29:11

FULLY SHROUDED UPRIGHT

250-0-250 v 60 mA,. 6.3v 2a, 5 v 2a.
\hdget tYpe 22 3-3in 176
860 350 v 10 mA, 6.3 v 24,5V 2a ... 18/9

250-0-250 v 100 mA, 04-6.3 v 4 a.
0-4-5via

.25/9
250—0250v100mA 63v6a 5via,
for R1355 conversion ... 29/8
300-0-300 v 100 mA, 0-46.3 v 4 a
0-45v3a 59

350-0-350 v 100 mA, 0-4-6.3 v 4 a.

0-4-5v3a goo .25'9
350-0-350 v 150 mA. 6.3v4a, 5v3a. .33‘9
350-0-350 v 160 mA, 6.3v6a, 6.3v3a,

3a .. . .45'9
350-0-350 v 250 mA, 6.3v6a 4v8a,

0-2-6 v 2 a, 4 v3 a for Electroni

Eng. Televisor ... g 676
425-0-425 v 200 mA, 6.3 v-4 v 4a .t

6.3 v 4a ct. 045 v 3 a, suitable

Wmiamson Ampllﬂez, etc.... 5]

63v 6 a,63véa,
E : .. 85/6

ELIMINATOR TRANSFORMERS
Primaries 200-250 v 50 ¢/s, 120 v 40 mA Z'll
149

Primaries 200-230-250 v 50 ¢/s

120v40mA, 6-0-6vliamp ..
90 v 10 mA, 9-0-9 v 250 mA ... ~.10'8

ns
LANTE ED)
Sereened.
FILAMEAT TRANSFORMERS
;\lal maLh 200-250 v 50 ¢/s Drimm ies : 6.3 v
’

6/9. 12v8nor24v15a 17/8.

CITARGER TRANSFORMERS
All v_vxth 2(1)—230—230 v 50 ¢/s. Primaries :

0-9-15 14/9 ; 0-9-15 v 3 a. 16/9 ;
0913 v 6 5 52" s onany 3 398
SMOOTHHING CHOKIS
250 mA, £-10 H, 100 ohms ... 16/9
200 mA, 3 H80ohms ... ... 5/8
100 mA, 8H 150 ohms = . 78
80 mA. 10 H 350 chms . 5/8
60 mA. 10 H 400 ohms . 411
E.JLT. TRANSFORMERS
4,(21)00 2v 5,000 smoothed) 5 mA,
vZa .
2.500 v 5 mA. -0-2v11a 2-0-‘7v
1.1 a, for VCRY7. etc.. .. 85/~
OUTPUT TRANSFORMERS
Midget Battery Pentode 66 :1 for
Lete. .. .. 3/9
Small Pentode, 500002 to 302 3;9
Small Pentode, 8,000 to 3 3/9

Standard Pentode. 5.00012 to 312 ... 4
Standard Pentode, 8.000£2 to 302 ... 4/9
Multi- 1atxo 40 mA, 30:1, 45: 1s
60 : : 1, Class B Push-Pull 5/6
Puﬂh;Pull 012 \"a.tts €V6 to 30 ot
1 15/9
Push-Pull 10-12 Watts to match 66V
t03-58 or 1502 . 16/9
Push- Pull 15—18 ‘Watts to match
6L6, etc., to 312 or 1542 Speaker ... 22/9
Push-] Pull 20 Watts, high- quallty
sectionally wound, 6L6, KT66, etc.,
to 3, 7.5 or 159 (seconda.ry in 4
sections of 3.712 each) = -49/9
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GARLAND BROS. LTD

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBLLISK HOUSE, LEWISHAM, S.E.13.

TEL.: TIDEWAY 4412/3
TEL.: LEE GREEN 4033

N A
June, 1933
for experimental work. Price
2/% ecach.
TAPE RECORDER

OSCILLATOR COILS. 6.3

GARLAND UE7B RECORD
PLAYBACK AMPLIFIER

A revised version of our popular amplifiar,
designed for use with the Truvox Tape
Desk, Lane Tape Table, or Motek Tape
Unit, New features include higher gain,
mazic eye record-level indicator, and
smaller size to facilitate incorporation in
portable recorders. Oscillator and power
supplies are included and standard valves
are used throughout. Supplied complete
with 8 in. P.M. speaker. Price £13,2.§,
plus 7/6 carriage and packing.
GARLAND AMPLIFIER ACII

A quality amplifier giving 4 watts output.
All power supplies derived from trans-
former ensuring an isolated chassis. Fitted
with treble and volume controls ; output
for 3-ohm speaker. Price £6.2.6, plus 5/-
carriage, etc.

GARLAND ACiV AMPLIFIER (C)
Providing exceptionally wide frequency
response and low harmonic distortion at a
maximum output of 11.5 watts. High and
low gain inputs with bass, treble and
volume controls. Standard valves through-
out, 15 gns., plus 15/~ carriage, etc.
PAPER CONDENSERS

Ex-equipment. 0.0l mfd.. 500 v., 6d.:
0.01 mfd., 750 v., éd.: 0.25 mfd., 500 v.,
6d. ; | mid., 400 v..6d.; | mfd. 500 v., 9d.;
| mfd.,, 600 v., I/-: | mfd., 800 v., I/3:
| mfd., 1,500 v., {/-; 3 mid, 750 v., 1/9 ;

letters and words for marking electronic
equipment. Price 4/9 per book. The new
Decals book for the amateur now available ;
9 words per page, 4 pages radio and audio,
4 pages T/V and scope, 2 pages misc. incl.
Tx and Tape recording. 3/6 per book.
TYANA SOLDERING IRONS. Light
weight, 40-watt irons with easily replaceable
elements and bits. Voltages, 100/110v.,
200/220v.. 230/250v. Price 16/9. ‘‘The
iron that makes soldering a pleasure.”’
WAX TUBULAR CONDENSERS.
0.1 mfd. 350 v., 0.01 mfd. 450 v., 4d.
each, or 3/- per dozen.

ZINC-PLATED CHASSIS, 13! x 6 x
2Lin. drilled for five valves. Price 2/6 each.
EPICYCLIC DRIVES. Reduction 5 : |.
Price 1/3. With 13%in. drum, price /-,
IGNITION SWITCHES. Low voltage,
high current, in bakelite case. 9d. each.
SW. TUNING CONDENSERS. 160
pF, with fixing feet. Price 2/3.
ENGRAVED KNOBS. {}in. diameter,
fluted in Walnut or Ivory, with the follow-
ing markings : Volume, Vol-On-OH,
Treble, Bass, Tone, Tuning, Wavechange,
S-M-L-On-Off, Brilliance, Brilliance-On-
O#, Contrast, Focus, R1-R2-PB. Price /6
each. Plain knobs to match, /3 each.
RECTANGULAR KNOBS. Size |}in. x
Zin., with gold indicating spot: to fit
standard }in. spindles. Price 9d. each.
GENERAL PURPOSE TRIODES. Type
7193, 6.3 volt heater, similar to 6J5G. ldeal

mH, 45 kc/s, for high impe-

dance heads only. Price 6/9

each.

AMPLION TESTMETER.
10 ranges A.C. and D.C. up to 500 v.
Resistance up to 200,000 ohms, 1,800
ohms per volt A.C. and D.C. Price £5.
TWIN SCREENED CABLE. Suitable

for carrying currents of up to S Amps.
Cotton covered, 9d. per yard. Ditto un-
covered, 8d. per yard.

F:EADPHONES. 4,000 ohms, per pair,
V-,

METAL RECTIFIERS. RMI, 125 v. at
80 mA, 3/11. RM2, 125 v. at 100 mA, 4/3.
14D/972, 250 v. at 25 mA, 6/6. 12 v. § A,
6. 6v. | A, 4/6. 12 v.2 A, 12/6. 12 v,
2L A, 166, 12v, 4 A, 20/-
CERAMIC SWITCHES.
eight-way, 3/6 each.
BRENETTE MICROPHONES. We
have been appointed sole distributors in
Great Britain and Ireland of these new cell
microphones. The following range is now
available :

Type 7D. Directional in black and chromed
case. Price, £4/13/6.

Type 9ND. Multi-directional ball
in black and chrome. Price, £2/6/6.
Type 11A. Wide frequency response,
in brown and chrome. Price, £6/17/-.
Type 13U, Highly sensitive with wide
frequency response, in black and chrome.
Price, £7/17/6.

VALVE TYPE 954. 6.3 volt Acorn pen-
todes. Brand new Westinghouse, boxed in
25's. Special offer per box of 25, 30/-.
Supplied separately at 2/- each.

Single pole,

type,

10 mid., 450 v., 3/6.

DECALS. 500 lin. BRANCH

ALL POST ORDERS TO DEPTFORD

r— E’M‘I[N_sr.l'furzs'
 EXPERIMENTAL KIT

-~ TR i § %
S ‘*i’t%‘-*ﬁ‘%?‘%;\:%

high white transfer

LEARN THE PRACTICAL WAY

A specially prepared set of radio parts from which we
teach you, in your own home, the working of funda-
mental electronic circuits and bring you easily to the
point when you can construct and service a radio sct.
Whether you are a student for an examination, starting
a new hobby, intent upon a career in industry, or
running your own business—this Course is intended for
YOU—and may be yours at a very moderate cost.
Available on Easy Terms.
WE TEACH YOU: Basic Etectronic Circuits (Amplifiers,
. Oscillators, Power Units, etc.) Complete Radio
Receiver Testing & Servicing. -

POST IMMEDIATELY FOR FREE DETAILS piekeed

=T0: E.M.I. INSTITUTES Dept, 32X

{ Grove Park Rd., Chiswick, London, wW.4

]
|*txper|mental Kits
! form part of the
following courses :
| Draughtsmanship,
|
|
!

INSTITUTES

MARGONIPHONE H M V
COLUMBIA &

(His Master’s Voice)

LC.12

|

] Narme ...
Carpentry, Chemis-
try, Photography,
Commercial Art,
Etc.

ENI
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7 Longj—playing Technique

SOME INTERESTING

INFORMATION FOR THE RECORD ENTHUSIAST

By R L. Jefferson

N the carly 1920 the late Pemberton Billing,
M.P., formed a company, produced and
marketed a record called * The Marathon.”

It was the first real attempt at L/P as we know it
to-day. Its lack of success was due to several factors,
the greatest of which was surface noise, and the
acoustic method of recording then in use.

In 1925 Harrison, of the Western Electric Co.,
U.S A, introduced clectrical recording. At that time
speeds had settled down to 78 r.p.m. Electric record-
ing cnabled—for the first time—large bodies of
choral and orchestral ensembles to be recorded.

The earliest clectric recordings made in England
were nearly all taken in concert halls. In those
days the science of acoustics was not as advanced
as it is to-day. Many of the earlier orchestral records
had a very blurred and distant tone. The incisiveness
of string tone we have come to cxpect to-day was
entirely lacking. Sudden climaxes in the music, with
heavy drums, completely obliterated the detail and
the already limited treble. register simply vanished.

Gradually improvements took place. Micro-
phones became more sensitive, acoustics took on the
dignity of an exact science. in the early 1930s the
E.M.I. (H.M.V., Columbia, Parlophone) started
recording at their Abbey Road studios. These
recordings showed a great advance in forwardness
and definition but lacked the atmosphere of the
concert hall recordings being produced by Polydor
of Germany and its French branch. Polydor was
eliminated when Hitler came to power. In their
placc came a new name in the record field
Teletunken.

They soon set a standard for recordings which
was not surpassed until 1946, when Decca over here
inttoduced their FFRR technique.

A very large number of these records show an
astounding fidelity to the original sounds picked up
by the microphone.  Record No. K1576, containing
1he finale to ** The Firebird ” played on really good
equipment, will convince all but the prejudiced just
how far we have come toward (he ideal of an exact
replica of the original sounds. The frequency range
of the FFRR records is fiom 30 to 14,000 cps.

The shape of things to come occurred m 1948
when Goldmark and Bachman launched the long-
playing record for the Columbia Phonograph Co.
m the U.S.A.

In a gadget-minded country its success was assured
at once. Columbia produced a record player at a
nominal price which e¢nabled anyone 10 play the new
records through domestic radio receivers. Half a
million of these players were sold in the first six
mgnths of L/P. 1 have not the figures of L/P records
sold in thc U.S.A. since their introduction, but it
must be astronomical.

Variety

There are over 130 ditferent L/P record firms alone
in the US.A. There has ncver been a period in the
gramophone business when so many and varied

works have been available to the public.  All tastes
are catered for, even the collector of antique vocals
cannot complain ; the dubbing technique has improved
10 such an extent that many of the modern plastic-
dubbed L/Ps sound better than the originals with
their noisy shellac surfaces.

In June, 1950, the Decca Co. took the plunge and
launched L/P in this country.

1 do not believe it is sufficiently realised even now
just what this company took upon themselves, We
are by nature a very conservative race and look upon
anything new with suspicion. Remember that up to
1950 turntables in this country had been turning
at 78 r.p.m. for ncarly fifty years. A change 10 a
speed of 331 r.p.m. was indeed a radical departure
from wradition and one which needed an entirely new
approach on the part of dealers and the public.

1t is by now well known that the first Decca L/Ps
received adverse criticism from the technical and
general press. In certain cases this criticism was
justified, in others most definitely not. I number
myself as onc of those who treated the new discs
with reserve. My feeling (a common one) was that
it would be impossible 1o get true bass on a record
which had 240 grooves to the inch.

How foolish my suspicions were is proved by
some of the L/Ps I now possess and listen to with
pleasure, a pleasure which is more complete than it
has ever been in over thirty years of listening.

My necessarily brief historical survey has, I hope,
served to whet the appetite of the listener as to how
best to take advantage of the many wonderful pieces
of equipment now on the market for reproducing
L/Ps really well.

Equipment

In the first place | would like to say that there is
no substitute for unit construction, the player,
amplifier and speaker to be three scparatc units.

The player can be placed beside one’s favourite
armchair, if possible a two-tier table shou.d be
obtained and the amplifier placed on thc lower tier.
This e¢nablcs onc to operate the controis and the
player without rising. The speaker should be placed
at the other end of the room, preferably in a corner.

It is important to have the turntable lcvel. A
spirit level should be used and packing applied
under the cabinet where necessary.

There is an impression, a very erroneous one, that
in order to reproduce I/Ps well an enormous sum
must be spent on equipment.

Cost

To give just one exampie of unit construction o
first-class quality & a very reasonable price, let us
take the tollowing. A Rogers Minor amplifier at
£11 10s. 0d.; a B.S.R. M.Ul4 3-speed motor at
£6 8s. 6d. ; a Decca X.M.S. pick-up with two type D
heads, 78 r.p.m. (brown} and 33} (red), at £7. 0s. 0d.,
and a Golden Wharfedale 10in. speaker at £8 6s. 0d.
This equipment costs a total of £33 4s. 6d. and will
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give first-class results if the speaker is mounted on a
24ft. baffle of #in. timber, rawlplugged and screwed
into the angle of the wall so that the speaker ** looks
into the room ” and faces the player. The bottom
of the baffle should be just clear of the skirting board
if there is one in the room, if not, a clearance of
6in. should be allowed from the floor. The motor,
of course, will have to be housed, a simple enough
matter. | suggest a cabinet of 16in. square with a
lid height of 4ins., this will allow for experimenting
with changers or other makes of pick-up if one so
desires at a later date.

An -important point in reproduction is stylus
pressure or weight on the point. This should be
8 grammes in the casc of the X.M.S. pick-up for L/P
and 24 grammes for S/P. A simple device for
measuring these weights can be made from a length
of 16 S.W.G. wire bent to the shape shown in the
illustration (by courtesy ot the Decca Record Co.).

Should the weights be plus or minus the above
figures a careful adjustment of the spring in the
pick-up arm should be made until the exact weights
are obtained. The heads are correctly weighted at
the factory so that once the spring is correctly
tensioned both heads will be automatically
correct.

1t should not be forgotten that exact weight has a
decided effect on the reproduction. Too great a
weight will give a preponderance of bass ; too light a
weight will give thin and colourless tone with edgy
treble. The exact weight should be adhered to:
it has been found to be correct after long experiments.

Alignment of the pick-up arm is a vital factor in
the reproduction of L/Ps. A template can be
obtained and the pick-un should be fixed at the exact
point stated. The pick-up arm should be perfectly
free and, indeed, should be capable of being blown
across the record with the head removed.

Styius Wear

Some vecent research carried out by the Decca
Co. on stylus wear should not only be helpful but
may remove some misconceptions about sapphire
needles. No needle is permanent—not even a
diamond. Extravagant claims have been made in
advertisements as to the number of sides a sapphire
needle will play. In some cases it has been claimed
that some thousands of sides can be played with
one sapphire point.

Following carefully-conducted tests with sapphires
under working conditions, the Decca Co. have
issued the following figures: 78 r.p.m., 300 sides,
average playing time 20 hours: 33! (microgroove),
100 sides, average playing time 36! hours.

It should be added that on worn or scratched
records the stylus will deteriorate at a much higher

" rate.

Should the pick-up be accidentally dropped on
the record, damage to the stylus is almost sure to
occur. Although sapphire is very hard it is also
extremely brittle. [t is impossible to see, even with
a waichmaker's glass, whether the needle has been
damaged or not. Only a microscope can show this.
A shadowgraph comparison is necessary to ascertain
that the shape of the point is satisfactory.

An increase in surface noise and a falling off in
aural quality is a sure indication of wear.

With L/Ps costing up to 39/6 each it is false economy
to try to save on needles, always be on’the safe side.

~

Replacing Stylus

Replacing the stylus on the X.M.S. pick-up is a
comparatively easy matter. The head is opened by
unscrewing two 6 B.A. screws holding the metal
base-plate. This will release the base-plate, the latex
seal and the top cover of the head.

Hold the head in the left hand and withdraw the
armature with a pair of fine pointed tweezers. Insert
the new armature, making sure that the shank is
central in the hole in the pick-up body. Replace
the top cover of the head and hold it tightly in position
so that the armature is unable to more out of position.
Replace the latex seal so that the stylus passes
through the existing hole in the seal. Then replace
the metal base-plate and fixing screws.

When it is realised that the groove depth of an L/P
record is .0014in., they will be treated with respect.

16 SWG Wire berr
*0 shape shown & Halanced. ’ 2
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Adjusting the weight of the pick-up.

An occasional gentle wipe with a barely damp cloth
will remove dust. There arc also several excellent
liquid record dressings on the market at reasonable
prices.

There is now quite ‘a lot of competition for the
pioncer Decca L/P. In addition to Argo, Nixa,
Vox. Allegro, etc., the very powerful E.M. L. group
(H.M.V., Columbia. Parlophone) have entered the
field and have already made several rcleases of con-
siderable interest.

Future Tendencies

| belicve we are on the threshold of even finer repro-
duction. Month by month one can hear new
advances being made in clearer detail, firmer and
fuller bass, and that very desirable feature, a real top
without scream.

On shellac 78 r.p.m. discs the dynamic range was
roughly from mezzo-forte to forte, anything below
mezzo-forte would have been inaudible, due to surface
noise.

On L/P it is possible to record a real P P P right
up to fortissimo with absolute fidelity. Above all, the
most important point is that definition is so much
clearer, especially in complicated symphonic music.
Anyone sceking advice on how best to take the L/P
plunge are advised to write to " The Long Playing
Advisory Panel,” Decca Record Co., Ltd.. 1-3,
Brixton Road, S.W.9. They arc most helpful, the
service is frec and has proved of great help to
thousands already.

To conclude. The growth of the record business
may be gauged from Decca’s recent compuny report.
In the 15 months since January Ist, 1952, £750,000
has been collected from the U.S.A. and Canada on
record sales alone, a truly remarkable achievement.
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LOUD SPEAKERS

3in. round type 12/9 ea.
34in. Elac. square type .. 13/6 ea.
5in. units by Goodmans,

Plessey, Waterhouse and

Lectrona, all .. o 13/9 ea.
64in. units by Elac,

Plessey oo 14/6 ea.
8in. units by Elac,

Plessey ... o 17/6 ea.
10in. Rola ... 32/6 ea.
10in. Plessey . . 19/6 ea.
Truvox 6lin. with out-

put transformer ... 16/6 ea.
Goodmans  6lin.  latest

type . v 16/~ ea
Truvox wafer speaker

6lin. 25/- ea.
Truvox heavy duty Ilm,

15 ohms speech coit £6.6.0 ea.
EX GOVERNMENT VOLUME

CONTROLS
Some brand new others ex new
equipment. Sizes available.
50012, 6002, I0K,20K 2,25 K 2,
S0 K £2, 100 K £2, 200 K 2, } meg. 2,
1 meg.Q | meg £, 2 meg. £2.
All /- ea.

WIRE WOUND CONTROLS

510,200,400 02,1 K 2,2K 2,5K 2,
10 KO, 15 K2, 20 K2, 25 K2, 35
K £2, 50 K 22, 2/6 ea.

- -

STANDARD VOLUME CON-
TROLS
MORGANITE S.P.S.

1 meg 2,
1 meg. 2, lin. spindle, 2/9 ea
MORGANITE S.P.S. | meg Q,
I meg. {2, standard spindle, 3/% ea.
CENTRALAB S.PS. | meg. 2,
1 meg. (2, | meg. £2, 3/9 ea.
MORGANITE less switch, | meg. 22,
SO K (2, 2 meg. 2, 2/6 ea.

ALLADIN COIL FORMERS
lin. and {in. compiete with iron dust
cores. 9d. ea.

V.C.R. 139A TUBE
Complete with base and screen, 19/6
ea. Post and packing 1/6.

CALIBRATOR UNIT

This unit consists of a standard power
pack. 325.0-325 H.T. transformer,
choke and 5Z4G rectifier. Along
with 8 EF50 valves, 3 EASQ, and dozens
of rasistors and condensers, 84/- ea.
Carriage 7/6.

SCREENED GRID CAPS
Octal and British type. 3d. ea.

COLLARO A.C. 49 RECORDING MOTORS,
CLOCKWISE AND ANTICLOCKWISE,
§9/6 pair.

ROMAC TELEVISION RECEIVERS

Table model, 189/190. 16 valves, complete in
cabinet, less cathode-ray tube, these are brand
new in maker's carcons, sold NOT GUARAN-
TEED. Price £€27.10.0. Plus 25/- carriage and
insurance. Brimar tube can be supplied at £18.8.0.
Plus carriage and insurance.

VALVES

Guaranteed new and boxed. Majority in
maker’s cartons.
024 ki 6K7GT 6/6 MS&/PEN
1A5GT 8/- 6K8G 106 SP4 5/-
1C5GT  8/6 6K8GT 10/6 0M9 9/-
1GRGT  7i- 8LTM 7/6 n2%s 86
1H5GT 10/~ 6Q7G_ 10- PEN220A 49
§ ! 6QIGT _ 10'-
1L4 8- 6SATGT "9/ PL82  11/8
1LA4 48 6SGT 9/: PM202  4/6
iR5 86 6SHT7 8- PY80 116
184 86 6507 10/ Ri2 14~
185 8/6 6SK7 7- UB41 /-
1T4 8/8 7 UF41 12/-
1U5 10/6 6SNTGT 10/8 VY41 10/-
2158G 4/- SQ7 VR21 3/8
2 5/6 8USKG 9/6 EF3% w8
3A4 - V6G 88 EB34 /6
3D6 8/8 6V6GT 8 EBC33 8-
384 10.- 6M /- EF36 /8
4D1 4/- 8X5GT 7/9 SP61 4/-
42 86 9/- SP41 3/8
220TH  10/- F50
10/- EF50 Syl 8/-
8D2 3- A50
954 2/- 'H35
955 5/-
956 3/6
9D2 = N
DDLA 4/-
DET19 6/
EB41 10/6
EBC41 11/8
ECH21 11/-
ECH42 10/6
EF36 76
F41 11/[6
[l
HL23DD 8/6 12/14y  9/-
6F6G 8/- KT33C 11/6 vuil 3/6
6F6M 9/- KTé61 10'6 VUI20A 3.6
8F8G i KTW61 8/9 vuiz 3/8
6G6G 7l- KTZ41 6/9 W77 {(EF92)
HE 4/8 763 6/6 8/8
6J5GT /6 MH4 b6 X18 9/-
G 6/6 MES1 718 X668 13/-
6K7G 6/6 Y63 9/-

STOP PRESS — Budget
Reductions. Deduct 6d.
off all above Valve prices.

COLLARO AC37

Gramophone motor, variable speed. manual
adjustment. 4-pole shaded-pole type, 100/130 v.,
200/250 v., complete with 10in. E.M.I. type turn-
table. 46/- each, post 1/6.

MAINS TRANSFORMERS
MT! PRIMARY, 200-220-240 v.
SECONDARIES. 250-0-250 v., 80 ma,,

0-4v.; 5a.-63v.; 42.0-4v.-5v.2a. 17/6 ea.
MT2 as above, but wnth 350-0-350 H.T.
winding 17/6 ea.

ALPHA RADIO SUPPLY CO.

CABINETS

Size 10 x 7 x 5, approx. Cream
or Brown. Complete with chassis
and back, I15/6 ea, Post |/6.
PANELS

We have a quantity of condenser ana
resistor pgnels, removed from new
ex Government equipment. Al
contain a good selection of resistors
and condensers, 6 types available,
1/3 ea., or 6 for 6/6.

FOUR TV VOLUME CON-
TROLS

Sizes 50K carbon S.P.S., 750 2 wire
wound. 25K carbon, 5 k£ wire
wound. Mounted on a bracket with
flexible lead, with | 4.7 k {2 resistor
and | 5 watt wire wound fixed
resistor. Complete, 8/- ea.

INDICATOR UNIT TYPE 6L
Contains | VCR97 tube, 4 EF50,
3 VRS54, 10 wire wound controls, and
all condensers and resistors. In
perfect condition, 72/6, carriage 7/6.

METAL RECTIFIERS

12 v. § a., 1/6 each; 2 to 6 v.

3/- each ; 12 v, | a, 4/9 each ;
a., 18/6 ;

250 v. 75 mA, 9/6.

7/6; 12v.2a.,

| a.,
12 v.

250 v. 45 mA., 6/9 each ;
300 v. 60 m/a,
10/6.

S.T.C.

RM4, 16/-.

HEAD PHONMNES

High Resistance Type, 4,000 ©2 per

pair, 10/~ pair ; Low Resistance Type

120 {2 per pair, 1/6 pair.

TRANSFORMERS. SPECIAL
OFFER

TI. 320-0-320 v. 95 mA., 6.3'v. 3.1 a.,

4v.25a., 15/ each,

T2. 445-0-44S v., 15/« each

T3. 265-0-265 v., 4 v. 2.5 a,,
a.. 15/~ each,

T4. Filament type 4 v. 2 amp., 7/6

each

TS. Filament type, 4v.375a,4v.

69 a, B/6 each

All the above are rated for 220 v,

input. Carriage and packing 1/6 each.

CONDENSERS METAL-CASE
TYPE ELECTROLYTICS
8 mfd., 450 v., /11 each ;" 16 mid |
. 3/3 each ; 16 x 16 mid., 450
16 x 8 mid.,, 450 v _
4/6 each ; 8 x 8 mfd., 450 v., 4/ each -
15 mfd., "25 v., 1/3 each; 32 mid,,
350 v., }/? each; 32 x 32 mid,
350 v., 25 mfd.,, 25 v., §/3 each.

6.7 v.

Postage 6d. under 10/~ ;

TERMS : Cash with order or C.O.D.
1/- under 20/- ;

MAIL ORDER ONLY.
1/6 under 40/-.

List available, send 3‘cl in stamps.
Minimum C.O.D. and postage charge, 2/3.

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1
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v0|llme contm'S _80 (T;;T,M coAx gggED VALVES GUARANTI%%]‘I‘;

Midget Ediswan type.

‘ e Pe  WTANDARD din. diam. | A3 BYsL 128
'l‘e(:lg lsp:'[;:l:q' Guaran Polythene insubatel. 11“" KYsl 88
S dw. B Bw. NOT EX. GOV. : csH\vR__,m /8
4. 104, per yd. LIAT 10/8
i b COAX PLUGS. 1'2 each. PYSO 11/6
ALL VALUES.—10K.to SOCKETS, 1'2 each. xb;f 71
2 MEG. LINE CONNECTOR. 1/2 | iy i i
BALANCED TWIN FEEDER per yard 6d. avd 9/8)607 a0 9/
TWIN SCREENED FEEDER per yard 1/-. 574 97-63A7 8,8 GG 8’6
TRIMMERS. Ceramie. 25. 50. 70 pi., 9d.; 100 pf., i /8 08
1/3: 200 pi, 148 bf)(l ph.. 1/9. 9/ 98
RESISTORS —All Values: § w., 4d.; 3 w., 0d.; 13- ; lzg
8d.: 2 w. 1l & MIDGET WALNUT CABINET.—1%n. x 7in. ¥ 5in.,
me-womn) ‘RESISTORS.—DBest makes Minta- | GBGEH. ] “63> 8- 108 | complete with punched chassis. ial. back-plate.
tura Ceramic Type.—5 w.. 13 ohn to 4 K., 1'8; ‘f'f“ G 19'8 Y6 ‘6 1 98 [ (ltnm. drive. coul, spring. painter. 28 8, plus | P
10 w., 20 chm to § K., 83: 15 w. 3n ohin 40 604 7-8[6 X5 9 126 | BRAND NEW RADIOGRAM CHASSIS. v
1o K. 29; 5 w. Vitreous, 12 K. to 23 K.. 8-, | 606 T8iRI6 106 086 sup?rhet Ty M. and R W. and e, pos
W/W POTS.—Min. T;V Type Pre-Set. I’l((|(| knob | GF6 &/8[7x7 9/6 108 - Mains, 200230 v P Sockets. Laege, ey
L 100, 6Ga e6lizas 78,k 10/8 Vatet Mullard valves,

is knurled and slotted. 2061, 500 ohm,
1K, 2K K. 5 2 K., 25 K

. % Zine 4 frout controls

SPECIAL PRICE PER SET :

1RS, 1T4, 185 ami 484 326 . Hpeaker.  Fuhv
GK~. BKT, 6OT, V6, 574 40 - 32
10BF1 for Pract. Tele. A.C ‘D 85 -

, - KRy .

'Xdpped pentode. | VIEWMASTER. Set J2 valves, £8 10/-. With | b ki T.0.0

Apped, 49 | JiYil, &7 TELEKING.—Sct 17 valves, 9 105, | Muihend, 8 Y

ma., 46._ 2025 h. 10PI50 | BARGAIN CORNER. " L0035, 00, e ur.!
15-. 15 h 100 ma. 10 8. | sreore solder 50740, J6G., 58 ¢ Ih.: 44, yd. | Tub.. 9d, T3, L mitd. S0

in our vwn workshons to | 9 (- Ui 18 to 22 s.w.g.. per vd., 2d.: PVC | o8 mid. 300 V.19, .00 Rpr
Fully interleave! and | Conyecting wire, 10 colours. single or stranded, | WAVECHANGE SWITCHES,-

srnall
bt

EN

high grade gpeciti

m\prezm\led Heater Trans., Inpped pr 2d. vd. Bt Valveholder el Sereening d-pole Soway, B9 2-pole Sew 39, e
t) amap.. 7 -0 U D LBy a.,h | v hal ieri octal, pax., 4d onlded, 84, S LF. TRANSFORMERS. 485 Ke s, MWeurite Miduet.
Airtn 800-0.50¢ ditta -0-230, 21/, View ma BIG, 8. ; BS. SAYROA. 1= BI2A. 18, 15 8 Wearite Stawlanl, 12 8 pr. ;. Ple.sev Type
auto type, 35’-. Teleking. 30 -. Specials or re-uinds. LOUDSPEAKERS P.M.. 3 OHM Sewi-mmidget, 128 pr : (lmu cate wolled, 8 6 pr.:
QUALITY P.P.O/P TRANS. 20 w., special stalloy . Plessey , 12/8. fir,. Lectrona. 13 8. tlin. Plessey, | SENTERCEL MIDS: E’I‘ T. RECTIFIERS. 125 v.
Janie Sectiopalised, low leakage windings, primy 12'8. 8in. Plessey, 15 8. I0in. Plewsey, 25,-.  { KM 60 ua . 53 59

inductanee 70H ealu"elwl"m',' Ay KNOBS. GOLD ENGRAVED.—Waulnut o1 lvory
ary impedance & and 15 ohos. Vrimary it ilin, diam.. 3/8 each. ** Foeus'' * Contrast,”
indivisdual regnirements, folly shrowded mrl ter- | "Rrilliunce,” ** Brilliance—0n'0  On-OR."
minated. 3 gns. Ditto. ag above 15 w.ontput, 21 @08, |  Volurue,” ** Vol.—On-Of.” * Tone,™ 1,",,,,,,'
Part Post and Packing | - extra please. Lo ;;“;’ " Waveehan *Kadin:

ELECTROLYTICS. ALL TYPFS. NEW swocK . T, Cran,™ * Record-Pluy .- w5, B 5
B.E 2:8 1 1616 450 v B..C 58 dl"n Plain, 1 - 2o CPYSTAL DIODE —V ex\ censitive, Gllie., 38
Dut - b 45 6d. £L order post free. Lige ud T.H..
1 v. bu . Dubilier 5 - H.R. PHONES G Browny 15 8 .a puir.
bi T RADIO COMPONENT | LINE CORD iy obing per foot. 0 chrns
T.6.C. & 1er foot, 2w 8 vard. v L8ay
- Dubifier 4+ 60 il . o SPECIALISTS SLEEVING, —varioue coloure. 2 e, 24 :
= 5. | 250 mid. 8'8 | 307. WHITEHORSE ROAD, WEST CROYDON | ., 1 mm., 3d. v 5 6 mu.. 5
r«lu(i v Hunb 56 TOGGLE SWITCHES THO s MAINS Dgoypggsf liclers  {nize
0 v. Dubilier 5’8 ! Ex-Govt. ©* On-Ot,"" gd. | Mail O.der: 71. MEADVALE ROAD, EAST | sin. x llino, .5 amp. 809 ulnm, 22 aa, 1.0n
* Tow, Tub. wire emix. Al othdrs Crn Type. CROYDON ohins, ea. 43,

% || MODERN EQUIPMEXT FOR
o || QUALITY ENTHUSIASTS

can help your career through AMPLIFIERS ® TAPE RECORDERS
e SPEAKERS ® RADIO UNITS
personal postal tuition FOR CARH or EASY
AL or LiNs
tn any of these subjects: TAPE RECORDING
Accountancy Exams. x Aircratt Eng. & Radio % Architecture x Wearite Tape Deck .
Auditing & Book-keeping * Building % Carpentry % Chemistry %r_ﬂdyma%“g '1“1’;2‘1[3,9“*
* Civil Service x C cial Art x C cial Arithmetic x L;‘;‘c",’l“ape"gesia B o
Company Law % Costing x Diesel Engmes * Draughtsmanship * Simon 2B
Electric Wmng * Engineering £Civil) ; Electrical ; Mechanical ; 'Scophony
Motor; Steam; Structural » Jigs, Toois&Futures * Journalism Vortexion
% Locamorive Enz. % Languazes x Mathematics x Mining x 8&”{}%:0?%’15
% Modern Business Methods * Plumbing % Police *x Press Tool B maats Cireuits
Work * Quantity Surveying x Radio % Salesmanship x Secre- Bradmatic 6 RP Heads
tarial Exams. % Shorthand * Surveying x Telecommunications Bradmatic 5 RP Heads ...
* Television % Textiles x Works Management *x Workshop Bradmatic 5B Erase Head
Practice SPare Shools: 300"t
and GENERAL CERTIFICATE OF EDUCATION Tapes, G.E.C.. Scoteh Boy or E.ALI
AMPLIFIL
SUCCESS WILL BE YOURS Rnzer: Baby de Luxo
As a Bennett College Student vour own Personal 832%1;01131 A\\fh]mm son T i
Tutor will coach you until you quality, at your pace. D oL
with no time wasted. You will learn quickly, easily. Goodmans 101 8in 2t '“f""" .
SEND TODAY FOR A #REE PROSPECTUS &}&"ﬁgﬂ’b‘f’oﬁ"&i‘&&,‘f1’ a o
r0 THE BE GE MoTons
TO THE BENNETT OOLLEGE (DEPT F. 104), SHEFFIELD ! Garrard RCT3A £16.18.6
Decca GU4 £9.19.11

Please send me your prospedus on.

STO? PRE — All prirez redqf‘ed at new Hudge-t rate
Send for lists. We also specialise in large-size TV.

CLASSIC ELECTRICAL

352/364. LOWER ADDISCOMBE ROAD. CROYDON. SURREY.
PLEASE WRITE IN BLOCK LETTERS Telephon> . ADDiscombe 6061-5062.
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Valve Retrospect 19032/1053

A REVIEW OF VALVE DEVELOPMENT DURING THE PAST 20 YEARS

By E. G. Bulley

HE publication of the first issue of this journal

i in 1932 appeared, more or less, at the start

of an cra where the use of valves was (0
become widespread. The applications of valves at
that period were varied, but limited by the difterent
types of valves available.

Looking back to 1932, valves which were available
tor ordinary communication did not always suit the
requirements of the various branches of the electrical
industry. It was, thercfore, essential for much
research and development to be carried out by both
private tirms and Government research departments.

For radio reception the triode, screen-grid and
pentode valves were available prior to 1932, but in
the years 1932-34 further developments of thesc
valves materialised. The hexode, octode and penta-
grid (heptode) appeared followed by vast changes in
valve cngineering technique. The changes were
iecessary (o cater for the rapid advances in circuit
design.  Such valves as the double diode triodes,
double diode pentode, diode pentodes, diode tetrodes,
triode pentode, triode heptode and the triode hexode
appeared. Furthermore, the rapidity of valve design
wus not only confined to the receiving types of valves
but to the power or what may be termed the industrial
types.

The “ Ignitron ™ in 1933 was soon superseded by the
all-steel Ignitron, which was revolutionary in design ;
1934 gave us the tirst *shield ” gnd thyratron and
the voltage-doubler valve.

Valve technology was now beginning to make its
enormous strides. In the U.H.F. field appeared the
acorn valves ; these enabled circuit engineers to
design equipments capable of operating at very high
frequencies, a step that was to open up an entirely
new field later on.

The ¢ Kathetron”

As a further point of interest, a valve that appeared
in 1934 was the ©* Kathetron,” this being a trade name
for a valve with a control grid externally connected
to the valve: This valve, although it was not used a
great deal in commercial projects, must have furnished
rescarch bodiecs with valuable data which enabled
much of to-day’s complicated electronic equipments
to be developed.

One must not, of course, forget the cathode-ray
tube. This was invented in or about 1916, but did not
become commerciatly available until 1932, 1t was
not long, however, betore further developments gave
us the tube for the production of television pictures.
Whilst on the subject of television, it is as well to
mention that television camera tubes were being
constantly developed around this period.  There
appeared the ** Iconoscope ™ which was superseded in
1938 by what was termed the ™ Image lconoscope.”
The latter, however, was soon replaced by the
“ Orthicon™ in 1940, followed by the * Image
Orthicon ™ in 1946. Such tubes, however, are always
known by their trade names and vary from country
to country. The ** Image Orthicon ” originated as an

American trade mark, whereas in Britain similar tubes
are known as ** Emitrons.”

Metal Valve

Reverting back to the conventional valve, the
Osram Valve Co. launched upon the world a valve
that was once again to revolutionise valve technique.
This valve was the ' Catkin,” the first all-metal
receiving valve, and appcared in 1935.

The year 1936 brought further developments that
were to improve circuit design.  The single-beam
power tetrode was soon followed by the double-beam
tetrode. Both these types are in great demand to-day
and are no doubt well known to many readers.

About this period the electron multiplier became
commercially available and is to-day still used.
However, from this period and up to the outbreak of
World War 11 all these valves were being continually
improved both in design and performance. This
applied not only to the receiving types but to in-
dustrial, transmitting and special purposes classes.

Applications were being found daily, and Britain
then began to become electronically-minded. In fact,
one could say it was a start of the electronic age.
Nevertheless, the war came and vast strides were then
made in what became known as the radio and
clectronic industry.

Service Requiremcents

The demand by the research organisations which
were mostly Government sponsored was for special-
purpose valves needed for use by the Armed Forces.

Such valves as the klystron, multicavity magnetron
and the velocity modulated tube appeared. These
types gave us centimetric radar, and really opened up
the field of microwave research and pulse tech-
niques. These valves were soon followed by triga-
trons, grounded grid triodes, concentric valves and the
planar or disc sealed valves. One must not forget,
however, the travelling wave valve which utilised a
new technique of operation. As a point of interest,
the ““trigatron” is a cold cathode spark gap which
operates as a switch for discharging the delay line
in pulse modulation, and was found in many of the
Services’ equipments.

Furthermore, the war years gave us TR valves
and the hydrogen thyratron, not forgetting the
silicon crystal which was to be superseded by the
* germanium diode ” and the ** transistor.”

The ** Atomic Age”

One cannot, of course, forget the beginning of
the ** Atomic Age.” This, in ettect, can also date back
to 1932, when this journal was first published,
because it was in that year the *‘cyclotron ™ was
developed, this being the means by which the atom
1s smashed. Nevertheless, valves have been and
still are being used in atomic research. Such tubes
as geiger counters were developed for this field in
World War [, another step in the advancement of
valve technique.
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The post-war period brought many valves and
similar devices to the frbnt. The experience gained
on wartime projects was now put to use on commer-
cial developments. Such devices as the *‘ memory
tube,” followed by the * aluminised” and * all
metal * cathode-ray tubes for television Dpicture
reproduction.

Pressed Glass Bases

in the special purpose field, however, appeared
the * decade counter,” which will no doubt have
many applications in this atomic age. Furthermore,
receiving valves went through a complete redesign.
This again was no doubt caused by the demand for
miniaturisation. The valves based with the familiar
B7G. BSA, B8G and B9G pressed glass bases are
to-day an accepted fact, but only really became
available commercially after the war. Another valve
that has come to light is one with seven grids. This
valve is designed primarily for F.M. purposes. The
origination of this valve is credited to ™ Philips ™
of Holland, the trade name being ** Enneode.”

Before generalising, however, it is as well to include
the ** Vapotron,” this being an industrial valve
developed in France which utilises steam cooling.
This valve has great opportunities in the industrial
field of electronics. Other devices used both in the
communication and industrial field, and although
not in the correct sense a valve, but are vacuum
devices are the vacuum thermal relays and the
vacuum condensers. Both these have been deve-
loped during the past 21 years.

PracTIcAL WIRELESS has, beyond any doubt,
passed through a very interesting era ; the electronic
age, the jet age and now into the atomic age. So,
to look into the future, remembering that the valve
is to-day really the heart of all electronic or radio
equipment whether it be for industrial, communica-
tion or medical purposes. What then of the future ?
Will it be that in 1982, when this journal celebrates
its 50th year of publication, the valve will be an
outdated device superseded by a major invention or
discovery. and that clectrical power from atomic
sources will be reahity ?

Muaking a Two-note Keyboard

RECENTLY there have been in these pages
several circuits and ideas for the designs of
electronic organs of the one-note type. Whilst these
are very fine instruments, which will give an excellent
and wide range of tone colour, one that will play
a two-note chord is more desirable. It was with this
latter in mind that we worked. out a very simple
modification. .

The tone generators are duplicated, and as in most
cases an earth is used, it was a simple matter to
arrange a double set of contacts, so that one played
the top note of the chord whilst the other played the
bottom.

The Contacts

The contacts can be made out of relay contacts
from ex-W.D. relay, mounted under the keys, or
if the constructor does not wish to risk damaging
the keyboard a separate relay can be used for each
key. The disadvantage of the latter is that the unit
becomes rather heavy and the relays require their
own power supply. In most cases 12 volts is enough,
and this is best supplied from a rectifier smoothed with
a large clectrolytic—a 250 pF 50-volt is ideal. A
spark quench should be joined across the relay so
that a loud click is not heard on releasing the key.
This device can best be in the form of a condenser
of 0.1 #F to 1 pF, with a resistor of about 2002 10
1,000 £ in serics. The action of the resistor is Lo
dissipate the energy stored in the relay. I a con-
denser only is used there may be some odd ™ pings ”

8 C ¥ D
T T T T T T T

TR T T T
I ;)

Diagram of the relay idea suggested in the hove

notes.

on certain notes. This is due to the relays “ ringing.”
that is, they start 1o oscillate as soon as the current
is stopped. Layout can minimise this, but once
again it is better to prevent it than try to cure it.

Separate Generators A

The principle of the connections of the keyboard
are shown in the illustration, whereas with the circuits
of Messrs. Delaney and King only the top note is
selected, with this little circuit the top and the bottom
notes are used. It is quite a simple matter to build
two complete tone generator units, one for the high
notes and one for the low, and when playing use
different stop settings. In this way the tone range of
the instruments can be incrcased enormously. There
is one snag. however, and that is with the tuning of
the two units. Nothing sounds worse than two notes
that are supposed to be the same but are slightly
different and clash. o

One Oscillator per Note

With the idea of the banks of relays it is possible
by the use of increasing numbers of coniact sets to
get more notes to sound at the same time. There is
a snag here, and that is that with clectronic organs
there must be one oscillator for cach note.—KinDALL
and MOUSLEY.

REFRESHER COURSE
iIN MATHEMATICS

Fourth Edition

By F. J. CAMM

8/6, by post 9/-
FROM

: GEORGE NEWNES, LTD.,
| Tower House, Southampton Street, Strand, W.C.2
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PORTABLE TAPE
RECORDERS

Brand New — Unused — Com-
rlete. Fuly assembled and
wired. Ready to operate.
- Attractive carrying case. Twin
track recording. Instant play-
back. Total playing time of
66 minutes. 6 Valves. A.C.
Mains 200-250  volte.  Fast
rewind. Complete. Ready to
switch on.

write for full illustrated
‘details and circuit diagrams.

LASKY'S PIIICE £84 19 6

Carriage 10/- extra.

TIIE IKL(‘OI(DI\'(- AMPLE-
FIER, as used in the above
recorder an be  purchased
separately. Complete with
6 valves : 1 675. 2 6V86.
2 8J7 i 1, speaker,
ete. 3 mnicd and
wired. i 151in. wide.
8iin. deep, Gin, hizh, Cirenit

availuable,

Alchough new. these amplifiers
are untested, and may have
minor faults, The price has
been reduced accordingly to
£7.15.0 complete with valves.
Carrlage 10/ e\(tra

R. 1132 REGEIVERS BRAND

NEW AND UNUSED.

Complete with all valves. in
original wood case. £3,196.
Carriage 10/- extra.

SPECIAL CORONATION
oF

C.R.T.

Brand new and unused I2in.
jon trap C.R. tubes. 6.3 volt
heater, 7-9 Kv. EH.T. 35 mm.
neck. Black and white picture.
By famous manufacturer.

£11 19/6 scx°en has very slight
blemish

£12 19'6 l'F.R FECT.
Carriage and insurance 15/-
tuhe extra.

per

MAINS TRANSFORMERS

All 200-250 volte ¢.p.s. primary.
chsL quality., ifully guaran-

eed.
,\lu.»\ 3. 350-0-250 v. 80 mA.
6.3v.4a.5v. 2a. Both ﬂ.a—
ments tapped at 4 volts. An
idsca.! replacemens trans. Price,
18/-

MBA/5,  350-0-350
6.3v.4a.,5v.3a. With mains
tapping hoard. Price 27/6.
MB.A/G., 350-0-350 v. 100 mA.
63v.3a.,5v.2a. With mains
tapping board. Price 22/6.
MBA/T. .,500250 v. 80 maA.
6.3v.3a.5v. 2a Both fila-
ments tapped at i volta Price
18-

v. 125 mA.

AT 3. Auto transformer. 0-10-
120, 200-230-240 volts, 103 walts.
Price 17/6.

FILAMENT
TRANSFORMERS

63 v. 15a. 711
€3v.3a..12/6.

speeial Transrormier. 2 amps.,
with the following tappings :
3, 4,5, 689 10, 12 15 18, 20,
24 and 32 volts. PRICE 176.

FIL/4, Heavy duty fillament
transformer. 6.3v. 8 a., 6.3 v
3a.,5v.3a. bhxouded dxop—
through type. With mains
tapping hoard. Price 32/-.

|

| fully retractable point:.

PERSPEX.

.copper plated.

13} x 10} x linch,
Neéutral shade, slightly marked.
511 per piece.

| EST PRODS. Fuzed. with
Price

| 411 per pair.

ANTENNA ROD SECTIONS
Each rod is steel heavily
Any number
can be fitted together. 12in.
long. iin. diameter.

Price 2/6 per dozen post free.

RECEIVER TYPE RM{124,
Ship’s "Radio. Brand New
and TUnused. erquency
ranges ' —4.5-20 . 50-

220 Metres . 180 650 Metres.
4 Valve superhet :—1 THI133 ;

1 VP133 ; 1 HLDIS3 ; 1 12A6.
Fitted with 6}in. p.m. speaker
and frame aerial. In wood
cabinet, size :—8 x 15 x 1llins.

CAR RADIO PLUG SUP-
PRESSORYS, 1/6 each.

CONDENSERS
All types available from stock.
Electrolytic. miniature bias.
Mica and Tubular cardboard.
ceramic and silver mica,
Send us your reguirvements.

C.R.I. MASKS. Brawd New
LATEST ASPECT RATIO

12in. flat face
14in. rectangular
16in. Double-D ...
17in. lectangular

SOILED OLD ASPECT RA’IIO

Power supplies required —12 | 9m EOrbo ... 5/-
volits A.C.'D.C. and 200 volts | 12in...............cees 78
D.C. LAS]\Y S PRICE £4.19.8. | 121n with fitred utmour
Carriage 76 extra plate glaqs (new ratio) ... 11L.6
DINGHY AERIALS WITH
REFLECTORS
As illustrated, wire mesh. complete

| Uses 4

|extra.

BERAND NEW
For operation from 110-250 volts D.C.
'adapted |
wood cabinet size :
LASKY'S PRICE

with setting up instructions. Mast not
supplied.

LASKY'S PRICE,

/6.

Post 1/6.

4 VALVE AMPLIFIER
AND UNUSED

valves type PEN383. Very easily
for A.C.D.C. working. 1n
9 x 16 x 8ins.

39/6. Carriage 7/8

1.F. TRANSFORMERS
163 Kcs Iron du% cores m

cans, midget ty Siz
lin. \: 11n X 2}in. Pnce 12 6
per p:

WEARXTF TYPE .)a() 445-520
Kce. 126 ne

WEAR]TE T\PF 500 450-470
Kes. 12/6 per pair.

P.M. LOUDSPEAKERS
ANl less o'trans. new and
unrused. First quality.

3in. Elac.
51n Plessey

SUPERHET COIL PACKS
3 Wavebands ; 12-35 metres :

| OUTPUT TRANSFORMERS
40 mA. Multi-ratio -

80 mA Multi-ratio

80 mA Pentode .. -12

60 mA Plessey. 6,0000hms 5, 11

.Standard pentode 4/11

Mldtret penbode .. 43

Mxmature pentode, 384, o

. 5l

P\4 Innex valve 86
:1 Intervalve 5/11

15” C.R.T. MASKS
Latest aspect ratio. New and
unused. NoO. 1. Rubber. Overall
17m wide, 13in. mgh
Post 2 - 2.
Incorporating d"i[‘k
screen filter and gold finish
tube escutcheon. Overall size :

35-100 metres ;. 200-550 metres ; | 15in. wide, 12in. high. Price
Size : 4 x 4 x 3in. Fricc 16-. | 21/-. Post 2/-.
_ VALVES. 10,000 l\ sl()(l\ AT THE
Z0LS 10/~ LOWEST POSSIBLE PRICES.
3HBZ+ ... 9- Write for complete list.
1
g}‘}gm ]gg SPECIAL OFFER. i Valves: 1 each
EF50 }i-éd 1R5, 1T4, 1S5 and 384.
aiE i B LASKY’S PRICE 32/6.
12/6 IPOST FREE
154 9/~ 1A5 G/- 6J7 6/6
354 9/~ 3 5/~ HL2 3/6
1T4 9/~ 5/~ KT2 3/6
1R5 9/~ 2/6 6K8 13/8
185 9/~ 9/- Us) G/~
1C5 9/- GK7 6/6 ECH35 .. 13/6

LASKY’S RABIO

Lasky’s (Harrow Road), Ltd.,
370, Harrow Road, Paddington, London, W.9

Telephones

CUNningham 1973-7214.
MAIL ORDER AND DESPATCH DEPARTMENTS :

All Depts.
435-487,

HARROW ROAD, PADDINGTON, LLONDON, W.19,
Hours: Mon. to Sa%. 9.30 a.m. to 6 p.m. ; Thurs., half day, 1 p.m.
Postage and packing rhagrges (un(]iese omerwrse stated): on orders

5 . ra;

value £1—Is. Od. extra;

£10 carriage iree unless svecifically s’an & otherwise.

6d. extra: over

fully insured in transit.

SMOOTHING CHOKE
20mA, 40 H |
40mA. 8H.
40 mA, 10 H.

100 mA, 10-20 H.
120 mA. 10 H. |
200 mA, 5 H.

TELEVISION SELENIUM
RECTIFIERS
The very latest * S ’
SrEY tates entercell
K3/10, 3.2 KV

AMPLIFIERS
Model. Ex. Govern-

4-waltt.
ment Complete with10 valv €s ;

L6 : 1 GHB; 1 25726 : 6
GSK7 For operation on 110
volts AC/DC. Balance and push
rull. High. medium and low
impedance mpuns A.G.C.. etc.
LASKY'S PRICE £€5/19/6 com-
plete. No circuits available.
Caxrlage 10’- per unit extra.

CRYSTAL DIODES

Germanium. Price 2/3 each.
Post Free.

SUPERHET COILS

For 465 Kcis. 10-30 metres.
Aerial and oscillator. 1/11
per palr. With Circuit. Postage
9d. extra.

T.C.C. VISCONOL HIGH

VOLTAGE CONDENSERS
(Cathodray.)
001l mfd. 15 kV. ..
001 mfd. 25 KV,
.0005 mfd. 25 KV,
.0005 mfd. 12.5 kV.
Amfd. 7 kV,
0.04 mfd. 12.5 KV,
.001 mfd. 12.5 kV.
Plastic case, single

ALL DRY PORTABLE
CHASSIS

4 Valve Superhet. Medium &
Short Wave Bands. 200-500 M
and 19-50 M. Uses 1 each 1R5
1T4. 185 and 354 valves. 465
Kcis.  LF. Circuit available.
Fully assembled and wired.
Ready to fit into a cabinet.
H.T. 90 volts D.C., L.T. 1.4
volts D.C. Size of chassis :
9in. wide, 5!in. deep, 2in. high,
6ins. overall height.

All gouds | CAN

LASKY'S PRICE COVIPLETE
WITH 4 VALVES, 85
Carriage 5/- Extra

PORTABLE RADIO
CABINETS
Rexine ﬂmsh. In all colours-
blue. lizard. brown. red. etc.
Complete with dial. pointer.
knobs. hack. speaker-fret.
handle and escutcheon. Size :
13 x 7 x 10in. (When ordering}

‘give second choice of colour.

Frame aerial fitted.
LASKY'S PRICE 37/6.
Carriage 5- Extra.

A.C. MAINS POWER UNITS.
BRAND NEW, IN
ORIGINAL CARTONS
Size : 5in. wide, 2iin.

7iin. lang, Input
volts A.C. Out 90
volts, DC B Tl4voltsDC
LASKY'S PRICE 39/6.
Carriage 5/- Extra. Ready for
use.

YOUR BATTERY PORTABLE
OPERATE FROM THE
MAINS.
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PRATTS RADIO
1070 Harrow Road, London, N.W.I0

Tel. s LADbroke 1731. (Nr. Scrubs Lane) T
T s AMPLIFIERS ready  t0 Reg. Design No. 867804 ~
use. Model ACIOE (as

illustrated) 10-watt, 4-valve

3 MODEL AC18E,
8 unit with p'pull output of
! 18 watts. Separate mike
stage and scparate mike
and gram inputs. 2 faders
and tone control. Feedback over 2 stages. Input volts ; mike .003,
gram .3v. £15.5.0.

MODEL ACS320. Spec. as ACISE bhut with larger output stage
of 32 watts. £18.18.0. MODLL. UIOE. D.C/A.C. mains. p'pull
output of 100 watts. Spec. as ACI8E. £12.19.6. All the above
amplifiers are complete with metal case. chrome handles and
outputs to match 2, 8 or 15 ohm speakers. All A.C. models have
H.T. and L.T. output sockets for tuning unit:

. unit. neg. feed-hack, sep-
E arate mike stage and
e, [ 1 é separate mike and gram bit &".
Fo b 4 jnptém.l 2Ifaders a]nd t?Ee
i control. Input volts mike p
& % 002, gram. .2lv. £10.7.6. Available on Reguest).
%m* - G-valve

MAKE SOLDERING A PLEASURE !

BY USING THE 4 TYANA » SOLDERING IRON .

The Perfect Small Soldering Instrument
@ Adjustable Bit. @ Easy to Handle. @ Weight approx.
4 025, Overall length 11”7 of the Iron and diameter of the
@ Heating Time 3 min. @ 40 Watt economy
Consumption. @ Standard Voltage Ranges (other Ratings
@ Long Life and Efficiency.
@ Replacement Elements and Bits always available.
Just the Convenient lron Required for Intricate and

Fine Soldering.
Maintenance Service for Industrial users.
British made by :—KENROY LIMITED,
152/297, Upper Street, Islington, London, N.I.

Telephone : Canonbury 4905-4663

SMALL
A.C. or MODEL U4t D.C
Output to 3 ohms. £5.15.0.
QUALITY AMPLITFIER

puts for radio’stand’d L[..P. records,

Q9C G-valve version ot Q4C
Output impedance to choice of customer.

TUNING UNITS College.

lass dialiwith bronze escutcheon.
crackle enamel £8.19.8.

MICROPHONES, Moving coil W/tranS_'\Xj.G%&IE-B. Acos, 22-1 or

29-2. £8.6.0. Rothermel, D.104, 105/-, 2D06

PICK-UPS. Acos GP20 with standard head. £3.6.0.
All types available,

GRAMOPHONI. UNITS.
with or without pick-ups.
SPEAKERS,
with a 12,000 line magnet. EX stock, 89/-.
All goods are hrand new.

Send for list.

RECORI AMPLIFIER ClAS

JA.C. 3-valve units

CHASSIS FFOR RECORDS,

21 Q4C. 4-valve chassis with bass and treble controls. In-

t Sectionalised output trans-

lormer with adjustable negative feed-back.

g . Details as Q4C. Output of 9 warts.

u . This amplifier uses a
Williamson 18 section output transformer £13.19.6.

TUL 3-waveband Luning unit.

plete and ready for plugging into our A.C. amplifiers,

Chassis finished in black

A very good general-purpose unit is the W.B. 10in.

no surplus components used. Qur ACI0¥%,
etc., have been advertised since 1946 and are in dailyv use throughout
the worid. Stamp for list, state interest I.A. or records.

. MODEL AC4C,
or radio records.

BTC..

£9.15.0. MoODULL

Com-
Large

l’w

with scal”.

£4-10-0
M.G. 170, 6, NEWMAN ST, LONDON, W.1.

A REMARKABLE ACHIEVEMENT

IN FILTER DESIGN

THE, .M G ST
CUTFTING FILTER s
sinfinitely variable, cutting
at any desired frequency
between 4,000 2nd 8,000 C.p.8.
Connects belween output
transformer and 15 ohm
speaker. ldeal for long play-
ing and ordinsvy records.
and heteradyne whistles on

idop ' /
(‘}I'/Z h\“ zﬁ*\h radio. No distortion, hum
ond rariable control or apprs)mable Joss of
In metas volume, Cuts atanaverage
cdse steepnz2as of ¥0 db. per

octave.

Leaflet from the makors.

o AL T

CHA
KT

M

This shows the
No. 1 kit assem-
bled intoits case.
Built _in  one
hour, it is sim-
ple, foolproof
and troublefree.
All  new ' ma-
terial with fuil
guarantee. Gen-
erous size components. No. 1 kit 6v'12v
2 amp. metal rectifier. 45 watt trans-
former ballast bulb tor 2v.. 6v.. 12v.
charger, 38.8d., post 1 '8d., or with hand-
some steel case. 52 - plus postage 2 -.
Ditto but 3 amp. rect. and 65 watt.
trans. 46 - or with case 58'6d. postage 2 -
« Renewbat” Battery desulphater and
conditioner for car or radio batteries.
Radio size 1/9. Car size 3 4,
CUAMPION PRODUCTS,
43 Uplands Wad. London, N.2
'Phone : LAB 4407,

BUY AND SAVE!!

We are continuing our offer of 109, DIRCOUNT

fi the price of all non-proprietary goods on uur

liat, providing your order exceeds £1. Why not et

togetlier with your friends to Denefit front thiv offer?
VALVES YOU CAN TRUST!

A—MWakers' cartons.  B—Fhin or Herviee cartons
y T B

VGG
12H6
tvors cotuposit
1., Tido: Lin., 8d.: Cryatalite, {very at*race
tive) white, brown, or hlack, Lin. 10d.
6 MFD. 2,000-VOLT TEST -39, post 11d.
COAXIAL CABLE. —tin. din.. 7540 chins 10d. yd.
1 M. POTS., In cartons, 1/9 (=mall 27-).

Post free over £1.  Pull list, Bd.

REED & FOR L 2A, BURNLEY ROAD,

AINSDALE, SOUTHPORT

'PLEASE READ THIS ! !

N.R.S. * SYMPHONY ** AMPLIFIERS,
ficted with the patent ‘' three-channel
system '’ giving independent control of
Bass, Middle and Top, thus affording’ the
maximum possible control of tone and
compensation for recording deficiencies.
Especially essential when mixing the playing
of old and new 78's with the new
records. Scratch control and negative feed-
back also incorporated. Woden trans-
formers. Five-watt model only 10 gns. ;
10-watt model {push-pull triodes), 15 gns.
Carr. 5/-. When ordering. state output
impedance required, if known
BASS-REFLEX CABINET KITS, 30io.
high. consist of fully cut patent acoustic
manufactured non-resonant board, de.
flector-plate, felt, all screws, etc., and fuil
nstructions. 8in. speaker model. 15in. wide
x 12in. deep, 85/-; [0in speaker model,
16in. wide x |3lin. deep, 97/6; 12in.
speaker model, 17lin. wide x 16in. deep,
107/6, Carr. 7/6. Ready buile, 7/6 extra.
GARRARD 3-SPEED AUTO-
CHANGERS, latest modet RC7SA,
brilliant engineering job. special long arm
for better tracking. Qur special offer,
£14.3.0, or complete with Acos GPI19 and
GPI9 L.P. heads, £17.17.0, or two Decca
XMS heads, £19.5.0. Carr. 5/-. Third head ro
take thorn needles for playing oid 78s, 26/6.
MICROGRAM CABINETS, ex-manu-
facturer, brown rexine, carrying handle,
room for 3-4 watt amplifier, gram unit
and baffle for 6lin. speaker, attractive
gold speaker grille in front. While they jast.
59/6, plus carr. and pack, 3/6. Amplifier
to fit £7.10.0.

NORTHERN RADIO SERVICES

16, Kings College Road, London, N.W.3
Tel. : PRImrose 8314

Tubes : Swiss Cottage or Chalk Farm.
Buses : 31,2, 13, 113, 187

www.americanradiohistorv.com

w. VR65, SP61, 3/8.

3514, 8 8,

. 5 -
. 71 M
807. 10'6. 6AMG. 7 8. EC52,
ATPA, 38. VUINA, 3'6.

N
GI'6 Ul4. 8/9. 5U4, 9/6,
4'9. GSN7, 8'11.
128J7, 4'8. U0,
811. Post extra,

1T4. 185. 1R5, 181 or 354, Brand New, 20/8
set, or 7 9 each, post Gd.

A

(;l-‘,ltl\l;\é\‘llﬁ\l XTAL
$ 5 w. 19’6 pec_
2504 MED. TV ‘("ONDENNFRS. 3650 v,

Brand New Stock. 4'9 each. Post 6d.
32 MFD. CONDENSERS, 450 v. Guar-
anteed Brand New. 6 for 8/9.
2 M MG, POUs.. lin. Spindle.
Brand New. 1/6 each. post 4d.
THROAT MIC. New, 111 pair. Post 4d.

STAN WILLETTS

sSPON LANE. VWEST BROMWICH,
ST., BLAUK-

and 111.
HEATIL 81
H A c SHORT WAVYE

[ [ ] EQUIPMENT

Noted for over 18 years for . .
$.W. Receivers and Kits of

buality.

Improved designe with Denco colls :

One-Valve Kit, Model rrice, 25'-
Two o oot »  B0/-
A3l kits complete with all components,
accossories, and  {ull instructions.
Belore ordering rall and inspect a
demonstration  receiver. or send
stamped. addressed envelope for

descriptive catalogue.
“H.A.C."” SHORT-WAVE FRODUCTS
(Dept. Tii), 11, Old_Bond Street,

London, W.1.
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Politics
9 HE Week in Westminster ' has long been a
feature, during the sittings of Parliament,
at 7.45 each Saturday in the Home Service.
In it a Member describes what he heard and saw there,
punctuated with visits to " another place "—this last
feature rather reminding one of that * popping in
for a few minutes” to the picture gallery or the
kitchens, or the wood muscum and palm house,
on our tours of Hampton Court and Kew Gardens
respectively. The Member engaged on this some-
what sacrificial task each week is, as near as the
balance of parties will allow, alternately of the
Government and the Opposition, with a Liberal
thrown in for good measure about once every leap
year or so. As, for three years, the ** two nations ™
have been almost equally represented, this is auto-
matically a perfect arrangement.  What will happen
if we ever get a ten-to-one distribution again, as in
the 1931 Parliament, is food for thought.

The political label of the Member is never revealed.
Short of knowing, this is anybody’s guess, as he is
only there to ** show us around,” like the guides at
Madame Tussauds, who answer questions but never
express opinions. A member of the Opposition can
be counted on to say that a Government speaker
“made a forceful contribution to the dcbate”
equally to a Government stalwart replying that
* such and such of the Opposition made a lively and
witty reply.” Everyone is as friendly and well-
behaved, and as lively, as at a bishop’s tea party.
Nobody is ever madec out to be wrong, or even
mistaken, in his views. And about every third or
fourth week we are reminded of the “Who goes
home ? ” ** echoing round the empty chambers and
corridors.”

Is this quarter-of-an-hour feainre really necessary ?
Is it not just another of the endless repetitions which
so harass the discerning listener ? Doesn’t ~ Today
in Parliament > at 10.45, being factual, do the thing
much better ? If necessary, should it not be at a
different hour instcad of at the height, more or lcss,
of the week-end entertainment period? Would it
not be improved if it had a political tang added to
it—to the exclusion of propaganda, which is quite
another thing? | could answer all these myself,
but will leave readers to do so instead.

Plays

Novels and other stories are invariably inferior to
plays written originally as plays, when they are
“ dramatised.” A recent striking example was
Maugham's “ Cakes and Ale.” The result must
surely always be so, the authors’ minds running in
entirely different channels. It is as certain to be
inferior as the orchestration of a sonata or a string
quartet always is. You cannot grill stewing beef,
or smoke cigarette tobacco, with satisfactory results.

It ha: been a good month for plays. The = oscar ”
I wouid award to “ A Month in the Country,” a

nters;

masterplece by Turgenev,

o~
and a real ‘‘star's \ AR5, i
choice” —~Margaret 5 N vad
Leighton being the star 3
of taste and discrimina-
tion. During a month
of summer heat and gentle lassitude, Natalya

Petrovna gets caught up in an emotional entangle-
ment with the young tutor 1o her two children,
an affair which cannot and does not materialise.
As with all musterpieces it draws character as well
as situation.  Comedy, drama, pathos, all alternate
to a magic formula, the former to a much greater
degree than is usual in Russian drama. Miss
Leighton, together with Godfrey Kenton, Elsa
Palmer, Nigel Stock—the young tutor—Michael
Shepley and others, acted beautifully.

*“The Ox-bow Incident ” was a Wild West thriller
and a pleasing change, bringing back to many of us
nostalgic memories of bad men and mustangs flashing
across the silent screens of our vouth and adolescence.

Musical

" South Pacific”* was another unusual innovation,
a full-sized musical. The *‘ conspicuousness by its
absence 7 of the visual element was perhaps too
great to warrant it becoming a precedent. But it
was lively, colourful and tuneful for all that.

*“The Labyrinth,” about Byron, was a terribly
powerful play of a tragic story which I thoroughly
enjoyed. Did ever a poet so hide his true self as
he did in such immortal, chaste lyrics as * We’ll go
no more a-roaming ” ? James McKechnie seemed (o
play the poet on too level a tone, but he worked up
some fine climaxes with all the women who were
unfortunate enough to get tangled up with him. They
were excellently played by Griselda Hervey, Sarah
Leigh, Helen Hays and Rachel Gurney.

* The Hasty Hear,” by John Patrick, * Sweet
Aloes,” by Jay Mallory, R. E. Sherwood’s * The
Road to Rome™ and Galsworthy’s “ The Show ™’
all meriting space 1 have used.

Cannot the signature tunes in Saturday’s Star Show
have some variety imparted to them? Almost all
of them revolve round the same three or four chords.
thus stereotyping an otherwise much improved
programme,

*The Sinking of the Scharnhorst™ contained
some of the most hesitant reading 1 have ever heard
in these documentaries.

The unscripted interview with Sir Thomas Beecham
was wholly delighttul. It made one want one every
day, though Sir Thomas’s equals would be very
hard to find.

OUR COMPANION JOURNAL

Practical Television
1/- Every Month
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A SCRATCH FILTER

A USEFUL ACCESSORY FOR USE WITH RADIOGRAMS AND RECORD PLAYERS

By J. Macleod Scott, B.Sc.

ITH wide-frequency range recording and the
W latest in loudspeakers, we can now enjoy
nearly perfect reproduction in the home.
Although the best recordings give up to 14 kcs,
scratch forms a background from about 4 kcs,
which cannot be eliminated without affecting the
quality of the recording. The average type of tone
control reduces output from about 2 kes increasing
the cut with an increase of frequency. Because the
greatest rate of cut with a condenser and resistance
is about 6 db per octave, the cut must start fairly
low and it noticeably affects the quality even with a
small reduction of scratch. The older type of magnetic
pickup may have had the advantage of a rapid fall
in output above 5 kcs, especially when used with
fibre needles. Greater rates of cut require special
feedba(,‘k networks with extra amplification or choke-
filter circuits which are apt 1o pick up hum, and which
for the amateur are rather hit-and-miss affairs. Too
sharp a cut produces an effect called “ ringing ™
which emphasises frequencies immediately below
the cut off frequency.
Fig. 1 shows a very simple way of producing what
is probably the best rate of cut of 12 db per octauve.

The values must be correct and connections made
directly to the pickup head leads. If a matching
transformer is used it must have a high primary
inductance or the filter will be ineffective. Use is
made of the inductance of the head itself to make a
constant K tow-pass filter. (The circuit cannot be
used for crystal-type pickups.)

Fig. 1.—A simple
scratch filter.

The Formula

First the inductance of the head must be ascertained
and the cut off frequency chosen. About 6 kes is
a useful value. C is obtained from the formula :

C= 100 C =nF

L f =cut-off freq.

L =millihenries
At this stage it is better to work backwards because
it is easier to select the nearest condenser value and
adjust the resistance by filing oft some of the carbon.
Choose double and half values of capacity. etc., to
lower and raise the cut-off frequency. Values for

R-in ohms are given by :

L =millihenries
C =nF

The amplifier input resistance must, of course, be
much higher than R. Cut off frequencies are given by :

10,000( )
= ,= . (approx.
VaTe pprox

FYGEY

The following values were obtained for a coil of
150 millihenries (850 ohms impedance at 1,000
cycles) :

Cuf RO f cycles
. 1223 2600
.05 1730 3700
025 2450 5200
01 3880 8200
007 4630 9800

The results obtained from such a five-step filter
will give new enjoyment from old records. For each
one a setting will be found where most scratch is
eliminated without any apparent deterioration in
quality, in fact, quality will have improved due to the
removal of upper harmonic distortion at the same
time.

AAAAAA

11111
T

Bass /ifL
Fig. 2.—A five-step filter.

Top, cut

Dumfries Transmitting Station

IN accordance with the previously-announced plan

to improve reception of the Home Service pro-
grammes in certain areas, the BBC proposes to build
a low-power transmitting station at Mousewald, near
Dumfries. As the building and installation will take
some time to complete, a temporary transmitter will
be installed in a caravan on the site so that listeners
in the area may have improved service for the present,

and much earlier than would otherwise have been -

possible, It radiates the Scottish Home Service on
371 metres (809 ke/s).

[t operates in the evenings only, from 5 p.m. until
the Home Service closes down.

The power (500 watts) is less than that planned
for the permanent station, but suflicient to provide
improved reception for many listeners in Dumfries
and the Nith estuary district. When the permanent
station is completed the service area will be extended
as far as Lochmaben, Lockerbie and Annan.

The temporary transmitter is housed in a standard
four-berth caravan which has been moditied to BBC
design to accommodate the transmitter and its
associated apparatus.

. . L \
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RADIO SERVICING ||
INSTRUMENTS

by E. N. Bradley

71 pages. 32 diagrams. 4/6
The latest work by this popular writer deals I
with the construction, calibration and use of
instruments in this class. There are various
types of direct reading meter and multi-meter,
valve voltmeter, signal generator, oscilloscope,
wobbulater, electronic beam switch, A.C.
bridge and signal tracer. Practical instructions
arranged in sequence are given for the use of

the instruments in tracing faults, aligning
receivers, etc.
RECENT ISSUES
AUDIO HANDBOOK, No. 3 : The Use
of A.F. Transformers ... 3/6
AMPLIFIER CIRCUITS . 2/6 \
PERSONAL RECEIVERS . 3/6

CONSTRUCTORS' RADIO RECEIVERS . 2/6

Send for a complete list.

283, City Road, London, E.C.I.

|

1
NORMAN PRICE (PUBLISHERS) LTD., I

WIRELESS _ 7 359
UNION OF SOUTH AFRICA—
VACANCIES: DIVISION OF CIVIL AVIATION :

MINISTRY OF TRANSPORT

Applications are invited for the following
vacancies on contract for a period of five years
in the Division of Civil Aviation :—

(a) Engineer, Grade IV, on the salary
scale £400 x 50—900. Applicants must be in
possession of the B.Sc. (Electrical Engineering)

degree. Experience of ground radio and/or
radar equipment and electronics will be a
recommendation.

(b) Aeradio Mechanic, Grade II, on the
salary scale £350 x 30-—500. Applicants must
be qualified Aeradio Mecchanics and have served
a five years’ apprenticeship or have had six
years appropriatc experience in radio and/or
radar engineering work.

In addition to salary on the scales of pay
indicated, the following Cost of Living Allowance |
is payable for. the present, subject to review at
any time :—

Salary Conjugal State  Allowance
Up to and including Married £280 p.a.
£350 p.a. Single £100 p.a.
Over £350 p.a. Married £320 p.u.
Single £100 p.a.

Successtul applicants will be entitled to free transport
for (hcmselvcs, wives and dependent children from place
of residence in the United Kingdom to South Africa and
return on completion of contract.

Further paruculars and forms of applicition are obtain-
able from the Staff Clerk, Room 102, South Africa House,
Trafalgar Square, London, W.C.2, to whom complected
applications should be addressed.

-

EMi

EXPERIMENTAL
 MARGOMIPHONE H M V G
COLUMBIA & AVAILABLE

(His Master's Voice) |

associated with ‘ HOME

INSTITUTES | NEW I

8.9 THIS VALUABLE

BOOK

which dctails the wide range of Engineer-
ing and Commercial courses of modern

training offered by E.M.L Institutes —

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

Courses include training for :
City and Guilds Grouped Certificates in Telecommunications; A.M,

Brit, LR.E. Examination, Radio Amateur's Licence, Radio & Television
Servicing Certificates, General Radio and Television Courses, Radar,
Sound Recording, etc. Also Courses in all other branches of Engineering.

—POST NOW—— —————————"
Please send, without obligatign, the FREE book.

E.M.I. Institutes, Dept. 32K

43 Grove Park Road, Chiswick,London,W.4

I
|
1
|
I Name.
[
|
1
!

ICIOEK
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Immediate delivery
irom stock.

“VIEWMASTER”

(LLONDON — SUTTON COLDFIELD—
HOLME MOSS—KIRK 0O SHOTTS—
WENVOE — NEWCASTLE—BELFAST)

SPECIFIED COMPONENTS

SEND FOR STAGE | NOW—
price £3.2.3 post free.
Complete Kits, Stage-bv-Stage
and Single Comgponents Supplied.

* VIEWMASTER "' ENVELOPES. 7'6.

NEW ]..'\.Nlu TAPE TABLE,
plus 10,- carriage and packing.

£17 10/,

PORTAL TAPE  RECORDER
CABI S. from £3:10'-.
l((b\l‘TT 5 ¢ COROT FION ' CRY-

STAL MICROPIFONES, 52 -
TAPE AMPLIFIERS, AMPLIFIER

KITS, OSCILLATOR UNITS, &

OSCILLATOR COILNS, from stock.

LIST 24d.

“KCOTCH BOY &

¢ FERROVOLCLE
{1,200 ft. reels).

35'-,
26/-,

TAPE,
FAPE,

For Aftention—Advice—Service write

CITY & RURAL RADIO

101, HIGH STREET,
SWANSEA, GLAM.

Telephone : Swansea 4677

AUDIO
AMPLIFIER
Modet AC/2R

* Two-valve plus Rec-
tifier.
* A.C. mains 200/250

e c‘\ - ﬁ volts.
'] - * Volume and Tone
5 controls. Complete
with valves,

wired,

_tested and ready for use. 75/-.

TIn Kit form, with full data, 59/6.

1953 MODEL Radiogram chassis, 3-wave-
band, S-valve superhet. complete with
Goodman’s 10in. speaker, 12 Gns.
EXTENSION SPEAKER (light walnut),
Sin. unit, with volume-control, 28/6.
NEW BOXED VALVES (see Classified).

RADIO UNLIMITED
ELM ROAD, LONDON, E.I7
= (KEY 4813)

EW GOODS ONLY
RS.

( N 0
.2, .25,
Moulded Mica, up to 002,

16: ’).23.
1-: t0.01.1'6; Sil.Mlca,500v. wke., upto

f.,1-; tol,000pf.,1/2;

1L.8.—Lg. Spdls., all
with D.P. Zw..
Wi 1re Wound

; to 500

3,00 ffoa
var, l v\ll CONT
Values, 3/~ ; with Sw.. 5-:
59 ; Semi Midg. type. §, )
with sw.. 59 ; D.P.sw.. 886
080k.66; 100k. 79.

—All std. values. 20"., Tol.
L8l ; 4w, B 1w, 8do: 2
"Tol,, 50% ‘on ABOVE PRICES

10"..
Wound, 3w.to5k..19: dw.to5k,2-:

10 w. to 10 k., /9. Terms : Ordorq up to
10 -, post 6d. up to £1, d. over. post
{ree. Cash wn.h order, no C.0.D. ; lists 5d.

RADIO N
22, FRANCES § 'UNTHORPE,
LIN .

" at Work

The ' Fluxite Quins

“"We've all the equipment, | know,

Including our FLUXITE. Let's
Now don't make a [uss,
We'll nip on a bus.”

** And leave me to walk ? " shouted OH.

Seethat FLUXITE SOLDERING PASTE
i alwavs by vou—-in the house -gar.
.wc~\\mln|m|r— wherever speedy sol-
dering iz needexl. Used for uver 40 vears
in Government works and by leading
eogineers and manufactiurers, O all
ironmongers—in  tins, from 1,- up-
wards,

go!

FLUXITE

SOLDERING PASTE
A Staunch  Companion lo  Flurile
Soidering Fluid.
SIMPLIFIES ALL SOLDERING
Write for Book on the Art of = SOFT ™
Soldering and_ for leaflets on (4
HARDENING STEEL and TEMPE
TOOLS with FLUXITE. Price 1id.
FLUNXITE Lid.,
Bermondsey Street, London. S,
e

156 8.
NoWL1

FRUSTRATED
EXPORT ¢RDER

5 Valve Superhet With L. Stage.—
3 wavebands 180-550 m. 100-35 m. 35-12.5
m. Large 3 colour dial loin. x_5in.
I.F. 465 kefs. Controls : Tuning, Vol.!
on off. Wavechange and Tone. Complete
with 8in. Goodmans speaker and 6 v.
Vibrator Pack in large Polished Wooden
Cabinet (store soiled) 24in. x 1lin. x
1¢in. Can be run on 6K8. 6Q7 & 3 SP61s
tVRG53) detalls supplied. Less valves,
69'6 (carriage 10/6).

Weymouth - Coil Packs.—S.M.L.G.
465 ks 1.F. One hole tixing 33in. x 3in. x
1lin. Complete with circuit and in-
structions, 166,

New 465 hels LF. Transformers.—
Iron dust cores, standard cans, 78 pr.
f.ong Wave 3 valve Battery Sets.—
R.F. Det. & Output Stage. Conventional
iay out in wooden Cabinet 16in. x 9in. x
8in. Easily converted to other Bands.
T.ess valves, 12/6 (carriage 5'-).

New Control Units,—In original boxes.
contain : 1x 3-pole. 3-bank 6-way wave-
change switch, 1 Flush mounting on’off
awitch. 1 heavy duty on’off switch, 1 5-
way chassis mounting plug and socket,
and 1 7-way ditto. 1 te]eohune jack
socket. & few at 3/8 (post 1 -)
4-Pin Plug in Coil Formers.—11in.. 1/6.
High Impedance Headphones in new
condition. Reduced to clear. 86 nr.
75 pF Air Spaced Tuning Condensers,
*Ceramif‘ insulated. standard apindles
extended at rear for ganging. 186.
Taylor Vale Tester Model 40.—
Perfect condition. £8.10.0 ‘one only). i
SCemor U Chassis  Cutters,—Two
holes for the price of one. Cuts BIG
and octal 16+ (post 9d.).

Don‘t Forget We Make ALT Chassis
PEC., e.g.. . X 4in. X 2¢in., costs

e

" "Write for Details and Froe List

SERVIO RADRIO

\lvrlun Road., Wimhlcdon,
Phone @ LIBerty 8523

Tree leaflet tells how range extendcr
gZives 5 nctaves from 3 octave electronic
k yboard. Imitates whole orchestra.
mply built from simple instructions.
Glt your iree Copy now. . . .

¢ &S, 10 Duke St., Darlington,
Co. Durham

WALTON'S WIRELESS STORES

The leading Midland Depot for all 200d
class ex- Government surplus equipment
and Valve:

or opecxal ]nterest to all T.X. hams.
We stock a full range of spares {nr the
popular Transmitter 711131, Please
state your requirements, out quotation
will follow by return.

Here are a few examples of the value
of offer :

13¢t. "Wooden Masts, 7 8 each, Carr.

28 . In lots of 4, 24 - each, Carr. 8-
Crystal Monitor Units, Brand new,

36 each. Post 16.

1 Ex-Government  Comensers,
Flectroly ties. ¢te., 15 - for 100, Post 1 6.
Motor Generators, 21 volt in., 230
volt A.C. out., 100 watts, £4 19/ each,
Carr. 5 -.

Motor Generators, 110 volt D.C. in..

230 volt A.C. out.. 200 watts, £710-

each, Carr

lINulphon s,  complete T.R.. 78
Post 1 .
Ilvunlnlmno-. complete  H.B.. 10 -
post 185,

Nuts, BoMs and Washers, wainly

B.A. sizes. each box contains appros.
1.000 items. 3 6 Box. Post 1 -
+ 1IN Electrie Motors,
cycle, 2412 6 each. Carr. 2
send 3d. in stamps and S.ALK.
latest lis

WALTON'S WIRELESS STORES

48, Staford St., Wolverhampton, Stafis.

0 volt 59

for our

—5 in 3—~
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“WILCO ELECTRONIGS

204,

w.—Cluaranteed. Govt. surplus.

6 | 6USG 10'¢ | ECL80 12 (
8- | 6VEG 8'6 | EF36
8- | 6X5GT 96 | B39 9/
12K8GT 126 | EF50 7
SHT 5'6 | EK32 9’
2I6GT 106 | EL3S 1D
BLEGT 10- | EZ240 10/
- | 3524GT 86 T66 118
66 | 5016GT 10- L4 ki
‘8 | 807 10 MSPEN 76
96 | B3G 10’6 | MSPENB 7/8
m 28 | PEN46 10/6
DHT? 10/- | SP41
EALH 36 | SP61 5'-
EB34 3'6 | VR1503010 -
eSHT 5/ EBCa3 96 | VS0 106
6SLIGT B EC52 88 | W17 10/8
86 | Z17 116

. OFFER

1T4. 3V4. 32.- per set.

1R5. 185,
COMPREHENSIVE LIST NOW READY 6d.

LOWER \I)I)I\( OMRE
ADD

ROAD,
CROYDON, Tel. 2027 ¢

900|,
ELECTROLYTICS.—T.M.C. Can B+16
mfd. 450V., 3/- ea. or 4 for 10/~

VOLUME CONTROLS.—! meg. with
switch, long spindles, 4/-.

Postage 9d. on orders under £2.

ELECTRAD
RADIO

VALVE BARGAINS. —6AKS, EL9I,
ECII, 807, 8/6 ; 6J6. EF9I, 9/-; 6C4, EF92,
EAC91, 6/6: 6K8, 6F33, [2AX7, 12AT7,
65N7, 5Y3, 3IABGT, 9/6 ; 6BR7, 185BTA,
12/6 ; 6AGS, HL23DD, 6/- VP23, 5/-;

4/-; EASO, 1/9.

/69, HIGH STREET,

BELFAST
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The Editor does not necessarily agree with the opinions expressed by his correspondents.

All

lettets must be accompanied by the name and address of the sender (not necessarily for publication).

Crystal Results

SIR,—AS one of the lirst of the few to dabble with
carborundum, copper pyrites and silicon crystals
Just atter the conclusion of the first World War, I
was interested in Mr. Morley's article on germanium
diodes in your December issue. Having acquired two
of these diodes I retrieved from my loft a crystal set
of ancient but not historic vintage, which a previous
owner had parked there.
My first experiment was
merely to substitute a’
diode for the catswhisker
device and to connect up
to a small outside aerial
and the earth pin of my
domestic electrical system.
Despite an intermittent : /¢
shorting of the tuning
capacitor the results on ’phone surprised me and a
micro-ammeter in circuit showed a reading of nearly
200. Then I replaced the capacitor with one of those
“modern” square-law things, replaced the 30
gauge enamel wiring with some stouter stuff and
soldered the joints. Result—increased volume and a
reading of 300 #A. I found ’phones so loud that [
connected up to an 8in. speaker and, in the quietness
of my den, I could hear speech clearly at a distance
of 6 to 8ft.

Now, thought I, how much better will be the results
if T re-make the set, using the specified coil, which I
proceeded 10 make with the utmost care and precision
(an art I found I had retained from my early radio
days when every coil was home-made 1), but 1 will
confess to using 24-gauge wire in place of the specified
26-gauge. The existing coils | should, perhaps,
explain comprised a primary and secondary wound
in hank form of something like 12 or 14 gauge cotton-
covered and held together with plenty of shellac.
They were coupled tightly together with adhesive
tape and their ends attached direct to their respective
tuning capacitors of 300 and 500 pFs. All this surely
couldn’t be efficient '—but alas, when the new coit
was connected up the volume fell and so did the meter
0 160 #A. No amount of twiddling would raise it,
and worse, the separation of the *“ Light” and
““Home ” previously complete was not so now !
So back went the old ¢oil system and back went the
meter, champing the bit at 300 uA.

At this point I was about to write to you and say
“ What shall it profit a man if he gain uA from a
super detector 10 lose them in coil ?”* but then | was
prompted 10 see how the germanium diode compared
with ancient flints and I must say the results rather
upset me. [ began the substitution with a semi-
permanent detector of the Middle Ages, whose carton
described it as the original oscillating crystal and it

surplus equipment.

Whilst we are aiways pleased 1o assist readers with
their technical difficulties, we regret that we are unable
to supply diagrams or provide instructions for modifving
We cunnot supply alternative details
i for constructional articles which appear in ihese pages.
i WE CANNOT UNDERTAKE TO ANSWER QUFERIES
OVER THE TELEPHONE. If a postal reply is required
a stamped and addressed envelope must be cnclosed with
upon from page iii of cover.

clocked up a good 200 wA. Then back to one of
those supei-sensitive silicon crystals that only held
their ground if one stopped breathing and, in an
optimum setting, which certainly 100k me a long time
to find, the meter rose to the full 300 yA of the
germanium diode.

Now I feel I must break into the modern vulgarism
and remark *‘so what?”

It would, I feel, interest some of us old codgers
10 see just what could be
obtained from a german-
wm diode under optimum
conditions and, unless one
is interested in match-box
types, there would appear
{0 be no reason why a coil
should suffer efticiency for
physical dimensions.—
A. L. Moss (Wembley),

The Ama'eur Transmitter

SIR,—I consider that we have drifted into a back-

water, especially in our minds, about certain
aspects of radio. | refer primarily to morse and trans-
miting.

Is it not time that (he whole subject was brought
out and the old, old rules and ideas reviewed. With
an open mind (if this is possible with the ** man with
the red flag walking in front of the motor-car,”’
mentality), let’s [ook over the whole thing.

For instance, can anyone give me a good reason
why morse must be mastered if one wished to
operate on two metres and 70 cm. ?

Or, for that matter why there is no “ citizen ** band
whete anyone could have a go.

I can see the hands going up in horror at such
suggestiops and voices ¢rying about all the terrible
things that would happen.

(I'm not losing sight of the fact that the telephone
might lose some business on local calls. However,
using the band for commercial and busincss reasons
could be forbidden—they have the use of certain
frequencies now.)

To put the peint over and as a comparison, let
us suppos¢ a national bus corporation had complete
authority over the roads. Naturally they would
consider their own interests first and motor cyclists
and pedal cyclists would be frowned on-—probably
driven off the roads by restrictions and regulations.
As for the man in the street—well! All very safe and
cosy—but fantastic. Yet in radio just such a situation
occurs.

My hopes lay in the U.S.A. where, in this matter,
they have a much more enterprising and idealistic
outlook. Where they lead, we may follow. If any-
one doubts this compare things now and think back.

But why nitust we lag why not lead ?

e s alienaalte o e lere e e o TR a ]
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As the V.H.F.—U.H.F. bands open out let us
encourage the novice—give him a band. A few watls,
a licence, crystal control and a set of sensible rules
should be the only restrictions.

In these times when the international situation gets
sticky and almost all war gear has some radio gadget
altached to it, one would think the radio hobbyist
would be encouraged.

And this question of morse—personally I could
never understand this worship of morse which some
folks seem to have. Whenever | see anyone using a
key I am reminded of a native hitting a tom-tom—
jungle radio. All very well for getting intelligence
over vast distances—but even a native wouldn’t
use his drum where he could talk.

[ have been told I would get keen on it if only I
would spend a few months swotting at it. This would
put me in the same class as the chap who wore tight
shoes and when asked why he suffered the agony
replied—* ah, but you've no idea what a wonderful
fecling it is when | take them off.” ]

4 Surely I am not alone in these opinions and I
would like to see the subject discussed.—HECTOR
CoLe {(Workington).

Direct-reading Bridge

IR,—I would like to thank Mr. Paterson for his
. excellent article in the September issue of
PRACTICAL WIRELESS (A Direct-reading Bridge),
and also for his helpful remarks in answer to some
-questions raised. But | would strongly challenge his
‘advice to use a linear law potentiometer for VRI,
as’ it seems to me that a log-law variable is quite
essential in this position in order to get a constant
percentage accuracy over the whole range.
. .This point can best be appreciated if one looks at
things from the point of view of tolerances. Suppose
one has a basic 10 ohm range and wishes to check a

'100 ohm resistor of alleged 10 per cent. tolerance.’

1t should come up on the dial between 9 and 11.
Only two graduations between the two extremes,
please mpte. Now for a 820 ohm resistor, again of
110 per cent. tolerance. This should come up some-
where between 74 and 90 on the dial and in this case
we have no fewer than 16 graduations between the
two extremes.

. As it is tolerances, expressed as a percentage, that
we are interested in, obviously these 16 graduations

around the 82 mark should only be allotted the same
space as two graduations around the {0 mark, and
this calls for a log-law potentiometer.

But if anyone knows where a 10 K £, log-law,
wirewound variable of good wattage rating is to be
obtained (at surplus prices!) 1 for one would be
delighted (o hear about it !—Joun H. Ree (Wallasey).

Midget 12-watt Transmitter

IR,—1 have received a letter from a reader whose
signature 1 cannot decipher asking for the value
of the oscillator grid leak in my 12-watt station, and
although 1 should like to reply to him personally I
cannot do that as the addressed envelope he mentions
is not enclosed ! However, as other readers may
require the information, the following details are
given. 2
The resistor between oscillator grid and cathode is
47,000 ohms, although the value is not critical and
anything between 55,000 and 40,000 will serve as well.
The gauge of wire used on the receiver coils was 28
s.w.g. enamel.—T. W. Dresser (Tangier).

Portable Electronic Organ

SlR,——Rc my portable electronic organ. I wish to

point out, as Mr. Dennis and several readers have
noticed, that the rectifier is given as a 35Z4 which has
only a .15 amp heater and would not function
properly in a .3 amp heater chain. The valve that has

-been in use since the organ was constructed is the

2574, which has a .3 amp heater and a maximum
working voltage of 250. 1 wish to apologise for any
trouble caused to readers due to this unfortunate error.

As Mr. Dennis suggests, a 600 {2 resistor may be
used, but a 800 {2 gives more latitude for adjustments
should experimental changes be made in the valves.

—G. R. KiNG (Melton Mowbray).

Folded Dipole Aerial

IR,—Will readers please note that in my article
A Folded Dipole Aerial in the May issue, the
third paragraph under * Possibilities > should read :
* For horizontal erection the unit should be arranged
broadside with side E—D uppermost.” Horizontal
replacing the word vertical. — A. W. MANN
(Middlesbro’).

RADIO FEEDER UNIT

(Concluded from page 321)

Another point about the aligning for bandwidth is
that the stability of the receiver is greatly increased
and the gain reduced. : ‘
; 1t is, of course, possible to make an attempt at
Jthe alignment with the aid of a local station, and by
ithe use of the so-called pre-aligned IF transformers,
ibut the latter are upset by the Miller effect in the
wvalves and the stray circuit capacities. The writer has
found that in most cases they are close enough to
work quite well when the set is assembled, but they
'are not quite correct. Having tuned for maximum
wvolume from the IF radiation of another receiver,
just give the two screws on the first IF can a half
turn, one in each direction to give the bandwidth.

Having aligned the IF, the oscillator sections of
the coils have then to be set. One of the easiest-ways

% [y

of doing this is on the station. Connect a good aerial
to the unit. Then with one of those old-fashioned
.0005F tuning condensers of the half-moon type,
tune the grid winding of the oscillator coil until the
required station is found (this should be done with
the trimmer set at minimum). Calculate the amount
of capacity used. This is simple if an old 0-180 degree
dial is used with the condenser. Allow 24 pF for
each degree, and obtain a fixed tolerance condenser
of the required value. If the value is slightly lower,
remember that the capacity of the trimmer will
increase it to the required value. For instance, if
the value was found to be 250 pF and a 220 pF was
obtainable, then the extra 30 pF could be obtained
by the adjustment of the trimmer or by adding
another small condenser of, say, 10 or 20 pF.

After the oscillator condenser is set then follow
by adjusting the grid condenser ; this will be found
1o be-a little less critical.

-
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COMMUNICATIONS RECEIVER R.1155.
The famous ex. Bomber Command Receiver
known the world over to be supreme in its
class. Covers 5-wave ranges 12.5-7.5 mcrs,
7.5-3.0 merg, 1,500-600 keis, 500-200 kc/s.,
Z)O—75 kc/s, and is easily and Slmply adapted
for normal mains use, full details heing
Aerial tested before despatch
these are BRAND NEW AND UNUSED
IN ERS' ORIGINAL  TRANSIT
CASES ONI Y £11-19-6.
A few used receivers, al;o tested working
before despatch, are available at £7-18-6.
A few of the R.1155 N mode} can also be
supplied. This is the latest version which
covers the Trawler Bands. and in addition
is fitted with ultra slow motion tuning.
Used, but tested working before despatch,
ONLY £17-19-8.
A factory made Power Pack, Output Stage
und Speaker, contained in a black crackled
cabinet to match the receiver. can be
supplied at ONLY £5.10.10. Operates re-
ceiver immediatel
DEDUC’P 0/» Ir PURCHAQING RECEIVER
POWER PACK TOGETHE

Please add carriage costs of 10/6 for
‘Receiver, and 5/~ for Power Pack.
R.F. UNITS TYPE 26 & 27. The very
popular variable tuning units, which use
2 valves EF54 and 1 EC52. Type 26 covers
65-50 mc/s (5-6 metres), and TYpe 27 covers
85-65 me/s (3.5-5 metres). BRAND NEW IN
' CARTO! ONLY 59/

MAKERS 3 /6.
VIBRATOR UNITS, -VOLT TYPE,
American made. delivers 67 volts at 4.7 mA.,
130 volte at 20 mA.. and 1.4 v. L.T. Easlly
adapted for use with any battery receiver.
full details being supplied. ONLY 50/-
(postage 2/-).

6-VOLT TYPE, made by the National Co.
of America for use with HRO Communica~
tion Receivers, supplying 185 volts at &5
mA., fully smoothed D.C. Complete with
vibrator and 6X5 rectifier in black crackle
cabinet, size 7in. x 7iin. x Gln ONLY 39/6.
INDICATOR UNIT TYPE 82A. Contains
VCR97 tube with mu met.al screen, 12 valves
EF50, 4 of SP61, 3 of EA50, and 2 of EB34.
Bullt on a two deck chassis contalning
hundreds of condensers and resistors,
%cenciometers. etr. IN BRAND NEW

NDITION _IN R

For 160/230 mecs, this contalns standard
230/250 v., 50 c. AC Mains power pack, 2in.
500 mlcroamp meter, and 7 valves as fol-

case with removable front. ONLY 50:-
(carriage. etc., 10/-).

6-VOLT BATTERIES 90 A.Il. By famous
American makers. These have genuine hard
rubber cases and are BRAND NEW & UN-
USED IN MAKERS' PACKING. Size 8!in.
long x 6iin. wide x 7}in. high. ONLY 59/6
(carriage, etc., 7/6).

208 AMPLIFIER. Ideal for conversion
into a high gain TV pre-amp. Complete
with 2 valves EF50. ONLY 15/- (postage,

etc.. 1.6).

TRANSFORMERS E.N.T. Upright mount-
ing.

E.H.T. for VCR07 Tube.

2,500v. 5 mA..
37:6

VH.T. .la

Please add 2- per transformer postag
6in. \l»\(x\lFYl‘\(; LENS FOR VC I197
TUBE. First grade oll filled. ONLY 25/-

{postage, etc.. 2/-).
TELFSCOPIC AERIAL. Pulls out of
metal tube, 15in. iong to 73in. BRAND

GERMANIUM CRYSTAL DIODES 46,
G \'\(JFI) POTF,NTIO\"‘TTRS. Double
56'K. and Double 1 Meg.. 7/6 ¢

(7‘/1(;11 \\"L 2 WAY 3-B: \\l\ SWII‘CIII

TRANSFORMERS, Manufactured to cur
specification and fully guarantced. Upright

.mounting, fuvlly shrouded, normal prim-

aries,
425v-0—425v 200 ma., 6.3v. 4 a., 6.3v. 4 a.,

v. 3 a 50/-
350—0«%\% 160" ma.. '6.3v. 6 a., 6.3v. 3 a..

42/6
250v.-0-250v. 100 ma., 6.3v. 6 a.. 5v. 34. 32/
Please add 2- per transformer postage.
Cash with order, please, and print name and
address clearly. Amounts given for carriage
refer to inland only.

U.E.l. CORPORATION
138 Gray’s Inn Road, London, W.C.1

(Phone TERminus 7937)
(Open until 1 p.m. Saturdays. We are
mins. from High Holborn (Chancery
Lane Statlon) and 5 mins. by bus from
ng’s Cross.)

THE NEW

H. C. H.

has proved an outstanding success !
** P.W."” readers obviously know a good
thing from the phenomenal demands
coming in for our NEW 1953 HOME
CONSTRUCTORS’ HANDBOOK !
Observe what it contains : DETAILS
for construction., LARGE blueprint
circuits. COMPLETE parts lists, and
TECHNICAL DESCRIPTIONS of
15 of our famous home-Constructor
outfits ; ALSO Set Building and
Servicing Hints, Facts and Formulae,
Resistance Colour Code, Theoretical
Symbols, etc., etc.. and our current
Catalogue—ALL FOR HALF-A-
CROWN !

This famous publication has now been
brought completely up-to-date, and
contains many improvements over pre-
vious issues. Printed on fine art paper.
it is profusely illustrated through_
out its 46 pages, and is definitely a
book which chould be in ecery radio
man's den! NEVER BEFORE HAS
SUCH VALUE BEEN OFFERED—
SO DON'T DELAY, SEND FOR YOUR
COPY TO-DAY !

RODING  LABORATORIES,

HURN AIRPORT, CHRISTCHURCH,
HANTS,

FIRST-CLASS

RADIO COURSES
GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

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

——— FREE GUIDE ———
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success~compelling qualifications as
A.M.Brit.L.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.1.P.E., A.M.I.Mech.E,
Draugh hip (allbranches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove .to be the turning point in your
career.
FOUNDED 1885—~OVER
= }50,000 SUCCESSES ~—«J

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. “I). 148, HOLBORN,
DON E.C.I

WWW.americanradiohistorv.com
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SUPPLIES

DEPT. P.W.
18 TOTTENHAM CT. RD.,
LONDON, W.I.
MUSeum 4539/2453

Performance—Quality—Yalue

THE A.D.S. HIGH Fi
AMPLIFIER

P.P. V6 output. Freq.23-18,000 cps. + —14db

Hum—60db at »l watte. Treble boost and cut
Bass boost—L P. correction. Provielon for

I"uder Unit. Hax UNDISTORTED OUT-

PUT R} watts Price 18 gas., plus 7/6.

KOW AVAILABLE. Kit of Parta, complete

with ru]ly iNustrated instructions, 13 gns,, plus

5j- varriage.

3 W Band Feeder Unit, rewly to plug into this

amplitier. 10 gns,, plus 3/

The vew HiFi * JUNIOR " 4} watt, £12/12/-,
plus 5/-

GEAIOPHOIE EQUIPMENT Garrard apeed

controiled motor A C. with 12in. turntable,

£4,12/8, plus 2/6 post.

B.S.R., d-epeed Motor unit, $6/8/6, plus 1/6

DECCA XMS P/UP, £7, plus 1. CORN

SEUR 4TD. P/UP, “11/3. plus 1/-. ‘lll:luht

weight, one head, £6/8/-, L.P. Head, 71/8,

Trans., 15/-.

SPECIAL OFFEB CHANCERY XTL P/UP,

complete with L.F. and 78 inserts, 526,
postage 1,6.

GABB.ARD HEADS.—HiFi, 58/11, Miniature,

54/4. standard, 26/6, plus 1/- post. Adaptun

Type 4,9/3. B, 8;7. ¢, 4/8, pius 1/- post.

KEW! ACOS GP30 Turnover Crystal, £3/11/5,

plus 2/~. GARBARD ACS Speed Controlled
Motor, 78 r.p.m., 1%io. Table, £4/12/8, plue 2/6
NEW GARRARD 3-8 Al RC75A

'EE]
Turnover XTAL or MAG., HEAD, £18/14/-,
plns 5/- pont.
R.C.80, with 43 plllar, £19/8/1, plua 5/- post.
REXINE PLAYER DESK, with lid. Size .
15in. x 13in. x 5kin. Cut for B.3.R. Motor,
248, plus /- postage.
NEW RELEASE Garmard RC75A A.C./D.C.
3-speed auto unita. £27/8/8, plus 5/-.
METAL RECTIFIERS. R.M.2 125 v. 110 mA.,
/9. R.M.I. 125 v. 60 mA., §/-, plus 1/-. Type
280 9T, 280 v. 80 mA., 10/-, plus 1/3. DENCO
IF. ALIGNMENT OSCILLATORS (465 and
1,600 ke,s), $2/19/6. DENCO DUAL RANGE
T.R.F. COILS with reaction, 8/- matched pair,
plus 1/- post.
BRANDENBURG EH.T. UNITS. 69 kV.
6§ gns. 13-16 kV., 9 gns. ; 6-9 kV. evil, 55/-
10-15 kV. coil, §5/~, Wirlug diagram supplied

ENAMELLED WIRES!!
} lb. reels, I-‘lrnt quality, 20 ., 2/2

22 G, 2/4; 24 G., 2/6; 26 G., 2/8
28 G., 210: .30 Y., 3= 32 U 3/2.
Plus posv.age 4d.

NEW! MOTEK K3 TAPE UNIT. Press-

Button Electronic Control, 16 gns. Flus /-
postage. Hend s.a.e. for details,

MOTEK RECORD AND ERASE HEADS,

39/6 each, plue 1/,

MOTEK 0SC. COILS, 8/8.

COLLARO TAPE DESE MOTORS. Left and

right-band drive, 38'6 each, plus 1/6.

SCOTCE BOY. EMI Tape, 35/-, plus 6d

GREC, 30/-, .‘pllm 6d. FERROVOUICE, 22/6,

mety spools,

, 48,

RECOEDEB CABINETS. Take Motek
IAM, etc., deska, 17m. x 1?in. x 1lin. deep,
79/8, pluy 3/6 postas
SPECIAL OFFER 0!‘ TAX-FREE SPEAKERS,
4}ic. Goodmans, 15/-; 8in. Elac, 17/6 ; 8in.
R. & A.,189; loin, (ioodmaml. 21/9.

FULL MAIL ORDER FACILITIES

(Please add postage)

Shop Hours, Monday to Friday
9-3.30 p.m., Scturday, 1 p.m.
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TREQUENCY CRYNTALS. 5.8t0 8.6 Mcs.
in 25 Kcs. steps. Odd 5/6. Spot

JDGCL TLRUF. kit, assembled rﬂadv for
wiring L. and M. band, complete with
beautiful polished wood cabinet and 5in.
speaker. £6/15'-.
TR1196 CIRCUIT 13,
to Oscilloscope. 2/9.

GERAMANIUM DIODES, 3 9.

AL SPEAKERS, Sin.. 20 5in. 14 6.
6lin.. 16 8. 10in. 27.86.

NTU \l REC IIPII BN, F.W. Sm 12v
2 . 3 A..146:1 A,
%4v. 3 A., 30- B ZSOV 100 mA. H. W.,

80 mA.. 8.6.

SE l)l(\ll“l(\. 200-240 volts. tapped
2-4-5-6-8-9-10-12-16-18-20-2¢ and 30 volts

at2A. 21 6. One year guarantee

TYPE 18 'll(.»\N. CEHLAN . clean (ondl-
tion, partly stripped, 5 - to clear.

M/C - MICROPHONES AND  TRANS-
l'OIL\lLlls, 14/

Fx-W.D. PHONES, Low Resistance. 886.
MINIATURE VALVES., New. CK512AX.
9/- ; 9001, 9002, 9003. 7/8 ; BAGSH, 184, 185,
1T4 1R5, 10/8 ; BA L5 8/6 . 12AT7, 6AMS,
6BR7. DHT77, 6AT6. EY5L. bBEG. 12 6.

NEW VALVES. 35Z4 3516, 2574, 2516,
\U281, VP4B, US0, 5Y3GT. 6K7GT, bVGCT.
50L6. 42, 80, 11/- ; 6KBGT. 11776, 12 8.
0‘500. MICROAMWM TERS. 2in., 1586.

mMUL llMl-flLR KFF, 2iin. M ¢ calibrated

meter. D.C. Volts 0-3-30-150-300 and 500.
mA. 0-60. Black ebonite case, Also reads

0-5.000 chms with 1{v. battery, 246.

AERIAL RODS, 4ft., 3 scctions. 5. 6/
Base 3'6.
ALI, POST PAID IN U.K.

THE RADIO & ELECTRICAL MART

253h, Portobello Road. London, W.11.
: ‘Phone : Park 6028

Any C.R.T. Unit

June, 195.3_

Best Huy

UNIVERSAL AVOMETERS MODEL 40,
—Very little uscd. thorough!y checked and
;%sigd This first-class meter for only

RECEIVER 68P.—A four-valve battery-
operated superhet receiver, using standard
465 Ke's I.F.'s. Complete with all valves
and circuit. Fregnency mnge 1.5to3 Mcs
1100-200 metres). Only 32 6

AMPLIFIER Al1135.\,—Size 9in. x 3in. x
8tin., contains transformers. condensers,
resistors, 1-EL32, 1-EK32 and 1-KBC33.
Ideal for gramouhone or mike amplifier.
Details provided. Price only 176, plus
2 6 post.

1 MILLI-AMP ¥
mounting. Price ]

VALVES.—VT510 (TTI1D), 5- 1954, 2’6
VRI136 (EF54), 66 : VRG3A (SP41).

2C34 (RK34). 2/6 ; VRI35 CVG, E1148 at 1/6

or 15/- per doz.. post free. These valves are

similar to the 6J5 electrically (anode and
grid—top cap). Sylvania Red EF50's at 8/6 ;

Britlsh EF50's at 5 -

RECLE l\ ER R12256 contains o—EFoO 2—
FF39 and 1—EB34 and hosts of other short-
wave (.omponem,s Bargain price thismonth
at only 25/- 3 plus 2 6 carriage.

ELE (Tl(()l YTHC CONDENSERS. 32 mF
450 volts, D.C. wKke. at 6 for 7 @, post, free.

3-WAVEBAND COH. PACK and matched
jron-cored I.F.’s, only 22 6.

at Neitain’s

R, 2in. square, panel

CHARLES BRITAIN

(RADIO) LTD.

11, Upper Saint Martin’s
Lane, London, W.C.2. TEM 0545
Shop hours, 9-6 p.m. (9-1 p.m. Thursday)
——QPEN ALL DAY SATURDAY

INSPECTION MIRRORS, BILAND
NEW.—A simple but highly eflicient
merumnnb for revealing inaccessible com-
ponents. (As used by dental profession.)
Handle approx. 6in. long. tapering [rom
tin. to 116in. to small round mirror at
45 deg. Removable mirror. Available in
two sizes. !in. or lin. diameter mirror,
3 9. or with magnifying mirror. 4 -.

VALVES,—6J6, ()SN’Y $5BWB, 6BAG, GBTG
6SU7. 6AB, 6SLIGT, GK8GT, 6LGMRT.
12BE6, 12BA6, 807. OC3-VRI05. OD3-VR150,
EF39, 5Y3GT, EBC33. 9'6. 6U4GT. 6BGEG,
12’6, EF37A. 15'-, EF92 (WT77. 9D6), T17A,
VS70, VB1I0A, VU508, 6USG (Magic Eye),
8012, 6ATG (DH77), 6N7CGT, VT501, 6VGGT.
6AM6 (8D3, EF9l, 277, 6F12). 8-, 185, 1U5.
384. 3V4, 6AGS, 7 6.
6D2). 6B8G. 5
12J5GT. 12SHT7. 6/6. 3A4. VREG, VGTIZE.
12994, 1625, VR13i, VRS56 (}‘F‘(}b) 1A5GT,
58, 7193, VRS54, 36. VRO2 (EA50). 2/6.
6SUTGTY, 6SA7. 12 8. Special Otfer, 1T4,

7 - each, 3 for 20 -.

WHITE INK, KODAK. Very useful for
marking valves, glass, metal. Paxolin,
mica, etc., 1/6 bottle.

BULLDOG (‘[ll'L Open to lin. 1/6 doz.
SP \DI, TERMINALS., Red or Black

1/8 d
w -\\'Dhl( PLUGS. Red only. 16 doz.

SLFI-I\',ING 2 min. Yellow only. 2 -doz. yds.

RU lllll R GROM\
13 doz. -
(O‘VDM\GI RS, Sprague Metal Tubular.
500 v 1 mfd. v. 2'¢ for 3.
((l‘\Dlu.\Sl' llﬂ Metal Tubular .1 mfd.
350 v. 1/6 for 3
VALVE ll()LDFRQ Int. Octal Amphenol.
28 for 3. Mazda Octal, 1/6 for 3.

LF50 (l’RA‘\Il(, 0]{ MECAL 1/8
for 3. B8A Amphenol with Base een,
2/6 for 3. B7G Amphenol, 2'6 for 3. Bnnsh
4-pin Ceramic. 1/~ for 2. UX 7-pin Ceramic.
26 for 2. VCRY7 Base, 2'6 each.

J. B. SERVICE (BE XLEYHEATH)

5, Mayplace Road West, Bex| eyheath, Kent

Assorted sizes.

Real Midget Radio

wUslng our clear illustrated instructicns, and
Complete Kit of Parts. youcan build a really
small radio receiver.

‘This kit iz complete and eagily assembled,

soldering. Although only
lhan‘ the size of a matchbox.
\this Set gives Clear recep-
;tion of the B.B.C. Liong and

edium wave programmes,

PRICE

10/6

aérial and earth. In most
districts, an indoor aerial is
sufficient, and the set requires no batteries
or mains, ..

These Kits can only he sent to addresses in
Great Britain, Irish Republu. and Northern
Ireland.

V. G. COLES,
2, BROCKHAM TERRACE,
WILLSBRIDGE, Nr. BRISTOL

Television, Radio,
.Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
OR QUOTATION

B. KOSKIE

(DEPT, C))
72.76 Leather Lane,
Holborm, E.C.1
Phone: HOLborn 4777

RADIO G200 ANNOUNCES

V LVES At 2/9: RK34/2C34 VR78,

DI, 954, I2H6 ; at 4/6 : 2X2/879, 4Dl,
VUII1, GDT4C, NGTI ; at 5/9 : IZSH7.
SP41/VR65A ; ac 7/6 6UsG, 125C7,

A25L7, ECS2, EFS4, VRI36,” CV73 6C6,
U78 : at 8/6: 1619, OZ4, 6AGS, 65K7gt,
2A3 . at 9/6: 757, 7C5. 7B7, TH7, 7R7,
7Y4, PT2SH, VT46, 1T4, ;A4 3Q4. NI8,
.W77 KT44, 6K7Gjge, 25Lége, 3SLégr,

50L6ge, 35Z4gr, 6Kégr, KL3S, PM2HL,
6D6, 6X5ge, IRS, 155, 154, 3v4, 1ASgrt,
1Gége, 6BBg, 6CH6 5Z4g, 6SL7. 12ATY,
12AU7, 12AX7, 6AT6, 6AU6, 6BAG,

6BES, [6BW6, ‘6X4,; at 11/6: X66,
|2K8;t, 6§7, 5763, 80I2 80|

ARTHUR HOlLE,
55, Union Street, Maidstone, Kent.
Phone : 2812.

’

e Ideiia

7

All models haye variable selectivity,
high quality detector, triode output
7 valve model illustrated
De-luxe 9-va1ve £25-5-0.

Minor

Major 10-valv
Data “sheets on

6~ valve‘5 £17 10-0.

reques
Fidelia Equipment

2 Amburst Road. Telscombe Clifts, Sussex

www americanradiohistorv com

A. T. SALLIS

93. North Road, Brighton, Sussex,
Phone : Brighton 25806.

Uniselector Minor Type. 2 Banks of 10
contacts, will operate from 24v. or 12v. with
slight adiustment, has electro magnetic
release when wipers reach end of the hank.
Resistance of drive coil 50 ohms, release
coil 70 chms. Ideal for sequence switching.
model radio control, telephone exchanges,
etc. Used. hut new condition. 25/-, post 1'6.
Mine Detectors consisting of amplifier.
complete with valves, satchel. search cotls.

headphones, etc. Ideal for locating metals.
hidden treasure. etc., 45/-, carriage 3/

Pumbs. Submersible type. 24v. 120 g.p.h..

20ft. lift, 50/-, post 2/6. Ideal for wells,
hoats, garden fountains. etc,
Romee Vacuum Pumps. Suitable as alr
compressors. size approx. less shaft 6in.
fong, 4in. dia. Fitted 2in. long, lin. dia.
splined shaft, rotary vane type giving a
constant pressure or vacuum. Develop
approx. 40/60 1bs. sq. in. New unused, 37/6.
post 2 -. Large new list, No.10. Now avail-
able.  Price 6d. inland. 16 overseas Air Mail.

3/8in. ALUMINIUM TV TUBE, éd. fe.
3.GANG CONDENSERS .0005 mfd.
New and boxed, 7/6 each.

VALVES.—EB34 (6H6), ex-Govt., | /6 each.
The following types are New but unboxed.
£CS4, Grounded Grid Triodes., 4/6, 3 for
12/6 ; ECC3I, Twin Triodes, 4/6, 3for 12/6 ;
A.C./H.L. Triodes, 3/6 each, 3 for 9/-.

Send 6d. for our 24-page Catalogue. Visit
our shop, open 8.30-6, including Saturdays.

Tel. : St. Albans 5951

BOLD & BURROWS,

12/18 VERULAM ROAD (AS),
ST. ALBANS, HERTS.

4,‘[ N

PEA o
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News from the Trade

A Low-hum, Low-microphony A.F. Pentode on the The main characteristics of the EF86 are :
Noval Base Heater Voitage 6.3V
VALVE that should prove of considerable value for Heater Current ~0.2A
use in high-grade amplifier applications in com- Anode Voltage 250V
munications and industrial electronic equipment, has’ Anode Current ImA
recently been made commercially available by the Hum level 5nV
Communications and Industrial Valve Department of Mutual Conductance  1.85mA/V
Mullard Lid. It is the EF86 Low-hum, low-micro- Further details of the EF86 may be obtained on

phony A.F. voltage amplifying pentode on the B9A request to Muljard Communications and Industrial
_ Valve Department, Century House,
Shaftesbury Avenue, W.C.2.

Tape Solder

LEX, wire and small components

can now be jointed. models con-

structed and repairs made on toys and
other household articles with a real tin
lead solder without the use of 4 solder-
ing iron. Initial deliveries of Multicore
Tape solder which melts with 4 match
wifl shortly be made by the¢ manufuc-
turers, Multicore Solders Litd.

Attractively packea by being wound
on a substantial two-colour printed
card and enclosed in a transparent
1i'tm envelope, this new product which
retails at 1/- per package should find a
ready sale among the skilied and un-
skilled handyman «nd even the house-
wite. — Multicore Solders  Ltd.,
Multicore Works, Maylands 'Avenue.
Hemel Henmipstead, Herts.

A new selective amplifier for special applications, produced by Piesver.

(Noval)  Services  Preferred  base.

This valve has been designed for
use in high-grade resistance-coupled,
audio-frequency voltage amplifier cir-
cuits. In these circuits it is essential
that the hum and microphony intro-
duced by the amplifving valve be kept
to an absolute minimum. The hum
level in the EF86 has been kept to 5
micro-volts, referred to control grid.
This extremely low figurc has been
achieved by careful internal screening
and by the use of a bifilar heater.
~Moreover, the control grid pin is
placed equidistant from the two
heater pins, so that, providing the
heater winding has a centre-tapped
earth, any hum induced from the
heater pins is virtually balanced out.
The rigidity of the electrode structure
contributes, to a large degree, to the
extremely low microphony inherent in
this valve. Other features of the =
EF86 are its small size, high gain A selection from the comprehensive range of Mullard All-glass Mains
and single ended construction. Miniature valves on ihe Services Preferred Noval (B9A4) base.

. i . Editorial and Advestisement Qffices :
‘“ Practioal Wireless,”” George Newnes, Ltd.. Tower House, Southampton Street, $trand, W.C.2. "Phone : Temple Bar 4368,
) Telegrams : Newnes, Rand, London,
Registered at the G.P.O. f0z transmission by Canadian Magasine Post.

The Editor will be pleased to consider arlicles of a practical nature suitable for publicaticn in ' Practical Wireless.” Such icles 7
writien on one side of the paper only. and should contain the name and address of the seader. Whilst the Editor does not htéld )?gsgéi'frg;’g#gibig
Jor manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended fer
the Editor should be addressed : The Editor. '* Practical Wireless,” George Newnes, Ltd.. Tower House. Southampton Street. Strand. W.C.2
Owing to the rupid progress in the design of wireless apparalus and to our efforts to kecp vur readers in touch with the latest developments.
we give no warranty that apparatus described in our colwnns is not the subsect of lelters paient. )
Copyright in all drawings, photographs and articles published in ** Practical Wireless ' is specifically reserved throughout the countriss

signatory to the Berne Convention and the U.S.A. Reproductions or imitation 3 *
Wirelons s neorserane Convention and the s of any of these are {herefore expressly forbidden. ** Practical

www americanradiohistorv com
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BOOKS —— - NEW 32mf 450v..1/6; M. and L. Coils
— = [] RATES: 5/- per line or part w/reaction and circuits. 3/8; Crystal.
AMERICAN MAGAZINES, 1 year || hereef axorage five words to line, || 2/6. ‘Catalogue gd. CARTER'S. 578,
incl.. " Audio  Engineering,”  28/8; N iverliSement mfé}‘l?&l;.;z;);ﬁi Washwood Heath Rd.. B'ham. 8.
Hwh Fidelity,” 43/ Radio Elec- and addressed to  Advertisement ORGAN KEYBOARDS oG, on
tronics,” 32/3, etc. Send for free Manager, ** Practical  Wireless,” solid b 19 bv 4 ©® 12
booklet. WILLEN LTD. (Dept. 40), Fower ~ House, Southampron S, || {0 base. VRSID - IRUONK € /e on 5
101. Fleet St.. London. E.C.4. strand, London, W.(.2, acts: professional Job epony and

1.P.R.E. TECHNICAL PUBLICATIONS:
5,500 Alignment Peaks for Super-
heterodvnes, 5/9, post free. Data for
constructing TV Aerial Streugth
Meter. 7/6. Sample copy The
Practical Radio Engineer. quarterly
publication of uhe Institute, 2/+
membership and examination data
1/-; Secretary, L.P.R.E., 20, IKairfield
Rd., London. N.3.

IMMEDIATE delivery of the 1953 edi-
tion of —The ARRL Radio Ama-
teur's Handbook.,”
free. Also latest
Amateur Call Book ™ (complete edn.).
25/-, (foreign sec.). 10/-, from THE
SHORT WAVE MAGAZINE LTD.
(Publications Dept.), 55. Victoria St.,
London. S.W.1.

price 31/-, post
edition  Radio

COPIES “P.W." 1943.1953.  Offers.
170. Whiteway Rd.. Bristol.

BOOKLETS: ‘' How to Use Ex-Gov.
Lenses and Prisms.” Nos. 1 and 2.

price 2/6 ca. Ex-Gov. Optical lists
free for s.a.e. H. ENGLISH. Ray-
leigh Rd.. Hutton. Brentwood. Essex.

LATEST AMERICAN .RADIOS.—New
and novel miniature receivers. poxt-
ables, all-wave receivers. 1 to 6 tube:
Electromc equipment, etc. Build vour
own from available parts. Comp!_ete
list of blue-prints and parts lists
available, with full detuils. 34.
AMERICAN PUBLISHERS, Sedgford,
Norfolk.

RECEIVERS & GCOMPONENTS

3 VALVE Midget Battery Portable.
somplete kit  with valves, 21in.
speaker and _instractions. £417/6,
c.w.0./c.0.d. E.S.S., 133. Leavesden

Rd., Watford.

EVERYTHING for radio construc-
tors, Condensers. Coils. Valves, Re-
sistors. ctc. Send stamp  for list.
SMITH, 98, West End Road. More-
cambe. Quick service.

O0SMOR for really eflicient coils. coil-
packs, and all radio ccmponems
as spemﬁcd for many Practical
Wireless ' circuits. See our advert.
on page 309 of this issue for free
circuit ofter. or send 5d. stamp 1o
address below. OSMOR RADIO
PRODUCTS, LTD. (Dept. PCH.
Borough Hill, Croydon, Surrey. {Tel.:
Cloxdon 5148/9.)

Components.

RADIO AND T.V.
B.V.A. Valves, Chassis. Insirument!
Cases. Laboratory Ejuipment. Quick
postal service. KENDALL  AND
MOUSLEY. 99. Dudley Port. Tiptoa,
Stafls.

TV WITHOUT MAINS, picture eq: ml
to mains supply, as Supplled to the
B.B.C.. special Chorehorse AC/DC
petrol electric generators, self-start-
ing, self-contained. compact. AC
voltage, 220/250, 50/60 cycles, 250 ‘350
watts: will also run radios. vacuum
cleaners, small tools. etc.: DC output
will charge batteries for permanent
lighting: price £47/10/., plus 10/-
delivery. Below.

STORAGE BATTERIES, finest possible
specification, ~dry. uncharged. 12v,
5 AH heavy duty. 19 plates, separate
cells, in hardwood cases; price
£7/17/6, delivery 9/6; 6v 90 AH. 15
plates. hard rubber cells, also suit-
able for cars, tractors, lorries; price
£3/7/6, delivery 7/6. TEDDINGTON
ENGINEERING CO., LTD., Dept.
“ C." Hipgh Street. Teddington, M:ddx.

SOUTHERN RADIO'S Wireless Bar-
gains. —Transmitter-Receivers. No. 18.
Mgr}( III, brand new, complete in
original packing cases; complete with
all attachments. headphones, aerials,
microphones, tappers, etc.. and com-
plete set of spares, mcludmg dupli-
cate set of 'valves. £18. Trans-
receiver, No 18. Mark III. as above.
less  attachments. camplete with
valves; guaranteed perfect, £7/10/.,
plus /6 carriage. Transmitter-
Receivers (Walkie-Talkie), Type 33.
Mark II. with 5 valves, mlcrophone
headphones. aerial, less batteries:
fully guaranteed; £4/15/- post paid.
Receivers, Telesonic 4-valve battery
portable, complete with 4 Hivac
valves, contained in metal carrying
case; easily convertible to personal
portable; brand new; £2, including
conversion sheet. Receivers R109.
complete with 8 valves; vibrator
pack for 6 volts: contained in metal
case with built-in specaker. 1.8 to 8.5
megs.; guaranteed; £7/15/., plus 7/6.
Aerial Coupling Units, **Type C.”
with meter in metal case. 10/-.
Induction Motors. shaded pole. AC
120/240v. 2800 r.p.m.; ideal for
recorders, models. etc., 23/-, Gramo-
phone Motors. Garrard induction.
100/250v AC, 78 r.p.m.. brand new,
with turntable. £4/17/6. Auto-Trans-
formers, 110/250v, 500 watts, Metro-
Vickers: brand new; £3/15/-. Lufbra
Hole Cutters. adjustable. 3 to 3jin..
5/9; Throat Microphones. with lead
and plug, 4/6; Plastic Map Cases. 14
by 10fin.. 5/6; Star Identifiers. A-N
type. in case, 5/6; Westectors, W x 6.
WI112. 1/-; Marconi aerial filter units.
4/6; Contactor Time Switches in
case. 11/6; Remote Contactors for
use with above. 7/6; Marconi Aerial
Filter Units. Type * 916.”
specnﬂcanons full fixing instructions.
4/6; Resistances. 100 assorted values,
wire ended. 12/6; Condensers, 100
assorted tubular and mieca, 15/-
Latest Radio Publications. 10 for
30/-. Television Practice. Servicing
Circuits. etc., below published price.
30/- for 10 publications. 1196 {Type
25) Units. brand new. less valves.
16/6. Miniscopes. G.E.C.. Type
M861B. Lrand new. with all plugs.
etc.. contained in carrying case, £15;
Wobbulator for above. £4/12/6. Full
list of Radio Books. 2id. Hundreds
of urther lines for Callers.
SOUTHERN RADIO SUPPLY LTD.
11, Little Newport St.. London. W.C.2.
({GERrard 6653.)

IMPOSSIBLE ? NO ! An AC'DC
S'het for £6/10/- and TRF for £5/5/-,
including cabinet r1as guoted in April
edition P.W.» and valves. can be
built with our concise instructions
for 1/6, post free. Coils, typ: " P "
2/3, “ Q' 2/9, dual wave type.
T.R.F.. 5/6 pr.. with reaction 6/6 pr.;
Crystal Coil. 2/6 ea.. Multicore
Solder. 2/6 doz. yds.: Sleeving. 1/
doz. yds.. High Q Midget I1.F.Ts..
465 K.C.. 8/6 pr.; 8 mid 500v Electro-
lytics ali. can. 1/9 ea.. 18/- dz.;
Valveholders. new. pax. int. octal.
3d. ea.. 2/6 doz.; many other bar-
gains. Latest list 3d.: min. p. and
1/-. SUSSEX ELECTRONICS LFD
Princes Street. Brighton.

BATTERY-DRIVEN Amplifiers for
outdoor events: 12 volt.. 8-10w. out-
put: £8, carr. pd. M.C. Mikes by
Trix. etc., used, but o.k.. £3/10/-;
Pressure Units. £3/10/-, PIMBLE.

12. Liverpool Rd.. Newcastle, Staffs.
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ivorine finish; £4/15/-; c'n‘riage paid
G.B. Send now to CIRCUITS &
SUPPLIES, 10, Duke St.,
Co. Durham.

PORTABLE MASTS, complete assem-
blies. including guys. bases and
pickets; all rustproofed: 5ft. sections:
stable in highest winds; 25ft. set
60/-, 30ft. 67/6, 35ft. 75/-; carriage
paid; from POST-MARINE, The
Wlllows. Windsor.

~_ VALVES

“VIEWMASTER " Valves, exact to
specification. guaranteed new and
boxed, comprising 5 EF50, 1 6P25.
1 KTb1, 1 EBC33, 1 EB91, 2 6K25.
1 6P28, set of 12 £6/2/6; with EF91
or EY51 7/6 exira. (Post and insur-
ance 2/-) 6AMS6, EF91, 6F12, Z77,
8D3, W71, EF92. 7/9; EBS1, 6AL5.
HVR2A, 6/9; 155, 1R5. 1T4, 384, 3V4
184, 716; (set of any 4, 28/6).
666G, KT63, 6V6G., EF39, EF8, EF50.
TB1T.1C6. TH1T, 1C5, 187, 1Y4. 1/6; 5ZAG.
5U4G, MU1l4, U22, UT8. DHT7, 6ATS.
EBC33, 10F1, 6F15, Peni6, EC91, 8/6;
Pz30, PL38, EL38. Gz32. 17/6; N18.
16/6; 6K325. 6P25 UL46, CL33, 13/6;
ECC81. ECC91. UF42, EBF80. UBFB80.
PL83, DK32, IATC. GCQ 6L6G, KT66,
12/-; PL81, PL82, PY8l, KT33C. 10F%
10LD11, 10CI. 11/-; o .
EY51, 6K8GT, 12K8GT,
UCH42, PY80. 6BW6. 6F14,
10/6; 25Z26GT, 25Z4G, 25A6G. PY82.
6J6. EZ40, UUY, EFil, ECH42 EBCil.
DL35. 1H5G., 10/-;
6SNTGT. 6QIGT.
12K7GT,
12AX7. 9/6; U50. 5Y3GT.
35L6GT. 50L6GT, 35Z4GT.
U404. UY41. UF41 9/-; 6K1TG. 6/3.
All new and boxed. Postage 4d. per
valve extra. READERS RADIO. 24.
Colberg Place, Stamford Hill. London,
N.16.

Darlington,

RADIO UNLIMITED offer new boxed
vValves. 1T4, 1S4, 185. 1R5. 3V4, 5Z4.
5Y3. Ul4, 6V6. 6F6. 6K6. 6ACT,
6AMS6. 6B8. 6C6. 6J7. 6X5. 12A6.
12AT7. lo¥i. 10C2. 10LD11. 25L6.
35L6. 50L6. EF50. EL32. EF3Y. ECCS81.
all at 8/9 each: 6K8. 6Q7. 12K8.
6L6, EF80. ECL80. EY51. 10/- each.
Specianl, 6K8. 6Vg. 6Q7. 6KT. 5Z+4.
39/6 set. - Viewwnaster ™ set of 12,
£6/2/6; sct of 8§ -EF9!. 59/-, List

available. RADIO UNLIMITED, Elm
Road. London. .17, (Phone: KEY
18130

WINWOOD FOR VALUE.—New. boxed
Valves. 6V6. 6K17. 6K8. 6Q7. 524. 39/6

set: 1T4. 1S5. 1R5, 354. 29/6 sct,
6SNT. 11/-; EF39. 6K7. 6J7GT. 6B8,
6NT. 63 787, 7/6 cach; EBIL. 6/6;

EF91, 8/-; EY51. 10/-; hundreds other
types: stamp list. Speakers. 3jiin..
5in.. 6lin.., 13/6 each: 10in., 19/6.
Amplifier Kkit, 2-valve+rect.. complele
kit. 59/6. Pre-set W.W. controls. all
values. 2/3. Carbon track controls.

all values. 3/-; SP/sw, 4/-. 500vw
Condensers, 8 mifd 2/3, 8 x 8,
3/6, 8 x 16, 4/-, 32, 4/~ H.R. Head-

phones. new, 12/6 pair. LF. Trans.
465 Kcs. 9/6 pair. R. WINWOOD. 12.
Carnarvon Road. Leyton, E.10. (Mail
only.)

6V6G AND GT, matched in D'lirS
new, boxed, 17/- per pair: p. and
i/-. R. J COOPER. 32. South Eni
Croydon. Surrev.

2€34, 2/-; S130. 4/6; VR66. 210LF.
2/6; ZISSG 5/.; 4A Meters. 4/-. Post
cxtra. ANNAKIN, 25. Ashfield Place,
Ot.ey. Yorks.

A
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5,000 METERS from 7/- upwards,
10,000 surplus Valves from 2/6;
Eqmpment with 230v. 50c. A.C.
Power Packs, from 45/-; Baseboard
Mtg. Valveholders. octal, 3/- doz.;
50mfd 50vw  Block Conds., 1/
1FTs 10/13mes canned, new. 1/6;
Tmes (R1355 diode type)}, 1/6; Tmcs
1F Trap Coil, 9d.; RF24 Coils, bak.,
6d.; Ceramic. 9d.; RF Units, type
24 18/-, 25 25/-, 27 40/-; R1082 bat.
Rxs. 6 valves, less coils, 25/- (carr.
3/6): Collaro AC37 'Gram Motors,
4in. dia. spindle, 30/-. Terms: Cash
with  order: immediate delivery.
S.A.E. for list or enquiries. W. A.
BENSON, 308, Rathbone Rd., Liver-
pool. 13.

ELECTROLYTICS, capacity, voltage.
size. type of mounting: price post paid,

in that order: 16 + 32, 450/525, 1§ x
2, clip, 5/6; 24 + 24 + 16. 350/425v,
13 -x 2, clip, 4/9: 60 + 200, 275/350v.
11 x 44, clip, 6/6. 1.000, 12v, 1 x
21 clip. 2/9; 4, 150v. § x 1%, Cllp,
1/1; 60 + 100, 350 /425v. 1§ x
clip. 6/6; 5()0 12v, 13 x 2%, ch) 2/6,
8. 350V, 3} X 2. 2/- 6.000, 12v, 1} X 4},
lug, 4/6; 100 -+ 200, 275/350v, 1} x
4} 6/6; 100 + 175. 275/350v. 1k X
4}, clip, 6/-; 8 + 16 + 16. 450/525v,
137 x 2, lug. 5/9i 32 + 32 350/425v, |
17 x 2, clip, 5/-; 2.000. 6v. 1 x 3,
clip. 3/3; 8 + 16, 450/526v, 1 x 2,
clip, 4/3; 2, 450/525v, % x 1 tag

1/6; 2, 350v. 1 x 1§. tag, 1/3; 8. 350/

4-5v X 2. clip. 2/-; 16 + 32 + 8
450/525. 1} x 3i. lug, 5,9 All are Al
cans: some with sleeve: all new

stock; all voltages WKG, with surge v
where marked. Television ! Set of 3
Componentis, comprising line output
trans. with E.H.T. winding, to give
TKv, using EY51 (heater winding
for EY51 also included.). and fitted
with width control. Scanning coils.
low impedance line and frame, focus

coil. optional high 10,000 £ ) or low
(200 02). Set of 3. 42/-, plus 2/- post-
age. Diagram of line trans. sup-

plied. RADIO CLEARANCE LIMITED,
27. Tottenham Court Road. London.
W.1. (Telephone: Museum 9188.)

‘W/W 2% TOLER. Resist., 1 watt 1/3,
10 watt 1/6; Valves available. 10 Q (o

K2, Ceramic B7G v/h. half
screen 8d.. 6/- doz.. Germ. Crystal
Diodes. 2,6 each; 32mf/450, din. x
2in. diam.. 1/9, post 6d. All above
are brand new. 465 Kc/s IFTs. ex
brand, new equip.. iron dust cored,
norm. . amazing performance.
pair 7/G, post 6d.. pair of IFTs, as
above, dull paint. otherwise perfect,
- twin 500pf p.g. Condenser. 6/-,
post 1/-. Postage (where not stated)
extra. S AE. for 6-page list of
Valves. complete Sets. Chassis,
Electrolytics. ete. THE RADIO
SERVICES, Lr. Builingham, Hereford.

Hi.Q. T.R.F. Coils. lron cored. AE &
Det. or AE & HF. 7/- pr. LF.T.s 445 Kc/s
2} x ? dus: cores, 12/6 pr.  S/Het Coils,
AE & Osc. M & LW, 3/- ea. All new and
boxed with Ckt. 0005 Midget Twin
pang, 6/9. 1 watt. Resistors, 4d. ea.
Plessey Gram Units with Hi-fi P.U.,
£4/12/6. Stamp for list.

THE TELETRON CO.,

266, Nightingale Road, London, N.9.

TELEVISION COMPONENTS
for the
Television
TELE-KING
VIEWMASTER, E.E. TELEVISOR
and VM wide sngle modifications in STOCK

Price Lists available on request.

J. T. FILMER,
Naypole Estate, Bexley, Kent.
Brxlevneath 7267

* Practical Receiver™

| Full details.

| original

WIRELESS CLASSIFIED ADVERTISEMENTS 7

DRAW AND CALCULATE that circuit
with our Drawing Instrument S3ets
and Slide Rulers. Bargain prices and
catalogue on request. Box 232.

INSTANT Start or Standard fluores-
cent control kits from 22/6. Details.
DYNALITE ELECTRICAL, 3§, Steve-
dale Rd., Welling, Kent.

SITUATIONS VACANT

The enaagern271t of z;ersans answering these
advertisernents must be made through a Local
Office of the Ministru of Labour or a Scheduled
Employment Agency if the applicant is a man

ged 18-64, inclusive, or @ woman aded 18-59,
mclustve unlexs he or she. or the emploument
is ezcepted from the provisions of the Notifica-

| #on of Vacancies Order, 1952.

AIRCRAFT Radio Mechanics, skilled
in workshop practice, are required
by Skyways at Stansted Airport.
Essex. Apply. in writing. to the
Personnel Manager, SKYWAYS LTD.,
7, Berkeley St.. 1.

RAD10O, Television and Electrical
Engineer. to develop in sole charge
an_ attractive Channel Isiand area.
please, in absolute con-
fidence. Box 233.

RADIO (METEOROLOGICAL)
MECHANICS reguired by Meteoro-
logical Office. Qualifications: Basic
knowledge of radio and radar and
experience in maintenance/operation
of radar equipment including oscillo-
scopes. Successful applicants serve
in U.K. and overseas. Commencing
London wage £7/17/6 at age 25 or
over. rising annually to £9/16/6.
Deduction of 3/- for each vear below
25. Overtime, night duty allowances.

etc. Promotlion prospects. Apply to:
BOROUGH EMPLOYMENT EX-
CHANGE (Dept. P.W.2), 236,

Walworth Road, London. S.E.17.

MORSE CODE Training
Send for the Candler
BOOK OF FACTS
it gives details of all Courses which include
o Special one for securing Amateur Licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, UJ.S.A.

DECALS

(paint transfers)
Latelr for wamking coutroly, ete.,
electronie egquipment.
For Jdirect application to panels, knohe. charsia, ete.
No background, hard wearing, professional finish.
Ministry of Rupply appioved.
Availalle in books coutaining farge selection af
curefully chiosen words, approx. 1/8in. high lettering.
Degals are applied with water or varnish (for crackle
Bnish), no tools or equipinent necessary.
AMATEUR MK. I containing approx. 500 titles
covering all aspects of amateur radio fnchiding T.V.,
tape recordling, cte. Price, 3/6, plus 3d. post. Availabie
in black or white,

STANDARD MK. H, approx. 750 titles, covering all
aspects of electronica, in ing spare letters arol
unumerals in black or white. Price, 4/9, plus 3d. post.

ALEXANDER EQUIPMENT LIMITED.
CHILD’S PLACE, EARL’S COURT, LONDON, S.W.5
¥ RObigher 6762

on rulie and

ASTRAL COILS as used in the following
models, 3-band ali-dry 3, TRF
AE & HF, plus reaction 6/6 pr. Summer
all-dry portable, modern | and 2 valvers,
etc. Dual wave H.F. coil, 4/3 each. A.C.
band pass 3 K type coils, 3/3 each. Midget
IFTs 465 kc/ thigh *“ Q "' brand new, é/- pr.
High " Q " Litz wound m/w frame aerial,
5/-.  OSMOR Q.C.| choke, 4/-. etc.

T. G. HOWELL,
29, McWilliam Road, Brighton, 7.
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WALNUT Radiogram Cabinets of
distinetign, stamp deLalls R. SHAW
69. F'ur]op Rd.. 1

EDDYSTONE 659/670 Short Wave Re-
ceiver. Offers. Box 234.

WALNUT Radiogram Cabinets. Stamp
details. E. WISKER, 501, Hale End
Road. Highams Park, E.4.

THE NEW LINE-A-TONE Tape Re-
cording Panel, ng threading of tape,
fast forward and rewind, 3 speeds,
complete freedom from wow oOr
flutter; in fact this panel embodies
all the requirements of the profes-
sional recordist. The price still
remains at £20. Place your order

early. MORECAMBE SOUND SER-
VICE, ' Sealand Works,” Cross Cop,
Morecambe.

EDUCATIONAL

A.M.ILMECH.E., AM.Brit.I.R.E. Cily
and Guilds, ete.,, on ‘‘ng pass——no
fee "’ terms; over 95% successes. For
details of exams. and courses in all
branches of engineering, building,
etc., write for 1l44-page handbook.
{ree. B.LET. (Dept. 24‘)B) 11,
Stratford Place, London. W.1
MERCHANT NAVY and Air Radlo -
Here is an opportunity to train as
Radio Officer. The big liners are
open to you, but you must qualify for

the P. MG Certmcate Day, Evening
and ‘' Radiocerts’ postal courses.
EsLd 30 years; s.a.e. for prospectus

rom Director. THE WIRELESS
SCHOOL 21, Manor Gardens, London.
N.7. (Tel.: ARC. 3694.)

THE INSTITUTE of Practical Radio
Engineers Home Study Courses are
suitable coaching text for I.P.R.E.
and other qualifying examinations.
Fees are moderate. Syllabus  of
seven modern courses post free from
SECRETARY, I.P.R.E., 20, Fairfield
Road. London, N.8. B )
WIRELESS.—Evening Class instruc-
tion for P.M.G. Certificate of Pro-
ficiency and Amateur Wireless Licence.

Morse instruction only, if required,
also postal courses. Apply B.S.T.
LTD.. 179, Clapham Rd., London,
S.W9.

WORLD TRAVEL and Adventure in
the Merchant Navy.—Young men, 15
years upwards, required for t,ramm&,
in Marine Wireless and Direction-
finding at, Sea. (Trainees in forth-
coming Registration Groups  are
eligible for deferment of Military
call-up.) Immediate sea-going po:i-
tions on completion of training. Sui’-
able condidates will be entered av
officers and must be prepared to sail
to all parts of the world. Low train-
ing fees. Send 1/- P.O. for Prospec-
tus to OVERSEAS HOUSE (Dept.
P.W.). Brooks’ Bar, Manchester, 16.
(Tel.: MOSs-side 2047.)

OBSOLETE VALVES PRE-WAR
are still obtainable at LAWRENCE'S at a

small part of original PRICE. S.A.E. and
state requirements. Bargains list.
LAWRENCE

FRANKEL MAIL-ORDER

134, CRANLEY GARDENS, N.10.
TUDor 1404

Automatic Switches
14 day Clockwork & Electric
from 35/- each (reconditioned)

Write for details :—

TIMESWITCHES

George St., North Shields, Northumkertand
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LYONS RADIO

LTD.
3, GOLDHAWK ROAD, Dept. M.P,
SHEPHERDS BUSH, LONDON, W.12,
Telephone: SHEpherds Bush 1729

TEST SETSTYPE 102. Mainsoperated test
scts emitting 25 cps. and 50 cpz. synchronis-
ing putses. Housed in smart, metal instru-
ment cases 11 x 10 X 9ins. and fitted with a
mains transformer 200 250 v. 50 cps. primary
and witha6.3v.al12v.and a 300 v. secondary,
a selenium rectificr (3% v. 3030 mA). a
double  triode valve CVI8. condensers,
resistors. ete. 1n new, unuscd condition
with clv‘cult dlagram included. PRICE 32 6.
carriagzc 4 6.

0/3500 \ ()I TMETERS. Moving coil 3in.
dia. projecting pattern with bullc ~in resist-
ance. Basic movement 5 mA. PRICE 23 -,

pOst 15,

HAND GENERATORSTYPE C, Inbrand
new condition and supplied 1n makul a
transit boxes. Generate 800

39 mA. andb v.D.C.at 2.6 A, ()\elal) len"ch
16m X btin. max. dia. PRICE 30 -, carriage

l‘ﬂ)l( ATOR UNITS AsB.  This is an
American version of our type 6. Contain
cathode-ray tube type 5BP1. mounting. hase
and mu-metal screen. 3 6HG's, 4 6ACT's.
potentiometers, switches, cxtc’hlonaplndles
and couplers and many other usefu! com-

é ponents. Size 18 x 9 x 8ins. In good con-
ition and supplied with = TV. Oscillo-
scobe ' dam whrch will serve as a guide Lo

conversio PRI 85‘- carriage 5-.
RECLIY I' RS TY t.1132. These are 11
valve superhet rece lvcxs with a Irequen~y
range of 100-125 Mc s. with R.F. amplir..
Fred. chner., Osc.. Stabiliser, 3 L.F. amplir..
B.F.O.. Det., 1st Audio and outpat stages
Valves are : 4 VRS3z. 2 V , and 1 each.
VR66, VRST. VS70 VR51. VR "Fitted with
tuning meter. precision slow-motion drive.
RF. and L¥. gain contrels, ete. For bench
or rack mtg. size 19 x 18 x 1lins. Interior
metal work may be a little store s
otherwise in brand new and unused con-
g}lnloon Circuit diagram included. PRICE

EOUIPMENT YOU CAN BUILD
AT A REASONABLE PRICE

We show above the Front Panel of our
new Signal Generator, which gives 12 spot
frequencies covering 6 wavebands, plus IF.
Neat and compact., mains operated with
A.F. and R.F. (modulated or unmodulated)

outputs. This is a tool you cannot afford
to be without. Full description, working
drawings, circuit diagram, parts list, point-
to-point wiring charts and instructions.
PRICE 1/6 ONLY
AND DON'T FORGET
OUR LATEST
HOME CONSTRUCTOR'S HAND-
BOOK with 1S circuits, constructional
notes, hints. data and coil pack construc-
tional details (catalogue included).
COSTS 2/6 ONLY

A SPECIAL OFFER!
For a short time the above two publica-
tions are offered for—
3/6 POST FREE.
Al components stocked
STAMP FOR CATALOGUE
SUPACOILS MAIL ORDER OFFICE

93, GREENWAY AVENUE. LONDON. E.17

ALL GUARANTEED.
24 Hours Service.

VALVE

41MP 5/- | ECL8) 11/6 | EF8 9/-
41MPT 5/~ | EFO1 8/6 | 6Q7 10/-
DDL 46 | 6J7 (262) 4/8 | 6VE 9/8
495pPT 5i- | BSN7 106 | 6K7 8/6
CVs6 5/- | YR63 4’6 6K6 10/9
X2 4'6 | VRBE 1/8 | 574 /8
8D2 4'6 | VR11s 48 | FW1500 96
N2 46 | VR54 28 | EAS) 2/6
1502 5- | vr17T 5| 654 2=
KTt 5- | VR124 B~ | T4 86
ARG 4,9 MSPen 46 | 185 8/6
}3%1;% ! %9 ET50 5/6 | 1IR3 8r‘6
EBC3 10- | OETL 29 ) 18

g0 |SLs 116 | KTHC 158
APV 4 - | KTZ!1 46
Epgo’ 151’% 12KR 96 (VP4B)
504G 9'- | 6C5 5- | 65HT G-
EY51  11/6 | 6H6 5- | 3516 9'6

CONDUENSERS.— Dubilier mid.. 500vw.,
cardboard. 2 6. Dubilier. lb mid.. 500vw.
(card.), 3'3. BEC 8 x 16. 450 (Mld»ot\ 3'9.

Sprague. .1, 350vw.. 7.6 doz. TCC. .25. 500vw.
(metal). 76 doz.
WIRE WOUND POTS 2 k.. 10 k..

2 6. 50 ohms w.w. Pot for extension speakers

SPEAKER.—Cabinet  in
pol hcd walnut for 6tin. Speaker. 198
Speaker to match. 14’6, post 1/- on each
item. Mectal Rect.. RM2. 8.T.C.. 1% v.
100 ma., 4/6. H.T. Rr:('t Pencil type, 230 v..
60 ma.. 6/-. RM4, S.T.C.. 16/~
\ [ B3 \\ MASTE I! TRANSFORMERS
Ellison). Linc o’p transf.. 30 -. Filament
trans[ 35'-. Frame transf., 23'-, Choke for
V M. 17/6. Post 16.
HEADPHONES.—Brand ncw. high resis-
tance, 15'6 pair.
Mail Order onlv Send 6¢. in stamps for our
New Catalogue including Complete List of
Vicwmaster Television Components.

Post charges. 1/- on orders up to £1. From
£l to £3, 16. Over £3 free.

REX RADI 37, LOUI3 STREET,

LEEDS, 7.

Look !

® NO AERIAL

®NO EARTH

@FITS IN THE POCKET
@ SELF-CONTAINED BATTERIES

TInt

“Twin” One-Yalve Pocke! Set

This receiver is designed around the famous
“twin ”’ valve now availabie as a British
all-dry midget type. The aefial and bat-
teries are self-contained and the receiver
is small enough to fit in the jacket pocket.
The set can be used indoors or out. giving
powerful headphone reception of many
stations on the medium wavebands. It
can also be adapted for lony waves. Fullw
illustrated instructions. Fpeint-to-point
wiring diagram. and component list.

PRICE 3/6 POST FREE

This offer applies only to Gt. Britain, Irish
Republic and Nortbern Ireland.

SWIFT RADIO (w),

137, COTIAM BROW, BRISTOL, §
Orders by pcst only -

BENTLEY ACOUSTICS LTD.

38, Chalcot Road, N.W.t.  PRImrose 9099.

6X5 7- | 128Q7 8/6 | 807 86
7C6 Fi- | 128R7 7/- | BIMP 6.-
787 Fi- 1 12807 6/8 | 6SK7 586
Y4 7/- | 1G8GT 68G7 6-
TR 7~ | BLT - | 12C8 9i-

C5 /- | 8K7 48 | 1T4 -
68L7 8/- 1 12AU7 9/- | 12AH7 -
ESN7T 8/8 | 12AT7 9- | 1622 9'6

All Guaranteed. Post 6d.

—THE MODERN BOOK C0.—

. 1. Brans Vade-Mecum 15953 Equiv-
alent Radio Tubes. 21 -, postage 1-.

'l'hl' Radio  Amatcur’s Handbook.
y the A.R.R.L. 30-, postage Li-.

“.I(ll(l Designee's  Handhook, hy
F. Lavsford-Smith. 42 -, postage Li-.

tdio Engineces’ NServicing Manual,
by E. Molloy (e 42:-, postage 1 -.

Radio Data Charts, by R. T, Beatty.
718, postaze 6d.

sound Reproduction, by G. A. Brigys
New 3rd. ed. 178, postaJe 6d.

The A RJR.L. Anfenaa Book. 106,
postage 6d.

adio
E.

Servicing
. Lewi

Fauipmient, by

25/-, postage 94.

Radio Valve Data. compiled by Wireloss
Wo.id. 2/8. postage id.

Basic  Mathematics for Radio
Students, by F. M, Colebrook. 10/6,
postage 6d.

Amplifier Cirenits, by N. H. Crowhurst.
28, postaze 2d.

tadio Receiver Sepvicing and Main-
tenance, hy J. G. Lewis. 10/~

postaze 6d.

Foundations of Wireless, by M. G.
Scrozric. 126, postage 9d.

Magnetie  Kecording, by M L.
Quartermaine. 4/6. postage 3d.

Llectrical and Radio Notes  for
Wircless Operators, b/-, postage 6d.

We have the finest selection of British

and American radio publications in the

Country. New revised catalogue frce

on application.

19-23, PRAED STREET
(Dept. P.6), LONDONM, W.2

PADdington 4185,

www americanradiohistory com

SPECIAL
ANNOUNCEMENT

THE
““M/$” SERIES OF AMPLIFIERS

I am happy to be able to announce that the
circuits contained in the booklet. ' The
Amateur's Guide to Valve Selection '
¢published by Messrs. Mullard. Ltd.), ARE
NOW AVAILABLE, through kind permission

MESSRS. MULLARD, LTD.
in my usuai

SPARKS’ DATA SHEET Form.

THIS UNIQUE INNOVATION, places for the
first time in the history of the Radio
Amateur. a combination available to every
anst.guctor which surpasses anything vet
offered—

THE FINEST VALVE TECHNI-
CAL SKILL PLUS THE FINEST
PRACTICAL DATA SHEET

Send 2hd. st mp fm m) latest List which
gives fall de s the above, and the
27 other tested un(l guaranteed designs.

L. ORMOND SPARKS (M)

48A, HIGH ST.. SWANAGE., DORSET

HIGH GAIN DUAL
RANGE COIL WITH
REACTION.
Complete with 2 Battery
and 2 Mains Circuits.
PRICE 4/- Post 3d.
(Trade Supplicd.)
RADIO EXPERIMENTAL
PRODUCTS LTD.

33, Much Park Street, Coventry.

7
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Practical Wireless

BLUEPRINT SERVICE .

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
1s. cach.
1937 Crystal Receiver ... PWT71*
The ** Junior™ Crystal
Set ... ... Pwo4g*

STRAIGHT SETS

Battery Operated
One-valve : 2s, each.
The *“ Pyramid” One-

valver (HF Pen) PW93*
Two-valve : 2s. each. ’
The Signet Two (D &

LFy ... ... PW76*

Three-valve : 2s. cach.
Summit Three (HHF Pen,
D, Pen) PW37*
The ** Rapide ™’ Slralght
3 (D, 2 LF (RC &
Trans)) 00 .
F. 1. Camm’s “Sprllc
Three (HF, Pen, D,
Tet) ... ... PwWg7*

PwW82*

Four-valve : 2s. each.

Fury Four Super (SG,
SG, D, Pen) ... . PW34C*

Mains Operated
Two-valve : 2s. each.
Sclectone A.C. Radio-

gram Two (D, Pow)... PWI9*

Three-valve : 2s. cach.
Doublc - Diode - Triode
Three (HF Pen, DDT,
Pen) ... .. PW23*

Four-valve : 2s. cach.

A.C. Fury Four (SG, SG,
D, Pcn)

A.C. Hall-Mdrk (HF
Pen, D, Push-Pull)

PW20*

PW45*

SUPERHETS

Battery Sets @ 2s. cach.
F. J. Camm’s 2-valve
Supcrhcl

PwWs2*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. .cach.

Simple S.W. One-valver PW8gs*
Two-valve : 2s. cach.
Midget Short-wave Two

(D, Pen) . PW38A*

Three-valve : 2s. cach.

Experimenter’s Short-
wave Threc (SG, D,
Pow) ... PW30A*

The Prefect 3 (D 2L F
(RC and Trdns))

The Band-spread S.W.
Three (HF Pen, D
(Pen), Pen) .

PORTABLES

Four-valve : 2s.

“Imp” Portable 4 (D,
LF, LF, Pen)... .
1s.

The “ Mini-Four” All-
dry (4 valve supcrhet) PW
MISCELLANEOQUS

2s. each.

S.W. Converter-Adapter
(I valve) 5 ... PW48A*
(2 sheets), 7s. 6d

The P.W. 3-speed Auto-
gram.
The P.W. Electronic Organ
(2 sheets), 7s. 6d.

TELEVISION

The Practical Television Receiver,
(3 sheets), 10/6
e ““ Argus ’ (6in. C.R. Tube), 2/6

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS

Battery Operated
Onc-valve : 2s.

B.B.C. Speccial One-
valver ... 000

Two-valve : 2s. cach.
A modern Two-valver ...

Mains Operated

PWe63*

PW6S*

PW86*

AW387*

WM409*

Two-valve : 2s. cach.
Consoclectric Two (D,
Pen), A.C. ... ... AWwW403

4 —

SPECIAL NQTE

THESD blueprints are drawn full

size. The jssues conteining
descriptions of these sets are now out
of 'print, but an asterisk beside the
blueprint number denotes that con-
structional details are avallable, free
with the blueprint.

The index letters which precede the
Blueprint Number irdicate the per-
iodical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amatcur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal crder to
cover the cost of the Blneprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS Blueprint
Diept., Ceorge Newnes, Ltd.,, Tower
House, Southampton Street, Strand,
w.C.2.

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. each.
S.W. One-vaiver for

America

AW429*
Two-valve : 2s. cach.

Ultra-short Battery Two
(SG, det Pen) . WM402~

Four-valve : 3s. each.

A.W. Short Wave World-
beater (HF Pen, D, RC,
Trans}) ’ AW436*

Standard Fzar - valver
Short-waver (SG, D,
LF,P).. . WM383+

Mains Operated
Four-valve : 3s.
Standard Four-valve A .C.
Short-waver (SG, D,
RC, Trans) . WM39j*

MISCELLANEOQUS

Enthusiast’s Power Am-
plificr (10 Watts) (3/-) WM387*
Listener's  S-watt  A.C.
Amplifier (3/-) . WM392+
De Luxc Concert A.C.
Electrogram (2/-) . WM403+

mtu« KY COUPONI

ITh;s coupon is available until Junel
Ist, 1953, and must accompany aIII

'Quenes sent in accerd with the

l notice on page 361.

IPRACTICAL WIRELESS, )une 1953. l

Pubiished on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, ang
printed ip England by W. SPEAIGHT & SONS, LTD., Exmoor Street, London, W.10.

GORDON & COTCH (A/sia), LTN, South Afrira :
Iniand and Abroad 13s. Gd. (Canada 13s.).

one vear @

WwWWW.americanradiohistorv.com

Sole Agents for Australla and New Zealand :
CENTRAL NEWS AGENCY L.TD. Subscription rate including postase, fcy
Registered at Lhe General Post Office for the Canadian Magazine FPost
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OPEI/ TiLL 6 PAM SATURDAYS TELEPHONES : AMBASSADOR 4033 & PRODINGTON 3274/2
=m DREMIER RADI() /oy

(REGD) B.H. MORRIS & C2 (RADIO) LTD.  EST.40 YRS, 0 6'
anis asontss) (Dept PW. ) 207 - EDGWARE ROAD » LONDON » W2 {5uts 558t

BUILD A PROFESSHJNAL’ LOOKING |
RADIO SET AT LESS THAN HALF
TO-DAY'S PRICE
We can supply
all the puarts Lo

help wou.
Driem (2%in,
diam.y  lig
Drlving hend
1/

Double pointer ! pricer
Sprine 31 < £3.19,6
Disin, Corde) | Pho 208 phy.,
yard T
Dial Front Plate Sy .28 r . =
Lngraved Gl Dial, 180-330 and 800°2,2001. = — e
Wi stklmnﬁnamm new wavebands .. (1,::' SPECIAL OFFER
Coils, 1. 12,208 m-tres, b 6 .
0 p THE FAMOUS CHANCERY "
Panched chuss Lve plus rectitier I R. 1% 39
Catinet, Iakelite. in Walnut or tvory or || HIGH FIDELITY MICROCELL
Wooden in Walnnt finish ... .. 17811 PICK-UP TYPE GPX for Standard
d Tusurance 218 and Long Playing

] 8 FOR 1ASY TO FOLLOW POINT-T
POINT DIAGKRAMS AND CIRCUIT DIACRAM.
which shows how YOU cau build the Reeceiver
THustrated above.

THE COMPLETE KIT
to conzlruct & qlve plus vectitier T.R.F. Receiver
for use on 00 AC ng can be supplied
at 8519 6, plus 2/6 ]ML i and carriage.
Fach Kit ia mmpletn in every detail, nothing bing to
be made or inprovised. Luasy to iollow  point-to-
point diagruma are supplied. making construction
very girnple.  The Dial iluminated. and the
Yeceiver housed in its Cabivet size [2in. x in. x Gin.
preseuls an attractive : |p|n arance. ‘I'he vaive line-up
[ TlTAa—=U entode.  VUWI6—Detector,

Al'T4—0utpnt. an'l Me'al Reetitizr.

Waveband
coverage is 1or
the wmeadium
n lonw
bands, Choice
3 Cabinets:
I& 1kelite in
Walnut l)r
fvory.
Woorlen (W .xl
uut linish).

WILLIAMSON AMPLIFIER KIT ‘
A complete kit of parts for the construction of
the Iatest version of this famous amplitier |
complete  with  valves, “output amd 1naius ‘

transioriers.
I5 Gns.
Pins 7/8 pky., carr. and ins.

WILLIAMSON AMPLIFIER
TRANSFORMERS (To spemf‘catlon) |
.84 4

The Qutput Transfurmer 5.6 ohins se
The Maing lunsmrmcr PREMIER P4"aA
237

—MOVING COIL MICROPHONE—.
Low fmpedance. Incorporates presa-to
tali sw i{oused in strong black
alkelite casz. Dimensions : 2in. wide, ‘
by 1§in. deep.
Piug 17/ post aund L
paeiing. 196
A natehing trapsiormer for
birh  impedence in be
suppliead at S 8 extra.

H.T. ELIMIMATOR AND |

TRICXLE CHARGER KIT ‘
AN parts to coustruct an eliminator to give an
output of 120 volts at 20 1A, aud 2 volta to charge |
an accomulator.  Uses mietal rectitier, £2. !

——FOR ‘ HI-FI’ ENTHUSIASTS——
QUALITY LOUDSPEAKERS

We have a small quantity available at pre-
Purchase Tax price.

GOODMANS 12in. 15 £8. 8.
VITAVOX K12/20, 12in. IaOth\SIHIpEll 11. 0
Packing aud carriage on each of the aboyve /-,
These are all BRAND NEW aud in manou-
facturers’ original cartous.

—~Famous Set Manufacturer’s surplus of—

ELECTRIC '"GRAM UNITS
Two-apeed. b andt 78 ropom, Tor plaving
Btandard and 1.V recordinxs. Complete with
Turntatle. t'or use on" v. A.C. mains.
Fach unit is in its origi ranniacturer’s
carton and 8. fully goarnnteed.  Limited
quantity only
available at ap-
prox. hall  list

The Chancerr Light Weight GPX Piek-np
embodies certain nnique features achieving
a standard of performance not possibie with
rormal meguetie or ¢erestal pvck-nps. The
secret ol the high stuudurd of performance
ia in the use of the gjecial wicrocell crystal
cartridze assermbly which has an nnusually
wide frequeney response. The supph':re
stvlua 1e  precivion fronmd  and  remni-per-
manent.  With two cartridwes 1 L.I°. and 1
#Standard.  Prize 52 8.  Additional L.I'. or
Standurd Cartridyes can be supplied from stock ut
£1/1L'8 each.

PORTABLE GRAMOPHONE
CABINETS

A fortunate purchase of a manzfacturers sur-
plus stock enables us to ofier this first grade
Portable Cabinet made by a famous manufac-
turer at the rilicalously low price of

Plus 26 P& P ? 396
Specification : Snb-
stantlal Wooden
Lase, Rexine
ecovered.  ineluding
wooden motor
board, alreads cut
to take a Gramo
phone unit. Alnost
any make of
Rim fDrrive
Unit  ecan  be
accommeodated
with ease.
Ontside dimen-
sious : Height
{when closed)
#itn. Length 15}in. Denth 1iin.
rengions : Length 147in, Depllh t2n,
space under motor buvard @ 2§in. Clearance
apace  fromn  motor hoard to  inzide Jid
when elosed. Y{in. These Cabinets ure slightly
warebonse soiled, i.e., the nickel plated fitlings
heing a little rusted aud the rexine requires
polishing.

As a special offer for a hmxted period ouly the

above Gramophone Unit. Pick-up and Cabinet,

which will assemble into a complete Portable

Electric Gramaphone ready to plug-in to your

Radio or Awplitier,

cau be suppiied at . .
Plus 5i- Phy., Carr. & Ius.,

GRAMOPHONE UNITS

GARRARD Type 75. [atest S-speed Autochange
Unlt  complete  with 2 Acox  High  Pidelity

lLs’l'-l::lAl:(Tk up Heads.. 1 1.0 amd £I4 ]9 6

GARRARD Kita Drive 78 r, p m., con.plnu
with magnetic pickwpand turatable ... £5.19.8
COLLARO 3-speed siugie gram. uait, com-
plete with lLead for L.P. and Standard
recordings .. o . £88.0

Packing and carriage on f'ad: of the above units 8.

.PREMIER MAINS TRANSFORMERS

| WEYMOUTH MINIATURE LF. TRANSEORMERS
| 465 KiC's iron vord, ;nrmeubll!(\ tuned-—+1078 pm-«L

S0 v.oaaing
cued.  All Lit's

All primaries are tapped for 200-

A0-10n cyeles. Al primatles are s

are centre tapped.

SP175B, 1750-1753, 50 tad., 4 v. ®la 1y, @
3 o wes

25°-
25 -
'25/-
SP301A, 360-0-300 1'0 mA., B v. @ 23 a.
6.3v. @ 3-9a 3 - 5. T ww | 284
0- 0~u00 ]"U m, A <| ®.
v. . @& Seoa. L ] 28ie
SPJaOA ".’3(%0-:.50 ]00 mA., 5 v, @ 23 & A
. 2en w20}
N
3/

vy
87782

MINIATURE TUNING CONDENSFBS o
2 gang 0003 mid. with trinners, 6/9.
METERS b
Larze stocks available, a Tew of which are entfuar-
ated below :- ¢
Full Seale Scale External
Detlection  Lencth Dimeasions Movement
1. .
5 A w1 2EX % . R Thermo 378
25 A o 1 24 rbun R.F. Thermo  7/8
3 A we. 1} 2§ round R.¥. Theraw - 718
8.5 A .. 13 28 x2) ... R.F. Thermo 7/8
4A WI1E 2px 2 L. R Thermo /8
20 A .. 1} 2§ round...
20 A o 1k S} 29}
40 A . 1Y 2} counil...
15 mA. L, 1F 2) round
5mA. .. 18 2}xZ; .
6 mA ... 2 3%ronud.,
50O mA w1} 2k x?2}
500 Micro/a.... 1} 2} round... )
20V w2 2ix9y
0V R PR S )

1mA .. ...2 3fround /G

!t mA METER IN PLASTIC CASE

The movement ir 1 A mounted ina

. B case square and Slin. high.
& The scale is {in. long and the diat
f ’A‘ is ’tm dixtaeter.  There ia ample
d room in the case for a switch and
woltipliers. Internal Resistance 106

ohrs. Price 27/3

MOVING COIL METER

A super quality Moving Coll Meter basic movemen®

mA. Scule dimension, 2iin. Overall dimengiona,
“Hn iam., 1}in. deep. Dakelite Cise pro} iectiug
type. At preseut scaled 1 arap. R.F. By reéne Ving
thermo couple, reversiug gcale and rvmhbmm the
meter, 1 high grade test instrument with auy rangs
above the basic F.8.D. may be bLuilt up. Price 4!9.

TERMS OF BUSINESS ;:—CASH WITH /ORDER: OR C.O.D. OVER £1, Please add |/- for Post Orders under IOI-
1/6 under 40/-. unlpss otherwise stated,

WWW.americanradiohistorv.com
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