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FROM THE WHITELEY
HIGH FIDELITY

Stentorian
Cambric Cone
High Fidelity Units
The famous HFI1012
at £4.19.9

Others from 47/6

Leaflets on all W.B.

lines sent on request,  Console.

Hi-Fi Reproducer
Price £12.12.0

PRACTICAL WIRELESS

RANGE

WHITELEY ELECTRICAL RADIO CO. LTD

MANSFIELD

February, 1956

The New W.B.12
High Fidelity
Amplifier

Price £25

A‘Q E
’ Tweeter Units

£4.4.0. &
£12.12.0

CERAMICS

__orfimen

for all electronic applications

Silvered Ceramic Condensers cover a variety of useful shapes, including
Pearls, Discs, Beads and Tubes, and have many applications in-R.F.-
circuits — particularly where ultra-high frequencies are present, when
their low .inductance and exccllent power factor are of special advantage,
A wide choice of negative and positive temperature co-cfficients permits
the temperature compensation of other components, and frequency

stabilisation of tuned circuits,

Hi-K CERAMIC DISCS

for decoupling purposes in T.V. and
spark suppression in small electrical
apparatus—extremely low inductances.
Up to 10,000 pF at 500 v. D.C. work-
ing. Finished in a moisture-resisting
compound that does not soften or crack
up to 100°C.

LOW-K TUBULARS
with the choice of four temperature
co-cfficients and a wide range of
capacity values, serve many purposes
in general circuitry.

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON

wawww americanradiohistorvcom

Hi-K TUBULARS

combine high capacity with small
physical size : used widely as by-pass
condensers in T.V. and other H.F.
receivers where low inductance is of
special value.

LOW-K PEARLS

of up to 10 pF capacity and

LOW-K DISCS of up to so pF. with
high negative temperature co-efficient
permitting compensation of other com-
ponents and frequency stabilisation in
tuned circuits.

LONDON W.3
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N?;?ggﬂ SUPERHET RECEIVER
M £7.1 9. Plus 2 6 Pk.

BUILT FOR & Carr
Latest type Superhet Circuit = =
using 4 valves and metal
rectifiers for operation on
200 250 volts A.C. mains.
Waveband coverage — short
16-50 mietres, medium 180-550 |
metres, and long 900-2.000
metres.  Valve line-up 6K8
freq. changer. 6K7. IF. 6Q7,
Detector AVC and first AF,
6V6 output. The attractive cabinet to
house the Receiver size 12n. long. 6iin.
high. 5iin. deep can be supplied in either
WALNUT or IVORY BAKELITE or WOOD.
INSTRUCTION BOOKS 1 - each (post
wWiring diagrans, also a dety

CABINETS—PORTABLE

Model PC'L

Brown Rexine covered. 15/11.

Overall dimensions 15in. x 13!in. x 5in.
Clearance under lid when closed 2lin.
Model P¢ 2

Grev Lizard Rexine covered. 45'-.
Overall dimensions 15in. x 1din.
Clearance under lid when
MSde, PC 3

R.%)grée type covering in various colours,

X Gin.
closed Bin.

Overall dimensions 162in. x 14!in. x 10in.
Clearance under lid when closed 6lin.
All the ahove Cabinets are supplied with
Panel Carrving Handle and Clips.
Packing and Postage 2 6.

Send for detuils of the Premier Wide anale
Televisor design awhich may be built for £30.

PREMIER RADIO COMPANY

(Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2
BUILD THESE NEW PREMIER DESIGNS

iled Stock List of priced components,

B. H. MORRI5S & CO., (RADIO) LTD.

‘Felephone @
AMBASSADOR 4033
PADDINGTON  3271-2 ¢

TRF RECEIVER 4-WATT AMPLIFIER

Mé‘;‘ ?I;UR £5 1 5 L5 i"cpkg' MAY BE £4 1 o Plus 2 6 Pk
LA = BT AT BUILT FOR .1V, carr
- The circuit is the latest tyne —_ .
i TRF using 3 valves and Metal valve line-up
Rectifiers for operation on 82%7Fg\\:{b ‘{mcd

200 250 A.Cmmains. Wave band MAINS 200 250

VOLTS. Suit-

coverage is 180 550 metres | X 3

on medium wave and S}’L}géoroerm}?:

800 2,000 metres on long ohm Speakers.
- wave. The dial is Negative feed-

hack. Any

1s type of pick-up

ill'uminated and the Valve line-up

6K7 H.F. Pentode 6J7 Detector and may be used. P
BV6—0utput. Overall size 9 x 7 X 5:n. Price of Amplifier
free) swhich  jncludes  Assembiy  and complete, tested and ready for use,

£5.5.0 plus 3 6 pkg. and carr.

= o

aLL-orY BATTERY PORTABLE RADIO RECEIVER

NAY BE
BUILT FOR

£7.8.0

4 miniature Valves in a Superhet Circuit
covering medium and long waves. Rexine
covered Cabinets 11lin. x 10in. x 5{in. in
two contrasting colours. Wine with Grey

el

Panel. or Blue with Grey Panel, please
stale choice when ordering. ‘The SKET ) o4 pp
MAY BE USED EVERYW LK gme &Carr. °

oflice, car or holiduys.
BOOK, 18 (I"ost Free) wh
dingrams, also a detailed

*S . AsseibIy and wiring
stock List of priecd components

DECCA MODEL 37A puar SPEED RECORD PLAYER. includes turn
over crystal pick-up with sapphire stylus and a light-weight. Flastic. spring-balanced
arm. Heavy Zauge pr ed steel case with brown enamel finish in good quality for
operation on A.C. mains 200 250 v. .p.s._ Supplied complete. £€6.19.8, Plus pke. aud
care. 5 - * SEND d. STAMP FOR OUR 1955 CATALOGUE

D.C. Voltage A.C. Yoltage
0—75 millivolts 0—5  volts
0—5 volts 0—25
0—25 0—100 ,,
0—100 0—250
0—250 ,, 0—500 |,
0—500 ,,

Resistance

D.C. Current 0—20,000 ohms
0—2.5 milliamps 0-—100,000 ,,
0—5 o 0—500,000 ,,
0—25 5 0—2 megohms
0—I100 . 0—5 .
0—500 0—I10

GUARANTEE : The registered
Trade Mark '""Avo™ is in itself a
guarantee of high accuracy and superi-
ority of design and craftsmanship
Every new AvoMinor is guaranteed by
the Manufacturers against the remote
possibility of defective materials or
workimanship.

_______uwaww americanradiohistaory com

TLECTRRICAL
TESTEING
INSERUMENTS

Cagisiersd Trove Movs

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

The WUNIVERSAL AVOMINOR

(as illustrated) is a highly accurate moving-coil instrument,
conveniently compact, for measuring A.C. and D.C. voltage,
D.C. current, and also resistance : 22 ranges of readings on a
3-inch scale. T'otal resistance 200,000 ochms.
Size : 4fins. x 3%ins. x | Gins. Complete with feady, inter-
Nett weight 18 ozs. changeable prods and croco-
dile clips, and instruction
£10:10:0 ’

book.
The D.C. AVOMINOR
-inch moving coil meter providing 14 ranges of readings
"o voltage, current and resistance up to 600 volts, 120
R}

List Price :

21

isa 2!
of D.
milltanmps, and
100.000 ohms
Srze - 4Yni, x 3lms. x 1 .ins
Nett weight = 12 ozs,

megohms respectively. Total resistance

above
: 0

Complete  as
List Price

Sole Proprietors and Manufacturers —
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD,
Avccet House, 92/96, Vauxhall Bridge Rd., London, 5.W.1. 'Phone : VICtoria 3404-9

m
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The Guaranteed components described below
have been acclaimed by thousands as the finest
obtainable.

Full construciional details, point-to-point wiring' diagram and
alignment instructions are given in our Technical Bulletin DTB.8,
Price 1/6.

F.M. SCALE. A bronze finished scale with yellow markings (0-20
Log) for use with all types of F.M. tuners or receivers. Consisting
of metal scale, pointer, cord drive spindle. pulleys, 2Lin. drum, cord,
and insiructions for the assembly ol the cord drive. The scale
measures 5§in. x 3in., and is for a cabinel aperture ol 4in. x |jin.
Price 9/-,

RDT.1/10.7 MC/S. A transformer for use in raiio discriminutor
type circuits. Can size |§m. square x 2iin. high. Secondary
winding of bifilar construction, iron dust core tuning, polystyrene
formers and silver mica condensers. Price 12/6.

PDT.1/10.7_ MC/S. A miniature phase discriminator transformer
for use in frequency modulation detecior circuits where the limiter/
Foster-Seeley type of circuit is employed. Designed for carrier
deviation of -1 75 K¢fs. Qk=1.5. Screening can lgin. x 13/16in.
square.  Price 9/-.

IET.HH/10.7 MC/S. A miniature 1.F. transformer of nominal
frequency 10.7 Mc/s. The transformer is primarilyintended for the
I.F. stages of frequency modulation receivers and converters. The
Q" of each winding is Y0 and the coupling critical. Dimensions
5 as PDT.I. Price 6/-.

IFT.11/10.7/L. As {FT.11/10.7, but with secondary tap for limiter input ¢ircuits. Price 6/-."

Coils Tvpe LI, T1 and T2. These coils are specially designed for use in the "~ MAX1-Q” F.M. TUNER. Price 3/11 each.
Chassis and screcns for the above unit, completely punched in aluminium. 7/6.

Obtainable from all reputable stockists, of in case of difficulty direct irom works. GENERAL CATALOGUE covering technical
information on full range ol components, 1/- post iree.

DENCO (ctacton) L. T D., 3579, oLb RoAD, CLACTON-ON-SEA, ESSEX.

STOP PRESS : Available to retail customers only. A quantity of 23 assembled and aligned
F.M. Tuner Units at £7-2-6 plus £2-17-0 P.T.; also Power Pack assembled and valved at £3.

_ ) THE PRACTICAL WAY
of learning

RADIO.- TELEVISION - ELECTRONICS

' /

Power Supply unit

COMPLETE
EXPERIMENTAL
COURSE in RADIO
ENGINEERING and SERVICING

An entirely new series of courses designed to
teach Radio, Television and. Electronics more
quickly and thoroughly than any other method.
Specially prepared sets of radio parts are supplied and with
these we teach you, in your own home, the working of funda-
mental electronic circuits and bring you easily 1o the point when you
can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a2 new hobby intent
upon a career in industry; or running your own business — these Practical Courses
are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment agd which remain your property,
you are instructed how to build basic Etectronic Circuits (Amplifiers, Oscillators, Power Units, etc.)
leading to designing, testing and servicing of complete Radio and Television Receivers.

Complete 5 valve Superhet
3.wave band receiver suitable
for A.M. or F.M. reception

we"_ ) NEW TELEVISION COURSE including a com-
plete set .of equipment dealing with the design,
construction and servicing of a high quality television
receiver.,

PROSPECTUS

To E:M.L. lInstitutes,
Dept. 32X, Grove Park Road, London, W.4.
Please send me your FREE book on Practical Courses

COURSES FROM 15/- PER MONTH

Name
Address EM' |NST|TUTES
- An educational organisation serving the E.M.1. Group of
- — Companies which inclhide
February 1C.68 * His Master’s Voice,”” Marconiphone, Columbia, etc.
RAS P 2 x o 2

= wwanL americanradiohistorv.com
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9 Octave realism

The GLE.Cometal cone loudspeaker gives lifelike repro-
duction of any type of sound over a range ot 9 cctaves.
This includes the whole musical fondamental range with
overtones. This gives the true tonal quality and character
that all music lovers demand.

from a single unit

Sound engineers will appreciate the simplification — and
the improvement in performance — which has  heen
achieved by combining these qualities in a single unit —
amooth response over o range of 9 octaves, with ex-
tremely good low frequency rezponse . . . *negligible
inter-modulation . . . *uncyualled transient response due
to gpecial coil and cone construction.

for only £9.5.0

This is a professional instrument but its remarkably low
price makes it- particularly valuable to the-home con-
structor. It must be used under the correct
conditions to obtain optimum results, Cabinets
have been specially Mesigned for use with
thix speaker. Home constructors are in-
vited to write for details,

Metal Cone Loudspeaker - S

"THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, wW.C.2

Ay aMmaricanradiohistory. com.. e s e b e

»
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1t HOME CONSTRUCTORS!!

oae cmz awm/é the
y o a/ze feco?c/eé F3 mézfya

11LIT ONLY-NEEDS CONNECTING L ARN

. This 2-speed Twin Track Recorder although supplied at a Genuinely Low Price, proudcs

- absoluté Fidelity Recordings. and in addition’ to being completely dependable hés a per-

®  formance at least squal to Recordess marKeted at a far higher price. 'The actual gssembly
5. ofthe Recarder is simple,-and only involves a’few connections. The Truvox Tape Deck
and the'Quality Amplifier are supplied tested and ready for use, gnd all that is required to

g {: © complete the Recorder is toiconnect’ the two-tdgether la connection chart is supplied for
) 5 this purpose) and secure them by the screws provided into the Attache Case. 'Ighe items
- f . illustrated and deseribéd below form the complete equipment. .
H R R
) 5o {'SEND S.A.E. FOR DESCRIPTIVE LEAFLET { , MODEL TRF QUALITY AMPL'F'ER
| i { INCLUDING PRICE DEJAILS & H.P: TERMS } zyg;;gm;ﬂ::,gz*egeig
: i N s rs 10 s000200070505 020555500 00%8000000 0412040550000 121000225, ThERL BHE requirements of
N K _TRUVOX TAPE DECK ’gnthluSlafbscfgrRﬁgeé!éyTrEp\roducm% ang \r:) par;,
3 icular to o
3 - » MODEL k. 1LI/TRTu | SEUY0R° Saek. 1t te suppiiad - oe T
2 This® is Truvox’'s new | complete with, a matched
2 ~small '’ design being | Elliptical 3 ohm P.M. Speaker,
only 14in. x 13in. The ' it incorporates an efﬂcmnc Tone L]
whole instrument is buitt Control arrangement and has a d
] to close engineering ‘ Magic Eve Level Indicator
1 linits resulting in the (Operative on Record). It can
7 " mlnlmum of wow ' and ‘ also be used as a general purpose
* flutter "' values. Amplifier for high quality repro-
J 5 will play  the NEW duction of gramophone records
y PRE-RECORDED TAPES and takes all standard ' direct from a Gram’ Unit. -
{ tapes up to 1,2001t. MODEL- MIC33/1 , - e L AN
£COTSBOY MAGNETIC RECORDING TAPE\ ACOS CRYSTAL® MICROPHONE ~ {litcan be supplied- complete
3 Supphed complete with a 1.200ft. reel of Scotsbov A DiSNIY sensitive Mike which accurately land ready for use for £43.3
ape. In addition, the Recorder will take all standard | Matches the input -arrangement Of the .y HIP.-Terms -available. 3
mﬂ(ss of tapes. Ampll er. N 101000 Rt s ss et g sd s s st N
PORTABLE ATTACHE CASE C SMi DAD i L ‘s
This, as may be judged from the illustration above, is a neat, ’ g o TD
compact and attractiveiv finished case, being covered with maroon
rexine and having an ivory coloured s;)ealt(dtl-r e%ck‘lxtz heg’? Itﬁont.amg 109 & 1]5’ FLEET STREET, E.C.4
gosnpc:raeleidﬁ%kle_giltgfagggnmodat,e the Microphone, Mains Lead an o Tel.: CENTRAL 5812-3-4. )
ne \ - .
THE. “WEYRAD” SIGNAL GENERATOR
ES
. N INSTRUMENT OF HIGH
® Coverage 100 Kc/s-70 Mc/s (on fundamentals).
@ Accuracy better than +29%, on all ranges.
@ Large, clearly calibrated scale.
¢ @ Modulated or C.W. output.
; @ 500 ¢/s A.F. source.
§ ® S.G.M.I—A.C. mains operation. Double wound,
| varnish-impregnated transformer, tapped 210,225 250
} volts.
| @5.G.B.I—All dry battery operated.
i
; @ All components are by well-known manufacturers
§ ensuring maximum reliability.
; @ Both types in quantity production.
@ lliustrated leaflet available, price 2d.
WEYMOUTH RADIO MANUFACTURING CO., LTD.
i CRESCENT STREET, WEYMOUTH, DORSET
)
s !
L K1 = o wWaww americanradinhistary com L.
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Build this
HIGH
QUALITY

LOW COST
AMPLIFIER

% Circuit designed by
Mullard research engineers.

% Specified components

Here’s an entirely new amplifier
available from most

circuit which brings high quality
radip dealers. sound reproduction within
: the reach of thousands more
enthusiasts, It has been
designed by Mullard rescarch engineers with special
regard for easy construction and low cost,
Full details of the cireuit are included in the 2s. 6d. |
book which is obtainable from radio dealers or direct
from Mullard Ltd. Valve Sales Department—2s. 10d.
post free. Get your copy now.

EASY TO BUILD |
AT LOW €OST

LOW OUTPUT
RESISTANCE J

LOW HUM
AND NOISE
U S e

GOOD TRANSIENT | §
RESPONSE ’

NEGLIGIBLE | DESIGNED ROUND UNIFORM
DISTORTION AT FIVE MULLARD MASTER VALVES FREQUENCY
ALL oUTPUT EF86 ECCE3 2 x EL84 RESPONSE IN
LEVELS G230 or EZ80 AUDIBLE RANGE

CMugard >

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, w.C.12

MVM33Q

= _________________uwany ameoericanradiohistarns.com. ! -
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F.M. TUNER _ _ CABINETS

A completely sel’-contained unit transforms an old A.M.
set into a modern F.M. receiver. Circuit contains six valves ;
grounded grid R.F. stage followed by additive mixer using a
FCCB85 Twin Triode valve combine these two functions in a
completely sealed permeability tuned unit. Two I.F.
stages give maximum gain followed by EBGI double diode
as ratio detector. Frequency coverage of 85 to 10l megza-
cycles allows adequate overlap at each. end of the band and
covers all existing and proposed V.H.F. transmissions in

The magnificent Bureau type
Cabinet illustrated is in
specially selected walnut
veneered exterior with light
sycamore interior with macch-
ing Rexine lining. Two full-
sized compartments. Overall
measurements : 34in. x 17in.

x 33in. Phriig:.: £] 7_0.0.

the U.K.
Cat. No. FMT/A. Cat.No. FMT/B. q . .
Complete Unit in Cabinet Chassis only excluding Srteh:\:airltg,:‘e :tualr'i?es‘:::"".e“
with Magic-eye tuning. Magic-eye. £13.15.0 from IOaGng P ging

17 Gns. 113in. long x 5%in. overall Packin and.Carriaﬂe 257,
13in. long x 6jin. overali depth x 4in. high (approx.). g s - o

depth x74in. high (approx.). AM/FM CHASSIS

Packi d Carri 12/6. &
acking ond Carriage 12/ aé\me-vsalve AM/FM)chassis with 4 wavebands (Long,
» edium, Short and F.M.) push-pull outputstage andmagic-eye
A.M. CHASSIS (Specially Recommended) | for precision cuning. Speciaily designec, with permesbiliy-
. . tuned F.M. circuit and a very high degree of I.F. amplification
F'Vé'""’g 5;0%9;"“4 Two g“’eb‘"‘i (Medium E"d L°?g? for fringe-area reception, it offers the finest quality regardless
A.C./D.C. - 5|° volts. "“tp‘“ Dw“tls‘ b ontrols : | ofprice. Automatic volume-control and a special wide-range
tuning, on/off volume, wavechange. eveloped to meel | (e control. Push-pull output stage and compensated
the demand for an inexpensive instrument with no sacrifice | Lot ork for electrostatic treble speaker, with an output
in the q”""?’al",f its reprod;mohn ‘"g,°”‘g’,”:“ 8 NS. | of 5 watts and the widest possible audible frequency range.
12in. long XP iin. °"ez‘”c ept XIZ '6"‘ g Special large 10in. high flux-density F.M. Speaker with
(approx.). Packing and Carriage 12/6. hyperbolic cone plus matched high-tone electrostatic
- Speaker. Co-axial socket for dipole aerial. A.C. 50 cycles
only. Provision for external speaker.
Packing and Carriage 15/-. 25 Gns-
| All rhassis are fitted with gram pick-up sockets.

ALL FULLY GUARANTEED
"GENEROUS HIRE PURCHASE TERMS

All correspondence and remittances to 36, Southampton Street, Strand, London, W.C.2.
Personal! Callers only at 90, Judd Street, London. W.C.I. Telephone ‘enquiries TERminus 9876.

Great Britain’s Valve Mail-Order House
024 6/-|6AB7 9/6'6Q7 12/61125C7 8/- DEMOBBED 2/6

01A  3/-|6AB3 12/6 6R7  7/9|128F5 6/ VALVES
1Ba  gj-|6AC5 9/- 6SA7 8/6,125H7 8/6 MANUAL

1c3  9.|SACT 8/B{6SGT 976 125J7 8/ gg;ini;%g{gﬂkngﬁeg!ipgl‘igsg PIFCO BEBU
°. 6ACS5 9/-|6SH7 8 -|128K7 12/- & oiCanig eyl COMEandiyr i
1D35 9/6 ross Reference ot Commeér

6AGT 15/-16SJ7 8/6(125Q7 10/- cial Types with an Appendix|Radio - meter
1G4 B/6/551,5 9/-|6SK7 8/6[12SRT 8/-

of B.V.A, Equivalents and ?vgrg'lghcm'reslt:
1HS 3’,' 6AKS 10/-|6SN7 ‘11/-|12Y4 9/6 Comprehensive Price List.
114 5-lgAK6 9/66S57 8/-|14BS 10/

We have still some Valves left | Radio. Com-

. at very old Budget Rates|Pplete with Test
JLN5 8/6|gak7 15-|6TH3 9/617  9/6
1LA4 8/-lggs gi.l6UT 9-18 10/

(334°,) which are actually sold | Prods. Still
at the old price. (1951 rate.}{ 29/6 pogt 176,
ILD5 8/8lgn7 13-16Vé 9619 10/
P58/ lgps  10/6/6%4 10-|24  17/6

New Price 32 8
Ready for MIDLANDS| =
IR 9/6|gpag 11 6/6X5  8/6 25AC5 6/6 g e S =

) = Q- MAX_Chassis
IRS  9-|gppg g'g|6ZY5 8/6|2524 9" =

= = . utters with Keys
Lo = - M Thel easiest and
154 10.-|gBH6 11 -|6Y6 10/-|25Z5 10/- =" '3“"

B quickest way "of

1S5 9-(6BJ6 11/-|7AT  9/6|30 8/6 L | jcutting holes in
T4 8i-\pws 10/6(7B7  11/6|3L 2/- L [down W [ <hoct Mol She
1T5 108604 7/6|7B8  10%-|32 2/-|62BT 108} 805 27/~ oy || and | three parts: A die.
U5 10/-lgce  g/-|7C5  10/-(34 9/-171A o~ 807 9 e };’__/ | six Eliida punch and an
v 7i-lecs  11/-|7CT 9-135 9/16\72  10/6 83% llg’- 1 | e m'ly Al!eén serew. ’Il‘)ht_a operaitlﬁnyis
" ’ - e p ,|guite simple. Price incl. key :
2A3  10-lgn) g)e|7HT 10/-|351L6 9/8|13  10/8|856A 96 = © | o4 \fin. 13  1in., 12 4: fin.. 13°;
2A8  2/-gpg  8/-17Q7 11/-135Z4 10'8|75 g/- 884 21 - e ll(e) = in., 1}in. and 1} in.. 18 - €ach!
2AT  Ti-lgms  11/-|TRT  11/-{3525 12/6|77 9/- ggé g’,g 2 o . =T 11in. and 11in., 18 - each: 13in.,
2X2  6/Bgrg  g9/-l757  12/8(37 9/-178 9/-| 936 Y j
- 2.- lin. square, 24 3. Post 1'-.
3A4  9/-1gF32  6/-|7VT  96|09/44 10-ig) 10/-' 957 12/8 COMMERCIAL Q" TUBE CRT 516 Magnetic 4
gg; i oo R 8%6)s1 g8l 128% Jo! T.V. CONVERTER v. heater, 4 to 5 kV. E.H.T.
-lgc8  9/6/BAL 106 41MPT10‘6‘84'624 9/6!1626 9'6 |Our converter which fixes to
354 106 |gyg  5,-8D2 10/6 |117N7 17/-| 1901 10 - |the side or back of your T.V.
Ve 10 - g5 #6902 6/6 42 106 11776 i Zég% s'g Wiléhgivled %ou tﬁbeknerw st,a_tiion
! ! 43 { e 7 or the o v a flick of a switch,
oT¢ 12101657 g/-l10D1 5 8’8\304}1 15r'l 5005 %6 |You do MOthing to your exist:

23; 11(;'6 6J8 11/6'11D5 11/7 45 101’3‘8011\ w6 ing set : just plug in mains
5Y3 11 - gg? 19 6 124 2/-\48 8/6|| Also full range of||for any T.V. Pricc £7.10.0. or
P, 76 12AT710/6)50  10/-||BVA Standard types] |0 down & 6 montbly of 2/
524 11-|OKTM 9% 119AXT 91815016 10/-|[of valves, many ac{| NEW Electric Soldering Tron,
on3 11 |SK8 1118966 6/6|50v6 4/ . Y with NEON indicator in the
N C|BLS W8I s sls7 pre-budget  prices. || Handle, NEW, 24 Watts 200/ RERVICEISHEETSE
6AG  9-16L6 916 o 261101 e order C.O.D. 220 v. 230,250 v. 4 0z5. 93in. J00E. | gy one von reanirk enclosed
6A7 13/-|6N7  8)-|125A710/6/58 10 0D, [ e 13 montns guarantee; | THe ‘one” Yo require enclose

19/3 Post 1/ if available in a dozen assorted
Continred here w. British Types next month !!! Post 8d. / a5~ . *

and aerial leadsT  Suitatle

-3

Complete of our-best chotce, 10/6.
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88 * LB 11/~ TV 10/~ CONTROLS WITH DOURLE-POLE T.8.L. Electrostatic Speakers reproduce
2.9 | EBVs0 11/8 PYSL  11/84 | SWITCH, 23 K ohins. it K ohms, those Inissing frequencies leyoml
3:9  BCeul 8/8 | Pyx2 10/84 | 4 meg shius, § meg ohm-, L eg ohms, | 8-10 Kc/s and reprodice frequencies uy
58 | ECUsy 12/8 | Qp2L 78 | 2 meg ohme. All 4/9 ex. to 20 Ke/s. By adding oue or more of
58 | MOHES 13/8 d | CONTROLY WITH SINCGLE-POLE | these units to existing domestic ton-
6 - 586 T2 10/6 SWITCH. 1) K ohms, 1000 K uhms, speaker s\\"stwus the remarkable q:iuln_‘
o 6 - | L=y 10/8 1 meg ohie, lmegohms 1 meg vhins, of the H.F. transmission and tho
g 8 2 - A / 2 _meg chme. All 3/ ea. ’ superb  brilliance of modern L.1".
49 13/ = recordings can be faithiully reproduced.
lé g 38 U403 10/ - TECLOEIERSOE}% BAND I CONVERTER Fuli instructions for incorporating these
T 12 6 Udnd 9,/ - . , | speakers into existing installalicns are
13'2 128 ey g Mk 2 CASGODE WITH CIRCTUIT | jnciyded with evers epeaker.
69 126 UBC4 11, Oy DRACTICAL  WIRING  DEA- |y, 40 mene W Condensers.
8- 178 UCHe2 11 - (dR\V[ Descriptive lcaflet available, 002 mid. 350 mfd
: 819 Uk 1178] | 3d. en 150, 001 mid. all 6d. ca.
;/g 89 it e | TELETROX  FERRITE = AERIALS | poue Frne A%03 Condenser.
8- | gk T 9. Uy 106] | bomg and Med, Wave, 12,8, Med. U5 mfd. 250 v. ... Bd.ca.
47- 59 96 g 3r—| | Wave, 8,8 ca. TEC Metahnite Type PS5 .
7' | BKT 6/9 10 - 3 6'8 * *x % *x Kk * % .02 mfd. 350 v. . e,
96 GKH(‘l” 89 0._— M 2/~ PUBLICATIONS, ETC, l)r’ylex by K de Hand L1m1 .
- hl\l‘( i 9/8 VR 5 IR Type HLI300, Listed at
N ) y VR Ne. —Bernard’s” Rudio plus tax. Our Price 15’ ea
4 4 . Manual ** At A Glance Equiv- b
VR " (Price includes Bulh— Bat
AU B s (a2 i B tery, Type L1, extra)
i 0:- | VR P i, Westector Type WXA, Wire .
o VR _'\“‘m ! ends 29 ca
98 VR Cmen Assorted Registors (d“ Brani
76 VROISY L e o a LA e New) .. per lov 20«
5 al 1, g 5/- ex.
ie Nu. 131 -F.M, Tuner Constrac- REIR cEnAngons + 100,
glg tion, hy W.J. May. *Fasy N ?;‘ 12 pF, 39 ph-
to Buill, Point to Point b o0
8- n " High P e N7 m\a 180 pF.
88 11,::;,‘,\,‘;“@‘“?35 P]f:e« Rt Pencll Rectitiers, Ty pe JI0 ..
'8 Conpouents for thi Amplion  Volumne Controls,
10.8 ilable ex Stock . 2 6 ea. 2 meygr. RPN, e BiBen.
}g g \‘, Uisx— -How to Make Aennl? E\(te:::g;: Speaker  Volwne .
for TV (Band 1 and 3) and . . /3 G,
res V.H.F. (Band 2).  Data for OI;elnel\olln; ln-;gth; <{ e
: . all Channels. Ten diflerent e componenty, NNy
10- 1 MHt 5/6 o i fect. dize Jin. x 21ir 9d,
5 1 for local i fringe k Ziin. . ea.
9 z]_\ | 9% 5/- ali':','l.m or focal and fring 2.8 ea. | Vibrator Clips (@tdn(.hlrd) 5d. en.
88 | Nios 12/~ o b Double Fuse Holders, Panel
) 9 v 89 N 1: All Dry Bnttery Port i ! - "
B o ' VIR 9/ able Construction. *dimple Mouuting, for two I }in. fuses  2/8 e,
8 - 10 B aud cheap to build, *Point PUSH BACK WIRE
{ VU 38
8 - T VA 3‘,_ Lo point wiring. *Dual Fenite o0 Colours available White,
98 . d - aerial for high sensitivity .. /8 ea. Yellow, Brown, Rlack, l'mh,
8.8 9 - o No. 1m—A Comprehensive 7 and 14 stranded .. o 2d.yd.
- wr 69 Valve Guide, Book No. 1 5/~ ea. | NINE-INCH TUBE MASKS
Z g AU PN No. 1‘116—Ad Comp{ehgnme White (Soiled Condition) .., 4/9ea,
68 Valve Guide, Book No, 2 INDICATOR LAMPS
10,- AT 88 (haracteristics and  Base single hole fixing (Red only 8- en.
g - ! Cunnections) o B/-en. Spring fixing type . 0d., ea,
+3 M 10,- No.  103—Radiofolder A", ° “*Aerovox” Condenscr Llln~ 1d, ea
78 EAF42 1278 Az3t 10/ The Master Colour Code Paper Block, 1t mfd., 156 4/ cu,
88 EBIL 8- SRy 9@) | lwlex for Radio and Tele- JUNCTION BOXES '
‘ \:::A&u Rndxo!older HE®, An L8 ea | irvpe 5X /2984, 20 way v 1/8ea,
THE JACESON S8.L. 1& DRIVE CHASSIS inexpensive Tape Recorder  2/8 ea. EECORDI"G TAPE 1 200 H.
A generd purpose elide rule Drive | \igniniam Codrilled with Reinforced * % % % Kk o+ | Puretone” e 17/8 ea.
for FALVHF, Unite, ghort-wave | Coper,  Aviilable in the folluwing * *x NEEDLE CUPS
converfers, ete.  Printed i three | oo T. s L. COMPONENTS FOR BERNARD’S | Ior Gram Needles (Bakelite)  1d. eq.
culonrs e alumininm, with a 0-Lwo 75 471 . 4/8 ea. M. TUNER Alladin Coil Formers §in., comn-
teate aml provision is made for | i - . 83ea |V, H F. Un!t Gorler type plete with Tron Dust Cores.. 8d, ea.
iwlividual calibrations.  PraveV.of ” . 713 ea. UTy4 . 45'- -+ 14,8 P.T. | Alladin Coi! Formers Jin. ,com-
mointer 43in. Secale plate 7ia. x 4}in. - 5/9 cit. | Interes ug LF. Trangformer. piete with Tron Dust Cores 8d. ea.
Scaleapertinre 5lin, x 14in, Price 11 6, O 89 ea ‘orler type UF376 (11748) 7= ea. | Ceramic Coil Formers, 3in. dia.
MAINE TRANSFORMERS 3.WAY - 8.8 ea. | Ratio Disoriminator Traps- lin. long 4 Ribs oo 4d, ca.
MOUNTI G TYPE - 8'~ ea former. Gorlerufiypel RIPB7T 10/8 ea. | Paxolin Coil Formers {in. dia..
” 12, - ea. | T.8.L. Eigh Stab; ty Remtors. 2%in. long. Theve hme been
- 8/6 ea Type R, } w, 109, ... Gg. ea. refmowed froin R.ALF. Beam
B £ - 14/- ea 1 w. 109, 94, ea Appma.ch Equipment and
275-0-275 v
5.3 v damp,, -4y, AN ure fontr-vided —idenl for radio | Drilled Chassis .. 10,8 ea. are in sote cases complete
Lamp, Doth tapped at 1 v. 17,8 ea. ,““‘:.\,. :jmpm‘,"\’ [,.,".u picles, ete, | T.8.L. F.M, Dial. Hpec ld”\' e with Trimmers 3d. ea.
MT2 sume?‘ for use with LT3 s (r:\nul Iplgdes, Plastic Cse, q
220-24 V.H.W unit e 378 ca. Vire Ends .. 1= ta.
350-0- Control Knobs, Pekalit type Bulgin 7 Pin Plug and Bocket 16 en.
MM A B v 4 amp i m‘“‘ BULBS, ETC, 4000, Brown with gilded Bulgin Chioke 10 M/A. 15 11,
ot Both tapped at L v. 17,8 ca. - 13 pon, Ball centro plate ... . 1'8ea | total resistance 5,700 ohnis
FRy 0_d; ca. T S.l'a ELEOTBOST A’I‘IC LOUD- with Tap at 1,800 ohms 1'8 ca.
Prinmey : 20-220-240 v type 1L, 1d. e PEAKERS I.F. TRANSFORMERS
Necoin an v "’""1’5 nr}]plg,av‘l r e e, |_“|' b & ’I‘ype LSH100. Size 5. s din. x in. | Radioeralt L.F.e. 463 Ke o
Paps at v v 6y, ‘l 2 w“; i \”L" 1= ea. | CaDacity 1,100 pF. D.C. valts Gu mav, | with compression frimmer.
Syt Gy, Te v ,‘2(’\ 5 4d, ea. | Audio volis 60 max. effective. et solid eonstruction, o real
EZEW = oo 17,8 e g 4d. ea. | voltage €40 v. 50 ¢/cx. Pirice 21/ (not quality fob. Size : 3)in. \
+* * * * *x K *x : o Evund 34, ea. | subiect tg P.T.). . . 1.7/16in. e e 12 y-r.
'ECIAL PURCHA! ashliz 0 Type LSH 75. Hize . x in. | Asabove, 100 Kefs Lo 120a
¢SP o \|;]‘§|:"*],8%D§1-1“\h1,rs alf (:mhh””ht lopi ad. en. j Lapacity 800 pF. 1 i ax. g Philips Round Type. 970 Ke'~  8/- pr.
No. BC1Y33. o, B Moving | s v, Clear Spet Bulb, 11 Audio Yolts 60 max. effcclive, Test | Wearite Type 50iA aud ju,
il e <peaker Ume, a4 chms. | e L 84, ea. | voltage 443 . “‘.‘ v Lrice 12,8 | 465 Kers | 10/
Witk Volnue Control. Price 80 - euch. Tabnlar 3d. ea. | (nObsubject to BT Surplus Type. 465 Kc/s ... "8/9 pr.
* K * ok ok Kk g 3d. ea, | WHEN ORDERlNG PLEASE QUOTE *‘ DEPT. P.W.”

I Av—]E o fi— | TERMS : Cash with order or |
C.0.D. Postage and Packing
charges e):tra, Ioas f:‘I’Io;v;

5/6 VINCES CHAMBERS 207 aad 11 a0 nad 9% T2

add 2/- unless otherwise stated.
Minimum C.O.D. fee and
postage 2/3.

MAIL ORDER ONLY

AN

VICTORIA SQUARE

LEEDS I.

waww americanradiohistarvy com
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Teletron Mk. 2 con-
verter uses a high gain
Cascode connected twin
triode in a fully neutralized
circuit, which is provided
with a high frequency com-
pensating  Inductor, and
coupled via a special net-
work to a triode-pentode
mixer, whose output can be
adjusted to any channel in
Band I.

Circuit Diagram 3d.

The

TELETRON MK 2. BAND

Iil CONVERTER COILSET

SIMPLE
CONSTRUCTION
COMPLETE WIRING
DIAGRAM
HIGH GAIN_LOW
'NOISE

Thousands of Mk. 2 Con-
verters are now providing
the LT.A. channel 9 pro-
gramme at ranges of up-
wards to 60 miles from the
Croydon Transmitter,

COMPLETE PRECISION
COILSET — 17/6

For Channels 7, 8 and 9

Available from leading component stockists

Trade enquiries to so'e distributor : §. MOZER, 85 Kendal Ave., London, N.18

EDM. 7707

THE TELETRON CO., LTD., 266 Nightingale Rd., London, N.9. How. 2527

R.S.C. MAINS TRANSFORMERS (a..

Interleaved and imnrotznatod Prim-
aries 200-230-

0 v «
TOP SHHROUDED ‘DROP

s Ne rm-nﬂl

Ll
350—0—850v.150mA.6 v.4a,5v.3a ..

FULLY 'SHROUDED UPRIGHT
250-0-250 v. 60 mA, 6.3 v, 2 a, 5v.2a
Midget tvpe 2}-3-3in .17 8
350-0-350 . 70 mA, 6.3V. 2a 5v.2a,..19/9
250-0-250 v. 100 mA, 6.3 v.4 v. 4 a
T.0-4-5v.3a . . 28/9
50-0-250 v. 100 mA, 6.3 v.6a,5v. 3a
for R1355 conversion 31.-

. 26
350-0-350V 100 mA. 6.3v.4a.5v.34.23/9
350-0-350 v. 100 mA, 6.3 v. 4 v. 4 a,

C.T.0-4-5v.3a.. .o27'9
350-0-350 v. 150 mA. 6.5 v. 4 a, .r )'v. 3a.33,9
425-0-425 v. C.T

63v.4a CT. sun.able

Willfamson Ampllﬁex‘.

450-0-450 v. 250 mA 6.3v. Ga 6. Jv 63,

5v.3a. . 89/9
Ibll T. TR, \\SF()R MERS
2,500 v. 5 mA, 2-0-2 v. 1.1 a, 2-0-2 v.

1.1 a for VCR7. VCR517, ete. ...36'6

ELIMINATOR ll{A\\l-()l{\lhl{s
Primaries 200-350v.50¢,s, 120 v. 40 mA 7
130v.50mA.6v.3a .14/

SMALL POTTED MAINS TRAN

Removed from New Ex-Govt. units,
Primary 0-200-230-250 v. Secs. 250 0-
250v60mA 63v2a 5.v. Za ]]/9
Size 3! x 4 x 3in. ..

Pl )
ARA ED.
FILAMENTY TRANSFORMERS

All with 200-250 v. 50 ¢ s primaries 6.3 v.
1.52.59:6.3v.2a.76:0-463v.2a.79
12v.1a, % 11: 6.3 v. 5a,.811; 6.3v.6a,
17,6 12v. Sa'or24v.1.5a, 17.6. :

CHARGER TRANSFORMERS
. 50 ¢ s Primaries :
9-16 v. 3 a, 18/9 ;
N 0~3.5-9-17 5v. 4 a,
0-9-15v.6a,22/9:

0-3
189: 09-15\' 52.19 9

SMOOTIHING (’ll()l\hs

0 mA 5 H100 ohms ... .11/9
150 mA 7-10-250 ohms ... 119
100 mA 10 H 200 ohms .., cn . 8/9
80 mA 10 H 350 ohms . 5/8
60 mA 10 H 400 ohms 411

QUTPUT TR. \\\I'()I{\II“I{Q
Midget Battery Pentode 66 :
384, etc.
Small Pentode 50000 to 39 ..
Standard Pentode, 5.0000 to 32
Standard Pentode, 7 8.000 2to 3Q
Standard Pentode. 10,000 Qto '5 Q.
Multi-ratio 40 mA. 30 : 1.
60 : 1.90 : 1, Class B Push- Pull
Push-Pull 10-12 watts 6V6 ta 30 or
150. Sectionally wound
Push-Pull 10-12 watts to match GVG
to 3-5-8 or 150 -18'9
Push-Pull 15-18 watts 616, KT66 ..229
Push-Pull * 20 atts. sectionally
wound 616, K’I‘Gﬁ etc., to3o0r150 479
Williamson type exact; t,o spec. .. 85/-

SILVER MICA CONDENSERS. 5, 10,
15. 20. 25. 30, 35, 40, 50; 100, 120, 150, 200,
230, 300. 400. 500. 1.000 (.001 mfd.). 2.000 pfd.
.00 d. each ; 3 9 doz. One type.

1 for

©OW OB

&

TOR AND TRICKLE

{ KIT. Input 200-250 v. A.C
Output 120 v. 40 mA. Fully smoothed and
rectified supply to charge 2 v. accumulator
Price with louvred metal case and circuit,
29/8. Or ready for use, 8 9 extra.

RADIO SUPPLY CO.

32, THE CALLS, LEEDS, 2.

(Leeds) LTD.

(For Terms see full page advert.)

MANUFACTURERS’ SURPLUS
MAINS TRANSFORMERS, Primaries
200-250 v. 50 ¢ s. Fully shrouded upright
mounting 425-C-425 v. 150 mA, 6.3 v. 3 a
5v.3a, 20/11. Clamped type 250- -zao v.
70 mA, 6.3 v.2.5a,9/9 post 2 -

EX-GOV r.'luANsl-s.zao 250\.50( s,
24v.1a,7/9 ;. 8.8v.4a.9'9; 460v. 200 mA.
€3 v.5 a, 25/9 : 325-0-325 v. loom‘\ 6.3 v.
4%6a.5v. 230, 26,9 .

EX-GOVT, SMOO l'lll'\(x
250 mA, 10 H50 ohms ... oo

CHOKEN
.14 9

150 mA, 10 H 106 ohms ... .119
150 mA. 6-10 H 150 ohms Tro: 69
100 mA, 10 H 150 ohms Tropicalxsed 3 11
L.T. typelamp. 20hms .. oo 29

STAL BLOCK (I"\I‘l R)
RS

4 mfd. 1.500 v.. 49 ;
5 8 mid. 500 v., 5,9 H

. 8,000
3,000 v. Biocks, 4
Blocks, 3/9 . .5 ml‘d 3.500 v.
1.5 mid. 4.000 v. Blocks, 5/9.

CONTROL PANEL with six position,
3 wafer Yaxley switch, pointer Kknob,
2 S.P.S.T. switches. various plugs and
sockets. Only 1'8.

cans, 33 ;

EX-GOVT. UNFE RDF1, Brand new,
cartoned. Complete with 14 valves,
E.H.T. rectifier, Mains Trans., Choke,
ctc.. ete. Only 30/-, carr. 8/6. .
EX-GOVFE. VALVES (NEW)
1T4 - 719 [ 6V6GT  6/9 | 6ATS 79
1R5 719 | 6X5GT  7/9 | EL32 3/9
185 719 | 807 719 | ER36 49
5Y3G 11 | 12A8 79 | EB91 89
574G 9/9 | 15D2 4/9 | EFf1 79
6K7G 5/11 2574G  9/9 | KTe6 119
6K8G 3574GT 10/6 | KT44 8.9
6SNTGT 8/9 6LAG 11/9 ' SP41 111
HF6G 719 | MB4 4/9 | SP61 29
EF&) 5/9 | EBC33 6/9 | PX25 14/19
UNITS \[) NEW,

RF26
(‘Alu‘oNPn. Only 29/6 Carr. 2/6.

waann amoricanradiahictary cong-
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TRANSFORMER SNIP
1/6
Post 2)-
Fully
~hrr)udud

THE TWIN 20
This is a comrplete fluoresrent

lighting fitting. It has butlt-in
hallast and starters stove
enamelled white and ready to
work. It is an ideal unit for the
kitchen, over the work-bench.
and in similar location. It nses
two 20-watt lamps. Price, com-
plete less tubes, 29:8, or with
two tubes, 39/, Past and in-
surance 5~ Extra 20-watt tubes,
7/8 euch.

MAINS-MINI

Uses high-efficiency coila—covers
long and medium wavebunds
and fits into the neat white or
brown bakelite cabinet—limited
auantizy only. All the parts,
including cabinet, vahe in faci,
evervthing, £4'10°0, plus 3 6 post.
Constructional data free with the
barts, or available separately 1 G,

R1155 YOURS FOR £3
and 12 monthly payments of 11/6

The R1155 is considered to be one
of the finest communication
receivers available _to-day. Its
frequency range is 75 kc s to 18
M s, It iscomplete with 10 valves
and is fitted in a black metal ¢
Made for the R.A.F. 0 obvio -
a robust receiver which will give
vears of service, Completeiv
overheuled and guarantecd in
perfect working order. Price

9'8. or H.P, terms it revuired.
Caniage and Transit Case 15 -
extra. Mains Power Pack,
with huilt-in speaker. £5 10 -. or
in polizhed cabinet, £6,15, -.

12" TELE-CABINET

Veneered and polished—perfect.
New and unused. 15,-, plusy ¢

1956 T.R.F.

32/6 =iy

Tor the benefit o
those who dlready
have a loud-
~peaker anld odds
.'md ends, the, 1956
T.R.T." is available
in hasic form. This
contains all th
essential ltems
i.e.. prepared metal chassis, 3 valves, mains trans-
rmmer gang condenser. coil, volume control, valve
holders, smoothing condenser, bias condenscr, 6
paper and metal condensers, 7 resistors and data.
The total list value of all the items IS 52/6, but as &
Special Offer to publicise the set, we offer all for
32,6, rlus 2/6 post and insurance.
Remember, if pleased with results yvou can add the
extra parts to inake the ""de luxe’” set as illustrated.

-THIS MONTH’S SNIP-

The ¢ ESTRONIC
Band 111 Converter

To-day's best value
in Band 1II con-
verters suitable for
your T.V, or money
rvefunded. Complete
ready to operate,
59 6 non mains or

‘= maing, post
and insurance 3.6.

CABINETS FOR ALL

We uhdouhtedly hold the
largest stock of cabinets
in the country. All are
made of the finest ply-
wood, veneered and pol-
ished and all radio and

motor boards are left un-
cut to suit your own
equipment. The top one
i3 The Burcau, walnut
finished and highly pol-
ished, size approximately
$0in. high, 32in, wide,
and 16in. deep. Price
14 guincas plus 15/- post,

INTERCOM--Home or Office

This is a two-station ‘“master* nnit comprisirg an
A.C. mains operated push pull amplifier with built-in |
P M. speaker which acts as microphone or loud-
apeaker, depending on whether switch is set to
“talk™ or “listen.”’ Needs onlv another P.M. to act
ax slave.”” Complete in polished cabinet ready to|

work.  Price only £4.19.6, plus 3,6 carriage and
insurance,
GRAMOPHONE AUTO-CHANGER

The latest model by
jvery  famous  manu-
facturers, 3-speed with
cTystal turn’oVer pick-
up, brand new and
perfect, in original
cartons. Price £7/15.0.
carriage, Ins., etc. 7.6.

NEW AMERICAN EQUIPMENT

INSERT MICROPITONI;

Ref. No. Mic 253-A, a really heauti-
fully made magnetic mike of little
?vel lin. in diameter. Price 8/6, post
ree.

LOW-IIIGIH ADAPTOR

Changes low resistance headphones
to high resistance. Ref. No. MC-
385-C, ctandard jack plug fitting.
Price 46 each

rust I’LLL OUTPUT TRANS-
FORMER

Potted Mldget type standard match-
ing. Ref. No. 866. Size lin. x 1in. 23in,
Price 8/6 post free.
PUSH PULL INPUT TRANS-
FORMER—

Potted Midget type Ref. No. 4358.
Size lin. x 1in. 1%¥in. Price 6/6. post
free.

SERVICE DATA
100 service sheets, covering British re-

ceivers which have been sold in big
quantities and which every service engin-

eer is ultimately bound to meet. The
following makers are included : Aero-
dyne, Alba, Bush,  Cossor, Ekco, Ever-

Ready, Ferguson, Ferranti, G.E.C..
H.M.V., Kolster Brandes, Lissen Mc-
Michael, = Marconi, Mullard, Murphy,

Philco, Philips, Pye, Ultra. Undoubtedlv

a miné of information invaluable to all
who earn their living from radio servicing,
Price £1 for the complete folder.

Our folder No. 2 consists of 100 data sheets
covering most of the popular Amerlca.n
T.R.F. and surerhet receivers “all dry,
etc.. which have been imported into tms
country. Names include Sparton, Em-
merson. Admiral, Crossley, R.C.A.,Victor.
etc. Each sheet gives circuit diagrams
and component values, alighment pro-
cedure, etc., etc. Price for the folder of
100 sheets 1s £1, post ﬁ'ee.

THE CLEVELAND ORGANTONE

5 valve superhet
covering Long,
and
Short Wayes.
Miniature valves
—low loss coils
-—-permeability
—tuned LF.S.—
full AV.C.
variable nega-
tive feedback—
gram posmon—-
4 wi output—particularly fine tone®
’Emce £11/10/0 Carriage and insurance.

Parts suitable for
making a multi-
meter to measure
volts, milliamps
and ohms. Kit
containing all the
esgential Items
including moving-

coil meter,
registors, range
selector, calibrat-

ed scale, etc., etc.. is only 15'-, plus 1'-
post and packing.

ELECTRONIC PRECISION

42-48, Windmill 1M, ! 152-3, Fleet street
Ruislip. Middx. ¥

.4.
i Phone : RUISLIP 5780. | Phone : FLEet 2833
Half day. Wednesday. . Half day, Saturday.

Halt

EQUIPMENT, LTD.

Post orders should be addressed to E.P.E. LTD., Dept. 5, 123 Terminus Road, Eastbourne.
Post enquiries to Easthourne with stamped envelope, pleasc,

| 29, Stroud Green Rd.,
Finsbury Park,
Phone; ARChway 1040

249, Kilburn High

Road. Kilhurn,
MAIda Vale 4921

day, Thursday.

”

iy P —
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Bring your equipment up-to-date with

&%@@*REPLACEMENT PICK-UP HEADS

If vou already own a fine radiogram er record-player you now
have the opportunity of rejuvenating it—of bringing it. cight up (o

date for a quite modest sum. The latest types of Acos Hi-g crystai
pick-ups are now availuble in a range of specially designed “plug-
in” models to suit most famous makes of record reproducing
equipment. These Acos * Hi-g' pick-ups, you will find. represent
a truly phenomenal advance in pick-up design—with regard ta
both reproduction and tracking charaeterics (so important with
many of the new microgroove recordings). Ask your Dealer!

HGP 37-1 Collare

A Hi-g pick-up head incorpor-
ating the HGP 37-1 turnover
cartridge with cantilever
sapphire styli. Designed for

both standard and micre-
groove records.
Ask for Data Sneet No. 4800

HGP 37-t Garrard

A Hi-g pick-up head incorpor-
ating the HGP 37-1 turnover
cartridge with cantilever
sapphire styli. Designed for
both standard and micro-
groove records.

HGP 63-1 Garrard
As HGP 37-1 but slightly
fonger.

If you have a You reed a
COLLARO
RC 532 HGP 37-{
AC 534 COLLARO
AC 3/534 OR
3RC 532 HGP 41-1
Studio Pick-up
3 RC 51
3 RC 531 -
AC 3/511 HGP 57-1
AC 3/531
3 RC 521
GARRARD
RC 75M HGP 37-1
RC 80M GARRARD
RC S0 OR
RC 111 HGP 35-1
TA Player
e HGP 631
RC 72A OR
RC 75A HGP 39-1
RC &0 OR
Model M Unit HCERis
EURN_E-JONES HGP 55-1
Pick-up
ACOS GP 20
Pick-up Arm
GARRARD C TYPE HGP 3941
Adap:or
GP |9 Heads
HGP 39-1
Hi-g pick-up heads incorporating

records.

for
records;
sapphire styli.

cantilever tapphire styli.
heads for standard and microgroove

Ask for Data Sheet No. 4400
HGP 35-1
Separate plug-in type Hi-g heads
standard and microgroove
fitted with cantilever
The crystal unit is
identical to that of the HGP 39-|
above.

HGP 45-1

Ask for Data Sheet No. 5000 for
both heads.

HGP 41-1

Separate Hi-g plug-in type
heads for standard and micro-
groove records incorporating
the crystal unit as used in the
HGP 39-1 above. Availablie in
cream or walnut.

Separate

HGP 57-1

As HGP 4l-labove but shorter,
In walnut only.

Ask for Data Sheet No. 5400 for
both heads.

HGP 55-1
Hi-g pick-up head incorpor-
ating cantilever sapphire styli.
Separate heads for standard

# As HGP 35-] but slightly longer.
Ask for Data Sheet No, 5600 for both

and mierogroove records.
Ask for Data Sheet No. 5300.

heads.
. Price 32/6 (plus 12/6 P.T.) for all types except
p ' HGP 39 Models which are 32/- (Plus 12/4 P.T.)

... always well ahead

ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad.

COSMOGCORD LTD » ENFIELD « MDX. « ENField 4022

wwwny americanradiohietoMscam - o 3
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V.H.F. Demonstration

HE servicing of V.H.F./F.M. receivers was
demonstrated on a small scale at last
year’s show, under the auspices of BREMA.

These demonstrations are now to be considerably
extended in accord with the growth of the BBC
V.H.F. service in the provinces. The demon-
strations will be much more detailed than those
at Earls Court and each will occupy a full day.
The first demonstration will be in the North-East
area, served by the BBC transmitter at Pontop
Pike, and it will appeal to service-engineers. Very
comprehensive lectures and actual demonstrations
of servicing will be given in Newcastle-on-Tyne
in mid-February, and admission will be by ticket
available from BREMA at 59, Russell Square,
London, W.C.l1, whose sub-committee arc
arranging the lectures and demonstrations.

POLICE MESSAGES ON TV

THERE arc reports in some of the national

newspapers that police messages have been
picked up on the sound channel of TV receivers
in the London area. Police radio signals operate
on a wavelength between 95 and 100 Mc/s, and
make use of frequency modulation, and it seems
somewhat surprising that such signals should be
received on A.M. receivers which are, of course,
tuned to a different frequency. It is well known
that a Band 1 superhet TV receiver could pick up
the signal if a harmonic of its oscillator was in
syntony with the police signal, and produced
an intermediate frequency approximating to that
of the receiver. No doubt there are other
explanations. We should be glad to hear from
any reader owning a TV receiver who has
received such police signals.

A TECHNICAL PUBLICATIONS ASSOCIATION

INSTRUCT[ON manuals, whether for radio,

TV, motor-cars, sewing machines or any
other piece of apparatus, are usually badly
written, badly presented, and omit information
which would enable the owners to carry out minor
repairs themselves. Few instruction manuals on
radio and TV receivers, for example, give circuit
diagrams and component values. They do not
give a list of possible faults and methods of
checking them. They are mostly confined to
installation and operation, the object being, of
course, to force the user into the hands of the

dealer. It is generaliv conceded that service
charges are too high, and in some cases the
dealer takes advantage of the trade monopoly
granted to him by the manufacturer to extract
extortionate charges.

There has recently been formed a technical
Publications Association, and the object of it is

-to establish recognised standards of competency

for technical writers and illustrators. It is
collaborating with the City and Guilds of London
Institute and other educational authorities with
a view to establishing national examinations and
certificates.

The preparing of instruction handbooks and
manuals is now a recognised profession and
industry, but all too often the job is given to thosc
without technical qualifications. The Association
proposes to arrange lectures and organise visits
to printers, process engravers and others engaged
in book preparation. Whilst the training of those
whose job it is to write instruction manuals is an
important task, we feel that the Association will
fail in its object, for if a man has not a natural
gift for writing or illustrating he will not gain it
by membership of an association. You cannot
train a man to be a writer or technical illustratpr.
Writing comes from knowledge, not from
training, and the grammatical construction of
sentences.and the orderly and logical arrangement
of the text of a manuscript should come from
general education, which it is not the object of
any association to provide.

The greatest obstacle. however, to the success
of the scheme is the attitude of the trade itself.
which is to keep service information out of the
hands of the general public and to place it in the
hands of retailers and scrvice engineers. The
trade itself instructs its agents and dealers in
servicing matters. Unless the Association can
persuade the trade that this is wrong, its efforts
will be abortive. OQur criticism here applies not
only to the radio trade but to all other trades.
and particularly the automobile, motor cycle
and cycle trades. The new association is non-
profit making, and membership is graded accord-
ing to experience and qualifications, the active
grades being Student, Associate, and - Fuli
Member. Nevertheless. the Association is a move
in the right direction. and in time should
provide a pool of writers upon which the
trade can draw.—F. J. C

__wawww americanradiohistorvy com s ool B S STl )
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Broadcast Receiving Licences
THE following statement shows
the approximate number of
Broadcast receiving licences in
force at the end of October, 1955,
in respect of wireless receiving
stations situated within the various
postal regions of Engiand, Wales,
Scotland and Nerthern lreland.
The numbers include licences issued
to blind persons without payment.

}?(’,':inn Number
London Posta! 1,425,508
Home Countizs 1,373,745
Midland 1,102,014
North Eastern... 1,448,590
North Western “1,107,140
South Western 898,147
Wales and Border Countizs ... 656,873
Total England and Wales 7,921,017
Scotland 0o 993.461
North Ircland ... 215,745
Grand Total 9,130,223

Crystal Controlled Radar for Jan
Smuts Airport < .
HE Jan Smuts Airport, the

largest civil airport in the

Union of South Africa, is to be

equipped with the latest Marcont

multi-purpose radar. The contract
jc valued in the region of £40,000.

Marconi's are to supply their
Type S.232 radar, together with
four display ‘consoles; ancillary
equipment and test gear. The
equipment is generally similar to
that manufactured for use at
London Airport.

The Type S.232, which was
announced early this year, is
claimed to be the only crystal
controlled radar of its type in the
world. Operating in the 500-610
Mc/s band, it is virtually unaffected
by rain and cloud, conditions which
can on occasions hamper operations
on the centimetric bands.

E.M.I. Suppliers, Ltd. — New’
Appointments

IT is announced by E.M.I. Sup-

pliers. Ltd., that Mr. Kenncth

Moore has now been appointed

manager of their Trade Division,

in succession to Mr. N. LeGassicke,
who has left the company 1o take
up an important appointment in

the U.S.A.

Mr. Moore, who was cducated
at the City of London School,
has been an exccutive in the
company for some iime past. From
1932 to 1941 he was connected

By " QUESTOR”

with the electric lamp industry.

Since 1945 he has devoted his
activities to the promotion of
sales in world markets in the

electrical and engineering fields,
having served as sales director
on the board of a large engineering
concern, and before taking up his
present appointment was the export
manager of Electronic Tubes, Lid.,
of High Wycombe—an associated
company of Electric and Musical
Industries, L.td.

Also newly appointed as assistant
manager is Mr. Mux H. Moss, who
has been a prominent personality
in the Trade Division for a number
of .years. Prior to that he was in
the export department of a radio
manufacturing company.

B.I.LR.E.
THE following meetings will
be held during January, 1956 :
London Section. Wednesday,
January 25th, 6.30 p.m., at the
London School of Hygiene and
Tropical Medicine, Keppel Street,
Gower Street, W.C.1. Symposium

on Electronic Methods of Pictorial
Reproduction - ** Facsimile Com-
munication,” by H. F. Woodman
and P. H. J. Taylor ; = Facsimile
Transmission of Weather Charts,”

by J. A. B. Davidson: " Tone
Reproduction  with  Electronic
Stencils,” by R.  Llant, Ph.D.;

** Electronic Engraving,” by G. S.
Allen.

North-eastern  Section.  Wed-
nesduy, January 11th, 6 p.n., at
the institution of Mining and
Mechanical  Engineers, Neville
Hall, Westgate Road, Newcastle-
upon-Tyne.  Some Interference
Problems Associated with the
Television Service,” by 1. C.
Be!cher (Graduate).

West Midlands Section. Wed-
nesdav, January V1th, 7.5 p.n.,
at Wolverhampton and Stafford-
shire Technical College, Wulfruna
Street, Wolverhampton. * Com-
puter Control of Machine Tools,”
by H. Ogden.

Scottish  Section  (Glasgow).
Thursday, January 12th, 7 p.m.,
at the Institution of Engineers and
Shipbuilders, 39, Elmbank
Crescent, Glasgow. * Peaceful
Uses of Atomic Energy,” by Dr.
K. G. McNeill. (Edinburgh.)

Friday, January 13th, 7 p.m., at

A bust of Guglichno Marconi being unveiled in the Hall of Fame
of the Engineering Societies Building in New York. On the right
are Marchese Giulo Marconi amd Mr. McGonigle, President of the »

Veteran

_ www americanradinhistory .com
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the Department of Natural Philo-
sophy, The University, Edinburgh.
Details to be circulated by local

secretary.
South Wales Section. Wednes-
day, January 25th, 6.30 p.m.,

at the University College of South
Wales and Monmouthshire, Car-
diff.  “ Magnetic Amplifiers,” by
O. I. Butler, Ph.D..

£1 Million Radar Contracts
ORDERS for airficld control

Radar Mk. VI cquipment,
manufactured by A. C. Cossor,
Ltd., now exceed £1 million. Five
are operational, including three
overseas fittings—the Zurich in-
stallation, and two military versions
for the Royal Netherlands Air
Force—and 12 are still in process
of manufacture for customers, in-
cluding the Ministry of Transport
and Civil Aviation and the Ministry
of Supply. A number of major
airports will be fitted, and already
the instailation at London Airport
with its 14ft. diameter dish-aerial
is a distinctive landmark to many
thousands who use this airport or
pass by jt.

The A.C. R. Mk. VI—an S-Band
(10 c¢m.) surveillance radar—pio-
neered M.T.I. operation and fixed
coil displays and is used for short-
and medium-range cover of an
airfield and its approaches. It can
be operated independently of any
other radar, or in conjunction with
Precision Approach Radar (PAR)
1o form a complete Ground
Control Approach (GCA) systen.

Radiotelegraph Circuit with
Cambodia
CABLE & WIRELESS, LTD.,
announce that a direct radio-

telegraph circuit for the exchange -

of international traffic with Cam-

bodia . has been opened between .

the Cambodia
station at

Hongkong and
Administration’s
Pnompenh.

Coventry’s Business Radio
AT the Leofric Hotel, Coventry,
on December 6th, the voice of
Harry Secombe, the celebrated
radio and television comedian, who
is appearing at the Coventry
Theatre in the ‘1955 Birthday
Show,” was "the first to be heard
over a newly inaugurated com-
munal business radio system which
the Cambridge firm of Pye Tele-
communications, Ltd., has set up
at Meriden, the traditional centre
of England, which is six miles
outside Coventry.
The business radio station, which

T

is an extension of the well-known
police, taxi and ambulance radio-
tefephone schemes, is designed to
cnable industrialists who want to
control their fleets of vehicles to do
so both economically and efficiently
over an area extending from
Leicester to Wolverhampton.

The first two firms to use the
new facilities are the Standard
Motor-Co. and the Rootes Group.
Plans are already well advanced
for a further half-dozen users to
share the new station, which is
capable of accommodating an
almost unlimited number of others.

A morning schedule is beinz
operated.
- Tariffs arc the same as for traflic
on the Aden-Mukalla circuit (which
opened in 1936) and at present are
2s. 7d. a word ordinary rate from

Great Britain and Is. a word
between Aden and Mukalla.
EM.I.  Link with USA. on
Automation

LATEST move in the automation

field is the newly-concluded
agreement  between the E.M.I.
Group and the influential Cin.
cinnati Miliing Machine Co. of

TFhe FElectronics Laboratory in the new North-west Kenr College of

Technology

U.K. Trade
Newfoundland
THE Board of Trade has ap-
pointed Mr. H. T. Renouf as
United Kingdom Trade Corres-
pondent in Newfoundland, to
replace Miss W. Caldwell, M.B.E.,
who has retired.
Mr. Renouf’s address is : New-
foundland Board of Trade, Water
Street, St. John’s, Newfoundland.

Middle

Correspondent in

New Wireless Circuit in
East
NEW wireless telegraph circuit
is now being operated beween
Aden and Meifaah, in the Eastern
Aden Protectorate. The Aden end
is operated by Cable & Wireless
(Mid-East), Ltd., and the Mcifaah
cend by signallers of the Hadrami
Bedouin Legion.

Our next issue, dated March,
1956, will be on sale on
Tuesday, February 7th

waany americanradiohistarvy. com L4 gL

at Duartford. )

U.S.A. This agreement provides
for the integration of the study and
development of electronic machinc-
tool control equipment on the part
of these two important specialist
firms. ’

The Cincinnati Co. has an
unrivalled world-wide reputation
for milling and copying machines,
while the activities of the E.M.I.
Group cover all aspects of elec-
tronics. including automation, gun-
tire control computers, radar and
navigation equipment and trainers.
telemetry transmitters and guided
missiles.

It was recently made known that
E.M.t. have installed in a Norwich
factory the first example of elce-
tronic  analoguc  machine-too!
control cver to leave the develop-
ment taboratory of its designers
and go 1o work on routine produc-
tion in 1he factory of an inde-
pendent user.
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ANY users of tape recorders are interested in
I\/ I recording a favourite radio programme ; there
are several ways in which this can be done.

(a) A specially designed tuner, T.R.F. or superhet,
can be constructed. This gives excellent results, of
course, but is necessarily expensive.

(b) The extension L.S. terminals of the domestic
receiver can be connected to the recorder input. This
is a very useful method, but uses some necedless
mains power, and requires a monopoly of the set
during recording.

(c) The microphone can be placed near the set
speaker. While suitable for ** emergency ” recordings
at very short notice, this method has many draw--
backs, not least being the fact that the microphone is
live, so that everyone in the room has to remain silent
during recording. Also far more distortion is possible
due to the introduction of the acoustic link, notori-
ously the weakest in the chain. _

(d) A small crystal receiver can be built around a
suitable jack plug, to fit directly into’ the -* MIC”
socket of the recorder. The present article is intended
to point out the advantages of such a device, and to
guide constructors.

The crystal tuner or *‘ radio jack;” as it is some-
times called, has the qualities of the familiar crystal
set, with two exceptions, both of which enhance its
usefulness.  First, it has more selectivity, as the
high impedance of the input
of the recorder, intended
for a crystal mike, causes
far less damping of the
tuned circuit than the usual
headphone load. Secondly,
since the amplifier is far
more sensitive than head-

68K(2 and /O0pF
in paralle!

Dust core
2dpusting
Screw” ™

AN ACCESSORY FOR
USE WITH TAPE RECORDERS FOR

THE RECORDING OF BROADCAST SIGNALS

By J. B. Hughes, B.Sc. (GW3HMA)

phones, a short aerial will often suffice for local
station work. Indeed, the results obtained generally
prove a pleasant surprise to the constructor.

The first and simplest tuner constructed by the

Jack
plug

Fig. 1.—Complete circuit diagram dust-cored coil.

writer has the circuit of Fig. 1. The component
values were more or less decided by what was
available as, with the exception of the tuned circuit
values Lt and Ct, they are not extremely critical.
The tuner was fitted into a small tin can, which was
afterwards soldered up and painted. The tuning
coil Lt was a medium-wave coil taken from a pre-war
receiver ; it was already fitted with the aerial coupling
coil La, and a movable dust-core by which it could
be tuned. For this reason Ct is a fixed S.M. condenser
the value of which was found by trial and error. For
most M.W. stations it will lie between 100 and 500 pF.

Crystal

\ ___.-'"' drode

|
M 1! _I
- ";
_I‘__ Solder =
Coil tags .— g
Lt /and 2 are i 1.
.J z - Herial ,/coup//ng | o Ty
coi. & . .,

= 3is Lt (lve end) NN O/ pF < Hgore
% Ct 7 100pF 4is Lt (earthed end) \\\\\\\ 2 pass:;
trimmer 2N : \‘-\\"-\-\_ Zhrough
i - —F racket

) Aerisl lead — R S i

Fig. 2.—Alternative tuning
arrangement using trimmer.

Fig. 4.—Shetch of complete tuner (cover removed). Note that the lead
from A should go to point 4 not 3.
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In the actual tuner shown, Ct was 220 pF to receivq
the Welsh Home Service on 341 metres. Lt could, of
course, be any medium-wave coil such as the Osmor

Coil fixing holes (to suit coil)

r/ 4 °;;"4 - e 2,]

Fig. 3.—Details of mounting bhracket.

or Denco types; if no dust core is fitted, final
tuning adjustment can be provided by a 100 pF
trimmer across Ct. The circuit of Fig. 2 shows the
usc of such

screws, but soldering leaves the outside of ‘the can
neater), and two }in. holes drilled ; onc in the side
of the can to take the plug aiid the other in the fid
in such a position as to enable screwdriver adjustment
of the dust core (or trimmer, it fitted) to be made.

The jack plug was then pushed through the hole
in the side of the can with leads A and B connected
to it, and the centre screw passed through the bracket
before tightening. With some shapes of tin it may be
found easier to assemble the plug and coil unit before
fitting into the can. Finally, a flying lead was con-
nected to the coupling coil and brought out through
yet another small grommet hole in the side of the
tin (not forgetting to earth the other end of the coil).

The lid was soldered on and a coat of paint gives
pleasing finish, as well as protection : it also helps to
 disguise ¥ the homely tin can'

It is essential that the plug should protrude fully
out of the can,

trimmers instead
of dust cores for
adjustment.

The crystal
used was a
“surplus * ger-
manium  diode
and the jack
plug a standard
G.P.1. type to
suit the input of
the recorder in
use. This could

It was found
that a few yards
of indoor aerial

otherwise it may
not make con-
tact when
plugged into the
socket. if
wander plugs are
used instead, the
live lead should
cither be
screened or kept
as short as

possible.
Useful modifi-
cations that

might be made
are the addition
of a L.W. coil
and switch or
the provision of
variable tuning

gave ample gain
when the unit
was plugged into
the MIC socket of the amplifier—an E.A.P. type
designed for the well-known Truvox desk.

If a suitable tin can is obtained or constructed
the actual assembly of the tuner is fairly straight-
forward. In this instance a small right-angle bracket
was made to support the coil ; it was made long
enough to enable the centre screw of the jack plug
to be passed through a hole in the end of it, as shown
(Fig. 3). Before attaching the plug the coil was
screwed to the bracket and all the other components
wired up around the coil as in Fig. 4. The bracket
was then soldered into the can (it could be fixed with

uy .

MH
Corl

-~
=2 =%
Ct/ 7 100pF Ct 2 7 +DOpF
trimmer trimmer

Fig. 6.—Two-station MW, circair.

wawww americanradiohistorv. com

A view of the tuner with cover or lid removed.

by replacing Ct
by a miniaturc
.0005:F variable
condenser. }

It is possible that with some recorders, harmonics
of the bias oscillator may cause interference by beat-
ing with the received station. The best cure js a good
aerial system, possibly using a few feet of coaxial
cable to bring the signal into the tuncr.

\{/_ﬁopp : {4‘_....

% %
Coil |, oY,
- omime d[ - -z
— -~ — -~
Ct/ 7/OOpF te 7 100pF
Al

ol

trimmer trimmer

M Lw

rig. 5.—Two waveband tuncr, Ct 1 and Ct 2 are
chosen (berween 100 and 300 pFx) to suit the desired
stations as  closely as possible, final tuning being

adjusted with the teinumers.
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HE theoretical

PRACTICAL AMPLIFIER DESIGN

A NEW SEZRIES. 1.—TUNED AMPLIFIERS By R. Hindle
T governing the design

receiver with which the unit

is to be used and to avoid
of amplifiers which ended
in the April, 1955, issue,

this would complicate
aroused considerable

i Practical constructional dertails — for various
: types of tuned amplifier. A series of articles
Sorming a sequel 1o the theoretical series
published some time ago.

matters, probably to the
extent of requiring an
isolating valve such as a

interest and many requests
have been received for
practical designs and layouts of various types of
amplifier. It has accordingly been decided to give this
information in the form of a continuation of the
theoretical series and reference will be made to
the theoretical considerations where necessary,
although this scries will be complete in itself.

A diversion will first be taken, however, to describe
a simple unit which does not, at this stage, fit in with
the series of chassis already begun but is even more
universal in application and illustrates the simplest
basic details of R.F. amplification, though it is unusual
and interesting, besides eliminating the common
pitfall to the beginner in R.F. amplifier design, i.e.,
instability.

Instability is caused by feedback from anode to
grid, either through stray couplings arising from
layout' and wiring or (even though every possible
constructional precaution is taken) through the
grid/anode capacitance of the valve itself, and the risk
of instability is very much greater if, as is usual,

there is a tuned circuit at both grid and anode of the

amplifying valve. In actual fact there is no need to
have a tuned circuit at both grid and anode of the
valve : it is practicable to tune only the grid if a suit-
able aperiodic load can be provided for the valve and
vice versa, the input signal can be applied directly to the
grid and the tuned circuit placed in the anode circuit.

The unit first to be described is an R.F. pre-amplifier
intended to be interposed
between aerial and the
aerial terminal of a receiver
when receiving on the medium
waveband, the intention being
to increase the selectivity and
sensitivity. Station selection on
the medium waveband is a
difficult problem these days
due to the crowded state of
the band so that it seems logical
first to apply the knowledge
of R.F. amplification to the
improvement of this state of
affairs. To make matters as
simple as possiblc a single-
tuned circuit will be used, as
proposed above, so avoiding
the problems of ganging and
considerably reducing the risk
of instability.
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cathode follower, a kind of
amplifier later to be in-
cluded in this series. It was decided, therefore, that
the one-tuned circuit should be in the anode circuit
of the valve. Thus two problems were posed ; firstly,
the method of coupling the anode-tuned circuit of
the pre-amplifier to the first tuned circuit of the main
receiver and, secondly, the method of coupling the
aerial 1o the grid of the pre-amplifier valve.

The advantage of a tuned circuit in the grid circuit
is, as was seen theoretically earlier in this series, that
- the tuned circuit itself offers some amplification of the
signal. This amplification has to be sacrificed, of
course, in the present design. The input circuit now
becomes a matter of aperiodically loading the aerial
circuit (aperiodic simply means without tuning—
i.e., equally effective at all the frequencies involved)
and more or less elaborate ways of doing this have
been evolved. It was found, however, that a load
giving a very satisfactory voltage signal on medium
waves was simply a reistance placed from aerial to
earth, the grid of the valve being connected to the top
of the resistor, i.e., directly to the aerial.

Modulation Hum

Most receivers are operated in houses wired for
mains and there exists throughout the house a
magnetic field due to the alternating currents flowing.
This applies even where the supply is nominally
D.C. because of the ripple in the D.C. supply. An

Y

Rre— Amplitier ~ A~ Receiver
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were placed at the grid there

would still be, in effect, a =

tuned circuit at the anode, ie,.
the circuit that is actually.in
_the aerial circuit of the main

Fig. 1.—Basic R.F.
pre-amplifier.
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Fig. 2.—Pre-anplifier feeding into
coupled receiver.
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aerial in such « situation has induced in it an A.C.
hum potential due to this field and if there is a large
impedance in the grid circuit an appreciable hum
signal is presented to the grid of the valve to which it is
coupled. Here it is cross-modulated on to the wanted
signal by virtue of the curvature of the valve character-
istic (giving the effect of partial rectification) and no
amount of selectivity at a later stage will separate this
hum from the wanted signal. The resulting hum is

- -
4Tt 7Er Fig. 3.—Simplified cir(-uitl
indicating method of
coupling.

T Ce

called modulation hum and is indicated by the fact
that it appears only when a station is tuned in but
disappears when no station is tuned in or when the
acrial is removed.

A resistance, as now proposed, in the grid circuit
may well give rise to this modulation hum as its
resistance is the same, more or less, to 50 cycles as
to the R.F. signal, whereas a coil used in the con-
ventional aerial tuned circuit has a very low
impedance to hum frequency, which it virtually
shorts out. It is found, however, that by feeding
the acrjat through a small capacitance which has a
reactance at mains frequency very high compared
with the resistance used there is no sign of modulation
hum. This part of the circuit is represented in Fig. I,
Ct of 50 pF having a reactance of around 60 M2 at
50 cycles compared with the valuc of Rl of 47 K&,
which is the acrial ioad.

Valve Choice

Because the -gain of a tuned circuit has been lost
some thought was given to the possibility of increwsing
gain elsewhere. Firstly, the reduced risk of instability
permits the use of a high efficiency valve such as
would be very prone to instability with normal
coanstructional methods if a tuned grid and tuncd
anode were used. A.V.C. was not practicable so a

Output coaxiot
fead from

capacitor frame

crews to fix into

Aerial input
screening box lead

Fig. 4.—Wiring of the pre-amplifier,

-at resonance is that of a resistance of * Q

waany americanradiohistarvy. caom

non-variable mu-valve was decided. upon and, in
fact, a Brimar 6AM6 was used. This is a high-gain
valve having a g of 7.5 mA V.,

Tuned Circuit

A further step taken to increase gain is with
regard to the anode tuning circuit. The reader will
remember that the effect of a parallel tuned circuil
* times
the reactance of either the inductance or the capaci-
tance (these two having equal reactance at resonance
—that is the definition of resonance in fact). The
size of the inductance is fixed by the need to tune

i o 545 = i
& - |
! -
S8 hote for . )
Lg/veho/der Mount tag strip .

3 uno’errl)eath

A

- Aerial in 3 core Power jead

3 holes marked x”" are
for 5§ stand-off insulators
_ to mount tuning capacitar

Fig, S.—Top of chassis drilling data.

it over the normal wave-range by means of a standard
500 pF tuning capacitor but the Q is variable depend-
ing on the method of construction of the coil. it
will be remembered also that a very high Q is not
practicable in normal work because of the risk of
instability. Here, however, the risk of instability
has already been considerably reduced by the use
of an apecriodic grid circuit and a tuned circuit of
high Q in the anode is practicable. This will make up
for both the loss of gain and the loss of selectivity
duc to the aperiodic grid circuit. Fortunately, there
has recently been made available a new type of coil
with phenomenally high Q of the order of 300. This
coil, made by Osmor, is wound inside a pot core
which completely encloses the winding, the medium-
wave version having the list pumber QAS1 and the
long-wave version being the QAS2 ; the former is
used in the present case.

1t was proposed to use this unit with the prototype
of the Beginners” Superhet described in PRACTICAL
WIRELESS in 1953, and .in daily use by the
author, so the coupling circuit between recciver
and pre-amplificr was devcloped further. The
Beginners® Superhet uses the Osmor coilpack which
incorporates bottom-end coupling of the aerial on
medium waves and the use of a small coupling
capacitance such as intended in Fig. 1 would not be
entirely satisfactory. The solution was found to be
to use the bottom-end coupling capacitor of the coil-
pack as a common impedance coupling between the
tuned circuits and the eventual circuit is given in
Fig. 2. This shows also the appropriatc components
in the main receiver. LT being the medium-wave
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tuning coil, Cc the bottom-end coupling capacitor
and CT the grid section of the ganged tuning
capacitor.

The tuning capacitor of the pre-amplifier is seen
10 be no longer directly across the tuning coil and the
exact form of coupling may look a little obscure from
this illustration, so the tuning and coupling circuit
has been dissected from the complete diagram and
appears in more understandable form in Fig. 3. It
will now be seen that the pre-amplifier tuned circuit
is still parallel tuned, being completed by Cs (which

ﬁ |« 4

7o screen of To fixed
output coaxial plates of

_‘ . lesd tuning cond,

Output 3,
=/ Power coaxial
lead ( lead lead

Inner. to frame of
tuning condenser,

Fig. 6.— Underside of the chassis.

is actually the H.T. smoothing capacitance of the
main receiver from which the pre-amplifier is intended
to draw its power) and Cc, the coupling capacitor.
The actual tuning capacitance is the resultant of
C3, Cs and Cc in series, but as the latter two com-
ponents are much higher than C3 in value the
circuit is tuned, to all intents and purposes, by
the value very little less than C3. Cc is clearly
part also of the receiver tuned circuit and so voltages
developed across it by virtue of its position in the
pre-amplifier tuned circuit are transferred to the
receiver tuned circuit.

If the pre-amplifier is to be used with a circuit
using a transformer aerial coupling it may be better
to revert to the circuit of Fig. 1. It will be necessary
to keep the value of C5 low to prevent double-hump-
ing and a value around 10 pF is suggested as a start ;
one cannot be 100 dogmatic about size because the
exact form of aerial coupling used in the main
receiver has a bearing on the matter.
could well consider the modification of his receiver-
to bottom-end coupling to allow the use of the
second circuit, construction of which is to be described
in detail, if this is not already incorporated. It may,
perhaps, be pointed out here that if, when the pre-
amplifier is completed, the user wishes 10 reduce the
degree of coupling offered by the circuit of Fig. 2
the niethod is to increase the value of Cc. It is
unnecessary to alter the circuit of the main receiver:
the extra capacitance is obtained by adding C6
(shown dotted in Fig. 2) so that on disconnecting
the pre-amplifier the main receiver reverts to normal.
The constructor will find it interesting to try different
values at C6, say, starting at 2,000 pF and going up
to .1 uF.

-,

The reader |

« ey americanradiohistory coon . 2

The pre-amplifier tuned circuit is seen from Fig. 2
to include Cs, the smoothing capacitor of the coil-

‘pack, but this is very likely an electrolytic component

and not necessarily suitable for R.F. work. To make
quite sure C2, of .1 nF, is included in the pre-
amplifier effectively in parallel with Cs.

The screen grid of the valve is taken to the H.T.
line and C4, R2 provide the bias. If a volume control
is wanted R1 could be made a potentiometer, but in
the prototype no such control was provided and no
tendency to overload was noticeable : only if the
unit is to be used very near to a transmitter will a
pre-amplifier volume control be necessary. Perhaps
in this connection the constructor should be
reminded that there is no tuned circuit to give a gain
between aerial and grid in this design. As a result
a much bigger signal can be accepted from the aeriat
without overloading than is the case with the more
conventional circuit.

Gain

It is interesting to consider the gain theoretically
possible from a valve used in this way. The equivalent
resistance of a tuned circuit (at resonance) using a
potentiometer cored coil is of the order of 300 K2
at the middle of the medium wave range. Gain is
given approximately by gm.RL, i.e., with the valve
here specified 7} x 300 or, say, 2,000 times. A valve
in a conventional R.F. stage may give an amplifica-
tion of 100 times (which, however, is increased by
the gain in the input tuned circuit).

Construction

The construction of this unit is quite simple and is
not likely to provide any pitfalls to the most
inexperienced constructor. The prototype was built on
an open-ended chassis 54in.x 3in. x lin. deep (a piece
of aluminium, 54in. x Sin., is folded at right-angles lin.
from the longer sides to give the cross-section indi-
cated in Fig. 4). The drilling diagram for the top of
the chassis is given in Fig. 5, but should be used with
a little caution in case the components to be used
differ somewhat in their dimensions. Holes are all
Lin. in diameter except where grommets are indi-
cated or where alternative sizes are given. The
three holes marked ** x * are for mounting the tuning
capacitor and these, in particular, should be checked
from the component actually to be used. The aim
is to get this component as far back on the chassis
as it will go to allow for the epicyclic reduction
drive to be fitted to its spindle. Quite small
grommets will suffice where these are indicated.

The positions of the holding down bolts for the
valveholder are not indicated. It is best to punch
the 2in. hole in the position marked (a tool such as
the Osmor punch will give professional neatness 1o
such work) : insert the valveholder, rotate it until
the pins are in the relative positions indicated on the
wiring diagram, Fig. 6, and then mark the positions
for the bolts through the valveholder holes. The
specified coil is single-hole fixing. The substitution
of an orthodox coil for the one specified will not
give the same results, of course, because of the
considerably lower Q.

Two holes are punched in the back of the chassis,
one at lin. from each end, as indicated. These are
fitted with grommets ; one takes the three-core power
lead bringing the heater and H.T. supply from the
main receiver and the other takes the coaxial cabie
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from the aerial': the output signal is also carried by
a coaxial cable but this is taken from the tuning
capacitor on top of the chassis.

Two bolts are screwed to the front wall of the
chassis, projecting outwards, and are used to fix the
chassis to the lid of a screening box in which the
unit is fitted. The use of such a box prevents inter-
action between the pre-amplifier and the main
receiver where thesc are operated close together ;
whether it is necessary or not will depend on the
nature of the receiver and the operating positions ;
the prototype was actually tested without such a box
and there was no tendency to instability. This is
again due to the avoidance of a tuned circuit in the
grid circuit. The aerial must be brought to the unit
through a coaxial cable, however, as shown. This is

Wiring
First, connect the heater, pin 4 going to the earth
tag and pin 3 to the 6.3-volt tag, running close to the
chassis all the way. Tinned copper wire, 22 gauge,
in sleeving is the most convenient wiring material.
Then wire in C2 and C4, making the lcads at the
valveholder end as short as possible. The remaining
leads can follow in any order and the only point to
note is that the aerial coaxial lead is taken right up
to the valveholder. 1t is anchored by soldering the
outer screen, after trimming back jin. to allow con-
nection to the inner, to the earth solder tag. CI is
then connected directly between the inner and pin |
of the valveholder. The three-corc cable is finally
brought through its grommet and soldered to the
tags, ensuring their accuracy by noting the colour of
the leads ; biue is used for earth,
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gréen for 6.3 volts and red for
H.T. positive. Finally, the
chassis is turned upright and the
output coaxial fitted, going to
the soldering point connected to
frame and moving plates. The
screen of this coaxial lead is
connected, via a lead through the
grommet, to the earth solder
tag beneath the chassis.\

HT+ 250y

R4

Using the Pre-amplifier

The three-core power lead is
connected to the appropriate
points on the main receiver. It
is convenient to fit a socket on
the receiver to facilitate this
connection.  The output lead
inner is connected to the aerial

-

¢ 4
o/ z ,JLZ z @
7\_(‘/ 3 : t \c4 cs  lcs
VL : ‘
o T2 g/
| il | _

L . + b input of the receiver and the
—é— '.________Ga,,ged_ A aerial and earth goes to the
coaxial lead from the pre-

Fig. 7—A T.R.F. tuner, the complete constructional details of which will amplifier. Now, when the
be given next month. receiver is  switched on  the

actually a very neat way to do this in any case. The
aerial and earth can be terminated in a coaxial socket
into which the lead from the receiver or pre-amplifier is
plugged,soavoidingthclwotrailingIeadssooftensecn.
The chassis being prepared, the valve-holder, tag-
strip and coil (which goes underneath the chassis) can
be mounted. Note that the frame of the tuning
capacitor must not be earthed as the moving plate
connection has to be fed to the main recciver aerial
input. Consequently the component is mounted on
three ceramic stand-off insulators supplied by
Jackson Bros., the makers of the tuning capacitor.
Another point is that in the case of the prototype
a valveholder with skirt was used so that, if necessary,
a screening can could be fitted over the valve. The
can was found to be unnecessary, but the con-
structor would be wise to incorporate this type of
holder so that, if he finds it necessary, he can it one.
To anchor the fixed part of the reduction drive it
~was found that a lin. 6BA boll fitted in onc of the
holes already provided in the end-plate of the tuning
capacitor was correctly placed. Care has to be taken
that no damage is done to the capacitor and that the
head of the bolt is small enough to ciear the vanes
as they are rotated. Any kind of knob will do for
the drive, of course, but the original was fitted with
a 3in. graduated knob to make tuning easier and
permit calibration.

pre-ampflifier will also operate.
It is a little tricky to tune because the pre-amplifier
tuning has to be kept in step with the main
receiver tuning but the operator soon becomes
accustomed to this. After all, in earlier years,
receivers almost invariably had two such (funing
knobs. It should be remembered that the
oscillator tuning of the main receiver will exert the
main control of tuning and so if the pre-amplifier
tuning is kept somewhere near to that of the main
receiver, when the station is heard it can easily
be brought exactly into tune by means of a finul
adjustment of the pre-amplifier knob. In practice
there is a characteristic noise indicating coincidence
of tuning and after little practice this is recognised.

If it is decided to mount the chassis in a screening
can the lid of the can is drilled to take the two holding
bolts and also to clear the tuning spindle. This must
not be allowed to come into contact with the can or
the output signal will be shorted out. The rear of the
box is dritled to take the three cables.

A T.R.F. Tuner
The second unit to be described to illustrate the
principles of tuned amplification is in the form of a
more conventional R.F. stage. This is intended for
use with the audio chassis already designed and
full details will be given next month.
(To be continued)

N
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CHOOSING A CIRCUIT
By O. J Russell,

RS

HE selection of a circuit for a transmitter may
or may not follow orthodox methods. I is,
of course, possible 10 operate with ultra-

simple gear or with varying degrees of elaboration
that lead to the ulira complex rigs bristting with
voice-operated. switches, automatic keys and fully
automatic break-in facilities, plus motorised beams
and direction indicators. However, from the view-
point of the transmitter circuit there is often nothing
to choose from the efficiency viewpoint between an
ultra-simple rig and a highly complex one. Thus, on
top band, where a single valve TX is often used to
good purpose, one finds a number of published
designs ranging up to the elaborate five-valve R.F.
arrangement, plus additional valves for modulator
service.

The selection of a particular circuit is, of course,
Jlargelv a matter of taste, as it is possible to operate
at high power with simple gear just as easily as it is
possible t0- operate at low power with c¢laborate
gear'! It is interesting to examine the ™ family tree ”
of possiblc transmitter circuits, Lo select a suitable

@ Amp. might be caused by the aerial swaying in the wind,
SC. Osc. o o ~Eordh
Doubler may cause frequency shift, Accor dingly, we move on
— the * family tree ** to the oscillator amphifier combina-
tion. This effectively isolates the oscillator from the
S aerial, and may also give a useful siepup in power
T output. Furthermore, in a simple rig the amplifier
Osc N Dgs‘;ér PA. may also be persuaded 1o double or even triple,
thus allowing operation on more than one band
o from the same oscillator Irequency. TVI has made
\ this practice less attractive, nevertheless simple low
r power rigs, Q.R.P. portables and stand-by rigs for
= emergency working consist of the simple oscillator-
054 SIS RA. amplzi]ierycomhinftion. Moreover, with modermr
. — e — valves it is quite feasible to run
\/ high power on the umpliﬁer even
T o when a low-power oscilator 1s
_ — used. For ’phonc working we
Amp, Aw ~hol& .
Osc Isolator Doubler pPA now have a choice of several
modulation methods to apply to
- T the amplifier without the snags
\ sometimes met with modulated
— oscillators. The oscillator ampli-
) | fier combination is, therelore, a
Osc Isolator Multipliers RA | more flexible and satisfactory
o R | form of lincup than the plain
oscillator.
For multi-band operation it is
o customary 10 interpose a fre-
g - quency multiplying stage between
0Oscy e IRAe Oriver LA the oyscil!ulor and the power
— - amplitier. Here again it should

Fig. 1.—Hlustrating the * [amily tree ” of progressively more complex

cireuits in R.F. transmiliers.
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basis for a trangmitter. The reason for additions and

modifications may also be of interest in showing how

transmitter performance may be improved by

elaboration upon a simple basis. Accordingly, the
;_fumily tree ” of transmitter circuits is shown in
ig. 1.

Simplest Scheme

The simplest possible rig consists naturaily enough
of an oscillator, or =" other R.F. generator ™ . . . this
qualification is necessary because a low-power
S.S.S.C. generator is often used for low-power
single-sideband working. However, even the simplest
S.S.S.C. generator is far from the simplicity of a
plain oscitlator. While a plain oscillator is sneered at
to-day, it is not generally realised that many historic
DX *“ Firsts ™ were worked on plain oscillators,
Moreover, many operators to-day still use plain
oscillator rigs, and in some cases a plain oscillator
is the only rig at a number of stations !

Despite the simplicity of the plain oscitlator rig,
however, it is, generally speaking, a "*one band”
device, although this is not necessarily so. Generally,
of course. one snag, at any rate with self-excited
oscillators, is the fact that aerial loading changes that

be remembered that an osciilator.
stage may in itself also serve as
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an oscillator-multiplier.  However, TVI questions
have led to a distrust of generaling harmonics
in profusion at the oscillator, and a separate
multiplier stage is now generally favoured. Here
again the ‘““multiplier” stage may range from a
single doubler stage up to several switched stages
coupled by wideband couplers, so that many shades
of complexity are possible. It is impossible to detail
all the ramifications and modifications resulting

Mod —I Mod
Osc. Osc P A
Mod.
osc |——yniemetete— o
AOG,
Osc. F_/n:‘qeg;g‘/ate_ Drwver = PA
Moo
Osc. /”';.’g”g"x""e t— Driver — pa
Mod. \/
Osc '——/”tg’t'gggfte—- Driver — Linear (]
Mod. ——l /
—

Fig. 3.—A “ fumily tree ™ of modulation applications.
The final system illustrates carrier devived negative
feedhack to- the modulaior.

wnaana amaoricanradiaohictans, com,

93

“multiplier ©* theme in this

from variations on the
article.

There is one technique. however, which deserves
a specific mention. That is the growing tendency to
use an isolator stage between the oscillator and the
rest of the transmitter proper. This is accentuated
by the need in multi-band rigs to reduce oscillator
instability, especially when multiplying up to the
higher frequency bands. An oscillator sounding
perfectly stable on the fundamental may often put
out a very ragged note when monitored on its higher
harmonics, due to the mulitiplication of oscillator
instability by the order of the harmonic. Morcover.
tuning of stages driven by the oscillator may causc
undesirable reactions upon the frequency of the
oscillator. To reduce these reactions, an isolator
stage is employed. Generally, an isolator stage is
run in Class A thus requiring very little drive, and is
often very lightly coupled to the oscillator, so that
intet-reaction is small. Often the isolator stage gives
little or no guin. as its real purpose is not to give
gain, but to isolate the oscillator from the loading
effects of the rest of the stages in the rig. One popular
method is to drive a cathode followér from the
cathode of a Clapp oscillator as shown in Fig. 2.

Modulation, of course, may be applied in many
ways to the transmitter circuits shown in the ** family
tree.” Generally as indicated modulation is applied to
the final stage of the transmitter. Thus a plain
oscillator rig is amplitude-modulated directly, while
more complex rigs are modulated at the output
stage. However, there are important cxceptions to
this principle.  First, it is common in some Cii-
cumstances to modulate the driver stage as well as
the PA stage. Onc example of this is in the well-
known SCRS522 transmitter often used on 2 metres.
Here the driver stage is also modulated on the
screen while the PA is anode-modulated.  This
method is often employed to give a more effective
phone signal at V.H.F., where the ‘‘ under-
modulation = effect is often reported. However, it is
not generally realised that a grounded grid PA must
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Fig. 2.—The use of “ isolators™ for reducing
louding reactions upon the V.F.O. is an important
part of transmitter technique.  Hlustrated is the
popular and effective isolation system of a Clapp

oscillator cathode coupled to a cathode follower
isolation stage.
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be driven by modulated R.F. if 100 per cent.
modulation is.to be achieved. This is because drive
power from the driver appears in the anode circuit
with grounded grid operation, and unless the drive
R.F. is also modulated, 100 per cent modulation
will not be realised. The actual percentage of modula-
tion applied to the driver stage varies with operating
conditions, and generally is less than 100 per cent.
In any case the driver stage will need much less audio

‘power than the PA for modulation, so that this

modification ‘may be useful 10 V.H.F. men who get

om,

Em,

Osc. > Osc. [
oam.
Osc Intermediate [ SSSC J
L Stages Generator
SS.SC. Linear \t/
Generator RA.
58.SC Frequency Linear ’
Generator Converter RA.
osc.
Fig. 4 —Various aliernative * Jine-ups™ are also
possible in applving the ore recherche modu-
Jation methods such as _ frequency modulation

(F.M.), phase modulation ( P.M.) and single sideband
suppressed carrier (§.5.5.C.).

(hose familiar reports of ** under-modulation ” on
the V.H.F. bands.

The above consideration leads finally to (he
modulation circuit in which only the driver stage is
modulated. This is, of course, the familiar ** Class B
Linear »” modulation system. When correctly adjusted
the Class B linear amplifier accepts a modulated R.F.
drive, and produces an amplified replica in its anode
circuits. This permits of a small driver stage being
modulated with relatively small audio power to
produce a high power R.F. modulated output from
the Class B linear stage. This is, in fact, an ** effi-
system as far as the PA stage is concerned,

“and dissipation figures of the PA valves. It is not
often realised, however, that while ideally a correctly

wnanas amaovricanradiahictorvy. com -

adjusted linear stage acceptsa 100 per cent modulated
drive and produces (ideally)-a 100 per-cént modulated
output, in practice the adjustments of the Linear
Class B stage may affect the modulation percentage
of the outgoing signal ! Thus, it is feasible to drive a
linear amplifier with a signal of less than 100 per
cent. modulation, and produce a 100 per cent. modu-
lated output from the amplifier! Afo a 100 per
cent modulated drive to a linéar amplifier may, if
incorrectly adjusted, produce an over-modulated
output ! This is the usual result ‘of what is effectively
a grid-modulated efficiency system, that is, the R.F.
conditions affect the modulation conditions. ‘How-
ever, it is often convenient to be able to produce a
100 per cént. modulated signal from a driver stage
that is not fully modulated !

There is a further; and nowadays more familiar
use of the Class B linear stage, and that is in single
sideband working. Most amateurs are acquainted
with the needs of single sideband working, and the
use .of lincar amplifiers to boost the smatl output
of the S.S.S.C. generator to full power. Here the
linearity of the amplifier is just as important as for
amplifying a modulated wave. While the adjustment
of a Class B linear amplifier for correct operation
is not a matter for discussion in this survey, it may be
of interest to those finishing their CW probationary
period. Thus it might well be useful to commence
orthodox telephony operation using a Class B
linear amplifier. The experience gained would be
very ‘worthwhile should single sideband working be
contemplated, as conventional A.M. operation could
be started at once using a Class B linear amplifier.
When the * bugs ™ had been removed from a single
sidéband exciter, the change to S.8.8.C. operation
could be made. However, it is fair to say that much
worthwhile S.S.S.C. working has been effected using
only the small output from a S.S.8.C. exciter coupled
directly to an aerial. :

No mention to date had been made of N.B.F.M.
operation. However, to compléte the picture of
circuits, these should be considered. N.B.F.M. is
generally considered mainly from the angle of
directly modulating an oscillator’ by “a reactance
valve or similar means. However, ** phase modula-
tion ” methods may be applicd to a buffer stage
instead of to the oscillator if desitéd. This has
advantages in cases where it is not convenient to
tack a reactance modulator on to the oscillator
itself. ,

While not exhaustive, it is hoped that the possi-
bilities of variations on circuits has been presented
in a useful manner.

WIRELESS
 TRANSMISSION

An Ideal Book fo;' the Amateur
By F. I. CAMM 6/-, by post 64
From

‘GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2
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/ 0SMOR offer un unique SERVICE L

TO THE PRACTICAL WIRELESS ENTHUSIAST

Whichever published circuit you decide to construct, first ask
Osmor for a practical wiring diagram with full list of components
required. We cannot provide diagrams for «/l circuits just yet,
but in due course we will. We keep right up to date in building
the latest circuits published in PRacTICAL WIRELESS-—** Wireless
World ” and “ Radio Constructor ” and we stock the com-
ponents specitied, including a design for F.M. TUNER, BAND
1IN TELEVISION CONVERTER. VARIOUS SUPERHET
CIRCUITS (using some miniature valves), 5§ & 6 valve superhets,
3 vatve (plus rectifier) T.R.F. Circuit, Baitery/Portable Superhet,
T.R. 1196 Conversion, Coronet Four, Attache Cuase Portable,
3-speed  Autogram. Amplifiers, Whistle Filters, F.M., A.M.
Gram. Switching Circuit, and many others.

Send 7%d. in stamps for circaits, fullyv descriptive literature together
with coil and coilpack leaflets. component lists. chassis drawings
and templates.  Osmor also offer u Free Advisory Service for
entlusiastv—inst write a letter enclosing 23d. S.A.E. to our
Technical Depr. (See ** Readers’ Querie.
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Pt

* below,)

The following Counties are covered by the Lichfield Transmitter :—

SHROPS, LINCS, CHESHIRE, DERBY, NORTHANTS, STAFFS, *
WARWICK, WORCS, NOTTS, OXON, GLOS, HEREFORD.

BIRMINGHAM & MIDLANDS

WIRELESS WORLD I T A OSMOR HIGH GAIN
[ [ [

CIRCUIT CIRCUIT
COILS 17/6 T.V. BAND Il COILS 30/-
CONVERTER COILS

PER SET PER SET
CIRCUIT AND WIR!NG DIAGRAMS FREE ON REQUEST
OSMOR miniature “ Q" COILS MAKING A CAR RADIO

) R ) Osmor Dual Range Superhet Coils Type
- A complete range is available for all wavebands and | QAL70 and Q.0.S.170, 128 pair. As specified
= purposes and ideally suitable for all civcuit positions. | PY Pracocar Wiksiess, Nov. 1955.

All high © Q 7" valucs. Iron-dust cored. Easy connec-

tion taxs.  Simple, " press home ” fixinz. Q™ of T_'_v' SOUND & VISION LF. UNIT
“ Potted " types up 10 300 Wiring diag.. circuit. coils, chassis and com-
B R, . . . . Lonents. etc. Sound I.F. 38.16 Mc’s. Vision
The success of Freguenev Modulation receivers s | LF. 34.65 Mo s. (Avallable shortly.)

due in no small measure to the efforts of Osmor tech- | (To convert your T.R.F T.V. receiver to a
nicians in co-operating in advanced coil designs, fﬁfg}g’:ﬁma"d avoid several forms of
Technical Colleges. Universities and  large-scale o .

Manufacturers, also use Osmor Coils for rescarch. Mullard 3 valve 3 watt Amplifier
COILS NOW AVAILABLE for Whistic and S teh | (or quality back-end) on application. Circuit
Filters. Tape HRecorder Qseillators, Chokes. ete. | and wiring diagrams for Tuner in conjunction
List of coil types on application. x‘fg(fge:‘tbo"e using Osmor colls, available on

"7 Cliea smali Co Ve, Co-eff, Capaeiton Sl T watt Resinfore
for V.H.F., et f 0.5 pt Lo 10,000 pl’l .100"., N jratl - watt Resistors

100 16" to 10 m. ' 20°,.
Tull tirt of types. co-effic. and values on application.

READERS’ QUERIES

. 10d. cach. 6. cach.

Dear Sirs,

T want to build an A.C. small.
inexpensive, good quality 3 to ¢
watt  amplifier (not push-pull.
What do you recommend ?

The new Mullurd civewit should
ineet Your requivemcals.  (Circuit on
raguest awith S4B

Dear Sirs
Have often wondered who pro
duced the first wave-wound coll
Frunicly, we don't Inoi
bir! the sa-called honeycomb
coil —may have heem the
beginning and was knownjas

Let us solve your problem!

Dear Sirs.

Can vou supply vour Whistle =~
Filter unit assembled and ready
to use?

Yes. 15 - towplete.

Dear Sirs.

Can you offer any general adyvice
on making a chassis?

We always wse No. 3 Chassis-cutter
for Mains {runsformer hole, 8X16 and
tins plua.  No. 2 size for valves.
“ Jiffy " punches for the rest. Chassis
templates are also arailable for many
nublished circuits, 2 ~ cach.

Dear Sirs.

I hear that some precautions are
nceessary o maintain the Neyg.
temp.. co-eff. of the capacltors used

n F.M., ete.

Only « little over-indulgence

I fue De Forest coil. Ve tr with the soldering-tron can ruin

! S s v s 4
tu produce the best, f;’;;’_w‘mm”-’ temp. co-¢ff. of capaci- =
418, BRIGHTON RD., Telephone: I
CROYDON, SURREY CROydon 5148/9 \—/

L

SHEESS - S D Eina RS clin St ey
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CONDENSERS
100 Assorted (Our Seleclioﬁ), IS/-g'

Elcclrolylic. 450 volt w’kg.
L, 2/ 8+8 mfd., 3/9; 16 -8
mfd 4/-: 16 -16 mid., 4/6 ; 32+

32 mfd 6/- 20 mfd 500 volt w kg,

3/-.
BIAS CONDENSERS
25 mfd. 25 volt, 50 mfd.
2/- cach.
4 mf{d. 450 volt, 1/9.
.01, .001, .005. .0003, .002,
mid.
cach.
TRIMMERS

5-40 pF, 1/-. Bechive 3/30 pF, 1/-.
g Solid  Di-electric 000S  mfd.

Brand ncw (less knob), 4/-.
RESISTORS

100 Assorted §, L 1, 2 watt,
(Our Sclection).

Any values. 1, } watt,
1 watt, 5/6 doz. 2 watt,
5 watt (vitrcous), 1/- each.

POTENTIOMETERS.—AIl values

to 2 meg. 2/6 cach.

VINER

MIDDLES-
BROUGH

26 East St., Middleshrough

TEL: 3418
[

50 volt,
100 mfd. 450 volt, 4/6.

.0001
5 pF 15, 25, 470 pF all 6d.

12/6.

4/6 doz.
7/- doe.

-~ v X ‘
* R L1oo * VALVENS

COMMUNICATION 807  6/- PTIS 7/-]EYSI 13/6

RECEIVERS EF50 4/- SP61 2/6| EASO 2/-

Cover 75-200 KC, 200-500 KC,!|EF36 4/- EFS4 5§/-| Dl 2/-

600-1,500 KC, 3 MC/7.5 MC.|EF39 7/6 EC52 5/-1EB34 2/-

7.5 MC/18.5 MC. EBC337/6 EC54 5/- 6H6 /-

In nice clean condition. A bargain. |6SH7 6/6 6SA7 7/6! 6S)7 /6
50 e "16SL7 7/- (6SN7 8/-|6B4  4/-
LINITED &" SUPPLY lgSK 7 4/6 16Q7 9/-| 6V6 8/6
- . . 6N7(M)  |6XS  7/6' 6K7 6/
A.C. Power Unit can be supplied 8/- |6K8 11/-, Pen220 3/-
at £4.5.0. Includes 6V6 Outpul. |16  12/- IVUlll 3/_‘ VU133 3/-
Postage: R1155, 10/-; P. Unit, §/-. HL2  §/- IVU508 9/. U4G 9/-
—_— VU39 8/6 | 80 /-v 6J6 7/6

TX TAI12G. BENDIX, U.S.A. 'sz4 8/6 1 105/30 7/- 1150 30 8/-

Covers 300/600 KC. 3 MC/4 8 MC. [6C4 7/~ CV201 7/6 CV286
4 MC/6.4 MC. 6 MC/9 MC in 4175/30 7/~ TZ40 7/
Channels. 2 807, 4 128K7 Valves. ﬂ}"‘ZS? %- i]RS ];//(; 1331 ];’6
[] ® P -] >
BRAND Lo NEW 354 8/ |Pend6 5/6 IA4 6/
Carr. Paid Mainland. U22  7/- Y63 8/-1CV63 6/-
_ - . ) |VT501 5/- | VR66 5/-16J5 5.
T1403 TRANSMIITERS ticss|
Valves). —
v TRANSFORNMERS
£3. 10. 0 1200-250 v., 50c. Input. 350-250-0-
RADIO ALTIMETER CHASSIS. ‘250 3150 v. 100 mA, 6.3 v. 3 4,4 v.
U.S.A. 22/6. , £1. Choke, 7/-.
.;\Ol\fl_l’l.ll‘lER 1553A. Less Valves. REFLECTOR GUN SIGHT. Good
i lenses. Complete in case. £1 cach,
I.LF. STRIPS. TYPE 178A. TV
Strips at 30/-. & SP6l Valves. METERS. M.C, , etc.

12 MC;3 MC Bandwidth. !Our 8 for £1 Se' LCHO'\

February, 1956

E
E
=

HOME RADIO OF MITCHAM

187, LONDON ROAD, MITCHAM, SURREY

MIT. 3282

for the

MULLARD F.M. TUNER

MULLARD 5-10 AMPLIFIER

Full constructionz! data .. 3/6

Chassis ready punched - 12/-

Jackson SL.I5 drive assembly ... 25/6

Magic eye escutcheon . 2/6

" Eull constructional czta 216 Jackson U101 val‘{able .. 10/9

Chassis ready punched 14/ Complete set resistors 15/6

Fixed resistors 25/ Complete set ceramicens ... 4l/6

Condenser Kit 33/- 2 to 10 pf trimmiers ... 1/-
Transformer 300-0- 300 120 mA. All DENCO coils and I.F.s in stock.

6 v. at 4 amps., 5 v. at 3 amps .. 45/-

Output transformers from ... 37/6 MULLARD VALVES

Cli4 4/-, C109 2/3, P340 4/-, P350 3/9 Ls75 2/6, EF86 ... ... 24/4 EF8S 24/4

L734S 1/-. ECC83 ... ... 24/4 EF80 24/4

B9A nylon holders skirted . 1/6 EL84 18/1  EF41 18/1

All ELCOM connectors in stock. Rectifiers 14/8 EMB8D 18/1

All parts are available separately and detailed price lists will be forwarded on receipt of S.A.E.

MAAMA amaricanradinhictor/ cor, =
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AF. and R.F. Generators

PRINCIPLES OF THE DESIGN OF TEST INSTRUMENTS FOR FAULT FINDING, ETC.
By F. G. Rayer

/

IGNAL gencrators are used by almost all service
engineers, and can cnable stage-by-stage checks
to be made with great ease and rapidity. Such

instruments may readily be constructed in many
forms, and may derive currcnt from batteries. or in

somc cases from the rcceiver being tested. Or they,

may be operated from any mains point if a simple
power-pack is incorporated.

Signal gencrators for umateur purposes may
emiploy extremely straightforward circuits, or may
be of a more comprehensive type with provision for
band changing, etc. A generaior which produces an
A.F. output may be used for testing the A.F. stages
of a receiver by injecting the oscillation into grid and
other circuits working backwards from the loud-
speaker. When the gencrator produces a modulated
R.F. signal this can be traced right through the
receiver. Apart from fault-finding, it may be used for
alignment, trimming, etc., upon any wavelength to
which it can be tuned. (And upon higher frequencies,
alse, by the use of harmonics.)

The simplest kind of circuits, using a buzzer, are
shown in Fig. I, but have only a limited field of
uscfulness. That shown at A gives an A.F. output
which can be used for A.F. circuit testing. The note
will depend upon the buzzer, which should be of the
small enclosed type with a steady. high note. Only
a very small dry cell will be required. At B the buzzer
is made to energise a tuned circuit. The latter is
adjustable to any desired waselength by employing
a suitable coil and condenser. The main disadvantage
of this circuit lies in the broad tuning obtained. exact
peaking of the generated signal not being casy, as it is
with valve oscillators. :

A.F. Oscillators

An extremely simple A.F. valve oscillator is shown
in Fig. 2, and is of the type olten used for Morse
practice. As with the other circuits to be dealt with.
the type of valve is not important. Any mains or
battery types, other than output valves with large
anode currents, may be cmploved.  For 6.3-volt
operation, valves such as the 6K7. 6J7. etc.. arc
satisfactory, or the six-pin UX based types 6C6,
6006, etc., may be used, if 1o hand. One or two valves
of this kind may be operated from dry batteries if
required, and oscillation may be achieved with very
low anode -and screen-grid voliages. A G-volt dry
battery is suitable for heater supply i no accumulator
or transformer is available. If a 12-volt or similar
supply is available, types such as the 12K 7, etc., may
be used. The seven-pin English-based valves such as
the 9D2 (13 volt .2 amp.) are equally suitable and
cheaply obtainable. For maximum battery life when
batterics must be used. octal pentodes such as the

_TASG/GT or INSG/GT (1.4 volt .05 amp) are satis-

factory, or miniature valves such as the B7G, 1S4,
174, etc. .If to hand, the old type 2-volt 4-pin battery
valves are perfectly satisfactorv. Various obsolescent
valves could also find employment in such circuits.
Triodes need not be employed, but pentodes or screen-

-

grid valves can be used. These may have screen-grid
and anode wired together for use in triode circuits, or
may have a separate screen-grid supply in the usuat
way. Where the suppressor grid has a separate pin
this is wired to cathode or valve filament.

In Fig. 2, oscillation arises because of the coupling
of the transformer. With this kind of circuit connec-
tions to one winding should be reversed if oscillation
does not arise. Some control over the tone obtained
may be had by adjusting the H.T. voltage, or by
adding condensers in parallel with one or both
windings to lower the frequency. The frequency may
be increased by including a resistor (about 5,000 to
50,000 ohms) between transformer and valve grid.
The output may be injected into any point in the
receiver by means of an insulated lead and test-prod.

Fig. 3 illustrates a circuit which does not require a
transformer. Separate valves, or a twin triode or other
twin valve, may be used. None of the values are in
any way critical, but to some extent govern the
frequency of oscillation. With average valves and the
values shown, the A.F. output frequency may be
adjusted from a few cycles per second to the upper
limitof audibility. However, an equal range is still
obtained when some values arc_changed, and it is not
necessary that both anode resistors and both coupling
condensers be of the same value.

R.F. Oscillators

The simplest type of R.F. oscillator produces an
unmddulated R.F. output—in effect this resembles
the signal radiated by a radio transmitting station
when no progranune of any kind is being broadcast.
As.a’ result, no audible indication of tuning will be
obtained unless the receiver is a superhet with beat-
frequency oscillator (the latter is not present in
domestic sets), or a T.R.F. receiver with reaction
advanced to the point of oscillation. In such cases
the usual whistle will be heard on tuning through
the generator signal. Such an R.F. signal will also
cause the A.V.C. system of a superhet to function,
together with any associated tuning indicator, ctc.

A circuit of this kind is shown in Fig. 4, and may,
of course, be mains operated or employ a screen-grid

_ Tuning Cofl.

Ein ==

*00/—*0luF

]
10
to
S00
- PF
b
Output (a) Battery (‘) Battery Ovtout
Fig. VY (ay,—Buzzer circuit  Fig, | (b).—Buz-cr clrcuit
Jor AL Jor R.F.
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or pentode valve. Ongc or two points arise, an under-
standing of which will enablc more advanced circuits
to be followed readily. To begin with, an R.F.
output is only obtained when the valve is oscillating.
Feedback must, therefore, be sufficient for this state
to arise. If the fecdback coil is wired in the wrong
phase, oscillation will not arise ; insufficient H.T.
or L.T. voltages will have a similar result. Secondly,
the tuning coil may be of dual-range type (for M.W.
and L.W. operation); or four or more * unit”
coils may be switched in, so that all-wave operation
is obtained. The coil or coils should thus be chosen
for the frequencies to be tuned. The condenser may
be a .0005 »F type, unless short waves only are 1o
be provided, when a smaller capacity facilitates
tuning.

= = HT+
=353kQ = 33K0
2 wo02uF 002uF =
_> I # }/| T " Output
'OO/—'OI/_:F
[ - ] ]
———— ————
HT—
s .5
M ZMN
]
| LT~
[ ' ,
7
o\<> L.T:“

Fig. 3.—A Variable Switch A.F. oscillator.

The R.F. output is taken through a very’ small
condenser. The valuc is not important but must be
kept small, and two insulated wires, looped together,
will be satisfactory.

Modulating the Output

When the R.F. signal is modulated the modulation
tone is audible with an ordinary superhet receiver,
or with 2 T.R.F. receiver which is not in a state of
oscillation. Such modulation is thus usually re-
quired, though provision may be made to switch it
out, when desired.

Fig. 5 shows a combination of the two circuits
given in Figs. 2 and 4. The .0005 #F condenser is
required in order that the R.F. oscillator may func-
tion, and the value is not in any way important. An
A.F. output alone may be taken from the second
valve anode, a condenser being included in the test-
prod lead, as in Fig. 2. M an unmodulated R.F,
signal is required, the second valve may be rendered
inoperative by shorting the transformer secondary,
or by switching the valve filament or heater off. With
mains valves, care should be taken 1o see that the
primary current of the transformer is not cxceeded.
1f there is any danger of this the transformer may
be resistor-condenser fed so that no primary current
flows.

A further method of obtaining modulation is shown
in Fig. 6, and only a single valve is required. Here,
oscillaticn s so violent that grid blocking arises,

2 . .

causing R.F. oscillation to ecase. As the grid charge
leaks away through the SO0K. resistor, oscillation
recommences, and this "is repeated rapidly, the
frequency of blocking being controlled by the
setting of the resistor. The result is a modulated
R.F. output, tunable to any wavelength provided
by the coils, and adjustable in tone, within limits.
For this type of circuit a fairly high degree of
back-coupling is required, and the coil or €oils may
consist of a single winding, centre-tapped for earthing.
For battery operation a valve of the output type
{e.g., 1S4) is very satisfactory, and will operate with
very low H.T. voltages. The R.F. typc of valve,
having a lower anode current, will require an in-
creased H.T. voltage. Due to the manner of opera-
tion the H.T. current is extremely small, and if such

= HIT+
< Feedback |
> or Reaction
2 winding ,

S—~25pF
Output —
005
HE
Tunea -
winding 7!

. LT+,

L7—
HT—

Fig. 4.—A4n R.F. oscillator (unmodulated).

a reading is discovered this does not indicate a
faulty valve or other defect. The circuit has the
disadvantage that the A.F. note changes, to some
extent, according to the setting of the tuning
condenser.

A Comprehensive Circuit

Fig. 7 shows a signal generator of more advanced
type, with provision ,
for band-changing
and adjustment of
R.F. and A.F. out-
put levels. The
first valve is an R.F.
oscillator similar to
those which have
been described, and
coils can be ftted
for any rcquired
waveband. In order
that the R.F. output
may be rcduced
when dealing with
receivers having
enough amplifica-
tion to make this
necessary, a potenti-
ometer is fitted in
the R.F.circuit, The
isolating condenser
may be of 1510 250

HT+ (9—60v)

+00/—*01uF
1

!! Output

AF
Trensformer

HT—

%% Chassis

Fig. 2.—A One-valve A.F.
oscillator.

.- N
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pF. In practice the .I megohm contro! will not usually
give reduction in output to zero, due (o capacity, but
a good degree of control is obtuined.

Modulation is arranged by feeding the A.F.
signal to the R.F. oscillator screen grid, -but anode
modulation could be used. In this case the SOK fixed
resistor may be omitted, and the R.F. valve anode
connected into the anode circuit of one of the triodes.
Again, no component values are critical.

Further, .1 megohm' potentiometers allow A.F.
output strength and frequency to be adjusted. The
A.F. isolating circuit condenser may be of about
.001 to .01 uF. Both isolating condensers should
be of sound type (preferably mica) with high ** voltage
working ” ratings, especially where mains equipment
is employed. Both R.F. and A.F. output leads should

Modulated

RFE Output HT+
5-25pF
o - ——
7 *0005
MF

Bz

Fig. S.—Modulation from an A.M. oscillator stage.

be screened, or sockets provided so that a screened
test-prod lead can pe plugged into either. Separate
triodes may, of course, bc uscd instead of the twin
triode.

Practical Construction Points

To prevent stray radiation the R.F. type of unit is
best enclosed in a stout metal cabinet, which will be
bonded to the chassis. Without this precaution,
direct radiation from the coils, ctc., may be picked up
at quite considerable strength by the receiver. With
the A.F. type of oscillator, screening is not really
required.

If the tuning ranges are to be provided with cali-
brated scales, rigid construction is absolutely essential,
and the dial must be firmly fitted to the condenser
spindle. Where the unit is to be employed for fre-
quency checking purposes, a large dial,with reduction
drive, will be required. The wavelengths or frequencies
obtained at various dial settings may be found, as
will be explained.

For some purposes no accurate indication of
frequency will be required, and no particular care
need be taken in this direction. Receiver and genera-

B
T, 4

—\y

O/
MF
~ LT+
LT
Zz HT=

Fig. 6.—Modulation by grid blocking.

tor may be got on the same frequency by tuning until
the note is heard, and a very simple scale of approxi-
mate frequencies or wavelengths, with large control
knob, will then be sufficient for the unit.

Usually, results are not very

SO0/ pF “25/K)Z

AW

. 33K0

good when operating such a unit
{rom the same batteries as those
employed with a battery re-
ceiver under test, because oscil-
lations are introduced directly

YYYVYYyYYv—

AMMAAAAAAA

7o other

*05 ,uﬁl
coils _l_

|
[

into the rcceiver through the
batteries. This is particularly so
with A.F. generators, where the
H.T. battery is in poor con-
dition. If such supplies must

hndl
T

YWy

uvn AMAAAAAAA

4

]
. Pl as -
: 322200 | Towe
S &7
pF
! ) =
-] *00/ ¢
mE
o/ /M) .;
MQ
Isolating
condensers
AN

=025 o/ M0

3

be used, the unit should be
isolated by a circuit such as that
shown in Fig. 8a.

For mains operation a suit-
able circuit is shown at b in
Fig. 8. A.C./D.C. operation is
not recommended unless essen-
tial, because H.T. wiil then be
common with one mains lead.
The transformer secondaries
should have a rating suitable for

ARARRARAARARL
YYYYYYVYYYYYY

» ]— - » .
*Q005F I . e RE \1\ £
m /ad l Output I Ovtput

Fig. 7.—A comprehensive circuit for R.F.JA.F. Geunerator.

the valve ot valves in the genera-
tor. Though a metal rectifier is
shown a valve can be used. The
whole is best built in the same
cabinet as the generator. The

AF HT—

waany. americanradiohistoryy. com
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circuit in Fig. 8b is, of course, only suitable for A.C.
mains.

Calibration

Assuming that a calibrated signal generator is not
available for reference, a home-built unit of this type
can be calibrated by plotting dial readings against
the wavelengths of known stations. If the graph is
fairly large, and care exercised, a high standard
of accuracy may be achieved.

A receiver is also required for this method, and
should be of selective type. A T.R.F. receiver fitted
with reaction is highly satisfactory—if reaction is
advanced to the -oscillation point, both transmitter
and generator may be tuned in so accurately that
heterodyne oscillation in the receiver ceases. With
superhets exact indication is less €asy to obtain,
though good results are possible. The volume of
radio reception should be kept low by removing the
aerial, or using a very short wire. Signal strength
from the generator should also be kept low, so that
a more accurate indication of tuning 1s obtained. A
short wire from the generator output socket placed
near the receiver aerial lead-in will usually afford
sufficient coupling for calibration purposes.

To calibrate, a known station is accurately tuned
in on the receiver. The signal generator is then
tuned until it is upon the same frequency ; the latier
will then agree with the transmitter. When a number
of points have been plotted, as shown in Fig. 9, the
dial readings for other wavelengths (or frequencics)
may be read off. Readings at the extreme minimum
or maximum positions of the dial should not be
employed. With some types of tuning condenser the
graph line will be curved.

Finally, harmonics may be used to obtain further
plotting points for the same, or other, ranges. For
example, if the receiver is tuned to 250 metres the
generator signal will be heard when the generator
is tuned to 500 metres. The receiver may then be
tuned up to 500 metres and left untouched while the
generator is tuned to 1,000 metres, when its note will
again be heard. Similar results may be obtained
with any other wavelengths, the generator always
being tuncd to the higher wavelength (or lower
frequency) when making use of harmonics. To avoid
possible confusion due to third, fourth and other
harmonics, the generator should always be tuned
to progressively higher wavelengths (or lower fre-
quencies) from the fundamental, until its note is heard.

350,
. /A/
450 /40{“464 M
/’Vorth 234 M.

oo § / i f

5 A Scottish 37/ M.
3501 {

< Wivesh 341 M
00 |

Midlsnd 276 M.
25 - 4
A Light 247 M,

R st 206 M|

0O /0 20 30 40 S50 60 70 80 90 100
Digl Readings

Fig. 9.—How to calibrate the dial from BBC trans-
miteers.

This will then show it is tuncd to twice the wavelength,
or half the frequency, of the fundamental. In the
same way, if the generator were tuned to 250 metres
its note would be heard if the receiver can be tuned to

Smoothin

choke

10—20K( or_resiStor }C” e
iz 7
+
-
7o
Unit ™= &-32
/uF
\
HT
-l
10—20K(2
To valve =
(3 heaters E‘i
ey ——”
(8). Ac.
viains

Fig. 8.—Isolating and mains circuits.

125 metres. The latter scttinAg, feft untouched, would
then form a calibration point for the generator at
125 metres, and so on.

Radio in Mobile Warfare

FFICIENT communications are of supreme
importance throughout all formations in modern
warfare, but nowhere is the need for ‘speed and
certainty of signals more vital than along a mobile
battlefront, where complete co-ordination is essential
between artiilery, tanks and infantry.

The firms of Mullard and Plessey recently gave
demonstrations of the latest British developments
in mobile military radio equipment to representativcs
of Commonwealth, N.A.T.O., and other countries.
The demonstrations, which were the culmination
of a tour of Western Europe by two Army type
vehicles containing the new equipment. took place
recently at Chobham, Surrey. The vehicles, which
are manned by members of the two firms, are now
in Spain, a country not visited on the earlier tour.

It is hoped that, in addition to providing British
forces with equipment of the first quality. a contri-
bution to the export trade will result from the sale
of this equipment overseas. In addition there are
obvious operational advantages 1o be gaincd by the
use of standard equipment by a number of co-operat-
ing armies.

Technical Improvements

The use of V.H.F. radio has madec possible really
reliable day and night short-range communications.
The range of these sets, whilst being more than
adequate for the purpose for which they are designed,
is short enough to reduce considerably the risk_of
enemy interception.

In the design of all equipments, spccial attention
has been paid to ease of operation ; for instance,
the frequency stabilities achicved are such that no
“netting > is required, tuning being extremely easy
and accurate. Servicing is made easy by unit con-
struction and by designing the equipment for maxi-
mum accessibility, while the need for servicing is
reduced by due attention to robustness and by
sealing against dust and moisture.
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Radio in Schools

HAVE had a [2ir amount of correspondence
I from teachers and others concerning my recent

note on radio in schools and particularly my
comment that many of the instructors were not
properly certificated teachers.  The plain fact is
that remark is true although it is equally true that
having obtained a job as a teacher in handicrafts,
the teacher mwust qualify by taking a recognised
examination such as that of the City and Guilds of
London. That is the least which should be recog-
nised. There are other institutions that claim to
train people, but membership, however, is available
to all. There is no entrance examination, and in
return for their annual subscription they are entitled
to put certain letters after their names. Before
joining such institutions you should first find out
whether they carry any weight in industry and
whether membership. associateship, or fetlowship is
recognised. Some of the associations are non-resident
and claim to fuifil their object by organising con-
ferences and lectures, which in many cases are a waste
of time. 1am always very cautious when dealing with
an individual vain enough to try to impress me by
appending after his name letters he has obtained for
@ guinea or so a year. Such a man is usually trying
to hide his lack of knowledge, hoping that the
recipient of his document is unaware that such
letters carry no weight at all. 1 received a most
bombastic letter from the secretary of a society which
deals with handicraft, who objected to my comments
about unqualified teachers. He claimed to speak
on behalf of handicraft teachers but admitted that
the letters which members place after their names
are not recognised degrees. Membership is confined
to those who have already obtained diplomas of the
City and Guilds or who have spent two or three years

in a recognised teachers’ training college, and

therefore membership is recognised as a standard of
education because all members are recognised as
qualified teachers by the Minister of FEducation.
This is rather an inverted way of putting things.
The Minister of Education recognises qualified
teachers because of their C. and G. diploma, or
their tenure in a recognised teachers’ training
college, which does not by a mere act of membership
set a seal upon their qualification. 1 am informed
that as from 1960 C. and G. qualifications will cease
to be recognised for teachers, who must then pass the
necessary examinations through a recognised teachers
training college. It is my view that to be qualified
as a teacher of handicrafts, the prime requirement
is that teachers should pass through an apprentice-
ship. Practical training demands practical and not
academic qualifications. 1 see no reason why anvone
should wish to duplicate the work of the City and
Guilds of London Institute which is recognised
throughout the world.

When it was myv fask to sub-edit manuscripts, 1
made it a rule to delete from an author’s name all

(o} N//Jv’/

but recognised degrees. T also gave their manu-
script more than an ordinary care in preparing it
for press.

How Many Have You Built ?

RECELIVED a letter the other day from a reader

who claimed to have built every receiver described
in all the technical journals, from 1932 onwards. From
his description of the circuitry of those receivers
with which I am acquainted, and of his knowledge of
the faults and defects of some of those early receivers,
it is obvious that he has. 1 was interested, therefore,
to probe the matter a little further, and asked him
why he had been so prolific. His answer provided the
solution. He was a dealer in the days when dealers
encouraged the amateur by stocking components
and often by lending their workshop for weekly
meetings of the radio club. He felt it necessary to
build the receivers as a test so that he could help
customers who were in difficulty. That was thc
sort of dealer in existence in the early days of radio,
but how different now. Few dealers will even take
the trouble to order a component for a reader and
that is why mail order firms continue to do such good
business. Constructors should be grateful to them.
In fact, most constructors now purchase their
material by mail order. 1 asked this reader which
set had given him the most trouble and he named
a well-known reflex circuit (not sponsored by this
journal). T asked him which had been most popular,
and he had no hesitation in naming the F. J. Camm’s
*“ Fury Four.” This set was widely advertised, and
for the first time in the history of radio journalism
the whole of the front page of the Dailv Mail at a
time when the Daily Mail took advertisements on
the front page, was booked to advertise it. Even
now the modified version is being built and readers
are still operating the original version with modifica-
tions, such as tone control and single knob tuning.
The original * Fury Four™ did not use ganged
tuning condensers and employed two H.F. stages.
How many other readers can claim to have built so
many receivers ?

An Early Book
BROWSING amongst some secondhand books in
the Charing Cross Road area the other day, 1
came across ‘* Practical Wireless Data Book,” first
published in 1923. 1 was interested to find out who
the author was. It was the editor of this journal.
Much of the data in that book is stiil up-to-date.
PRACTICAL WIRELESS in those davs, of course, was
not born. 1 wonder whether the germ of PraCTICAL
WIRELESS was in his mind in those days ?

WIRELESS COILS, CHOKES AND TRANSFORMERS
8th Edition. Price /-, by post 6/4.
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A Continuous
Programme [
Indicator

DETAILS OF A NEW
COMMERCIAL AUTOMATIC
SWITCH.

HIS instrument is the only
machine in existence that shows
listeners and viewers exactly what is
on at a glance on every programme
at ecvery and any minute of the day,
and enables one to choose the
particular programme they most =

B

desire to turn on.
The fact of being able to see all

programmes at a glance not only saves listeners and
viewers the trouble of looking up each programme
separately in the magazine, which in itself is some-
what of a tedious process, but being a slow and
cumbersome method, the time taken often results
in onc missing the particular turn they much desired
to hear or see. But with four programmes straight
in front of one it is an easy and quick matter to know
which programme you like and wish to choose.

How *“ The Indicator > Works

The driving power is obtained from an electric
clock, which is secured horizontally on to the base
board of the instrument. From the centre post of
the clock (that is the minute hand drive) is secured
a vertical post or drum. This drum, which is located
on the left-hand corner, winds off a strip, which is
approximately 6in. wide, from another drum on the
right-hand corner containing the printed programmes
for the week. In doing so all the programmes are
drawn into sight on the window in front of the
set. In the middle of the screen is a fixed pointer
across which all the programmes pass with clock-like
precision, enabling any programme to be read at a
_glance, at gny minute of the day. When the pro-
gramme strip passes the vision of the viewer the
driving drum rolls it up neatly out of sight.

At the top of the pjicture is the date and the day of
the week ; this is printed in bold type to enable it to
be read easily and quickly, and is in fact a revolving
calendar. Next comes the exact time divided off
into five minute spaces, and indeed is a clock. Next
comes the Home Service, Light, and Third pro-
grammes, then the Television programimes. The
strip is divided off so that each programme has its
own horizontal space. Underneath the TV strip, or
space, there comes another space that gives other
interesting and useful information, such as sports
events, elc : below this again we have yet other picces
of useful information—'* postal information,” phases
of the moon, state of the tides, lighting-up times,
ete. The final space, towards the bottom of the screen,
is designed for an advertising medium, and should,
as the programme indicator becomes more and
more popular, be a most hucrative source of revenue
to the manufacturers of the invention. Details of

A view of the completed indicator.

how the new reels are to be distributed each week
have becn carefully gone into and found - highly
practicable and casy and straightforward. )

The patent specification includes the protection
for the use of both types of clock driving mechanism
—the electric clocks for listeners and viewers who
arc on the electric mwains, and the spring wind
mechanism for users who are not on mains and
depend on batteries for working their sets—both of
these new machines are now ready for inspection.
This device is also intended to be incorporated in an
ordinary wireless set, cither built in from the start
on new sets, and also even for altering old existing
sets, enabling them to use this indicator.

The inventor is open to receive propositions from
would-be manufacturcrs for the invention, and they
should get in touch with the inventor and patentce :
H. W. Bolsover, The Mount, Grosmont, Yorks.

Electronicipainting

ELECTRONIC painting, in which the paint flies

on to the object without use of brush or high-
pressure spray, is being developed in Hungary's
Red Star Tractor factory.

_Parts to be painted are placed on a revolving
stand surrounded by a copper-wire grid connected
1o the negative side of a 100,000 volts direct current
supply. 9 o !

Electrons flow towards the object to -be painted—
which is an earthed positive pole—creating an
clectréstatic field around it. Into this space is
injected atomised paint from a low-pressure gun.
The paint particles pick up the negative charge and
fly to their * positive ~ target like filings attracted to
a magnet.

According to the newspaper Népszava paint loss
drops to 10 per cent. compared with 50 per cent
with normal spraying. Another advantage is that the
operator can control the operation from a closed
cubicle without fear of damage to his health from
the paint.

So far the method has been used only for com-
ponent parts, but plans are being made to adapt the
method to painting whole tractors.

wnany amaricancadiohistorvecomde——————— -
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~BAND 3 T/V CONVERTER — 185 M/cs-196 M/cs
£2-5-0 post free.

This Unit comprising drilled chassis. 7in. ¥ return of post. 1/6. post free. Supply voltages
4in. x 2lin.. two minialure valves and met, required 200-230 +., 20 mA. HL.T. 6.3 v. | a.
rect., wound coils. res., cond., ewc., is a slightly L.T.

modified version " of the circuit shown in Power pack companents to fit chassis as
Wireless World, May, 1954, It has proved illustrated. 30 - extra.  Complete set wired.
itself highly successtul—over 3,000 sets have tested and aligned ready for tse 20/- extra.
already been sold to buyers all over England. Band 1. Band 3 Ac switching cun now be
We invite you to visit us and see it in operation added, switch kit, 6:6.  Full range of Band 3
for yourselves. Suitable for most types of  aerials in stock.  Adaptors from 7/6 per set,
T/Vsets. . T.R.F. or Superhet. Blueprint and  Dipoles-indoor 6.6, outdoor with cable 13/6.
circuit details will be sent on application by Band I-Band 3 Cross-over filer unit, 10/6

chm ELECTROLYTICS ALL TYPE3 NEW STOZX
Yolume Controls 80 cthtn COAX ™ TRANSFORMERS — 465 e | n.iomiommme | Can Types, Clis, 3. ea.
Midget Ediswan type. | ¥I'ANDARD {in. diam. ., A . 95 v, BlEY A 1/9 | #4+8/450 v. T.C.C. 4/
Long spindles. Polythene insulated. Brand new g\--mau,urm-tur r's mulge} l.Ia'Al‘., ! 30050 v‘ A 2 b fop 16450 Hunts 5,
11 vear. Al < | GRADE  “A™ ONLY. ‘ size 'Jll ] :vaz( dI‘}m core &unuwé l."u o o e T 48
1 0 ol for 2 Mec.- wound coils, High (. Bargain offer, 7/8 pair. = ¥y - | Y
o‘?.;f‘;’_ SRR L 8d. vd. £/300 5., Tn 278 BEC 316
NoRw. 2. P8w. D.P.Sw. | SPECIAL, — Semi-air ALL WAVE RADIOGRAM CHASSIS 4+8 50U v, b, 48| B
3'- 4/- 4/9 | spaced polythens. . &0 THREE WAVEBANDS FIVE VALVES N+16 450 v dbinty 5 - |
COAX PLUGS - Y2 | olin Coax {in. diam. AW, 16 50 LATEST M1DGET | |W/15¢ v < 88|
SOCKETS ... 1/- | Nuanded core.  Losses e, "o'u "“ ;“55?"&1 et A 16/500 v, 14 4 -
COUPLER . 13 § cut 50, d. yd | D v moem SERIES | LS4 16/450 v. T.0.C. 56
OUTLET BOXES ..: 4/8 . D . = Lk 32350 v. B 4
- Prand New and Guaranteed. A.C. 200/230 v. Four 321500 v. Tib, 5

TWIN FEE-:DER.so ol-uns,su._ul. ; 300 ohms, 84, yd. f(,',:i:if‘m{, \";'_u;fﬁhzmge -“;{it b mg{mgt_-neu(;;m; 324320550 v 1500 3 8
WV )7 & s, - . J«mg-Lram, 1CK-Up conngrtinns, () 1ron-dusi .

'f; ;;Nx;ccoi? ii'ig?‘ D ‘”‘I'““ Ll. yd cored coils. Latest circuit technigue, ilelayed A V.C. | MAIN3 TRANSFORMERS. Mal: n om own

5 c d. pec ¥ Ho. dia. anl Negative feedbuck. Output appmt. 4 watts, | Workshops to Ton Grude apec. Fauily interleavend

TRIMMERS, Ceramie, 4 pl.—70 pf., 93. 100 pi.. 3 >

: X in. Glass Dial—0in. | and iwpregnnted RADIO AND AMPLIFIER
150 pr, 135 250 pt.. 1/8; 600 pt., 1/9. PHILIPS | 4!in. horizontal or vertio tvpe available, 1it by 2 | TYPE. - 250 v.. Gic . 1.W . sec.. 3 v. or
fieehive Type—2 to & pf. or 3 to 30 ., 1/3 each. i.ot Tampa.*

) ipat Four Kuobs supplied.  Walnut or | ret. 6.3 v 1. st H
RESISTORS.—Pref. values 10 ohms 10 megohms. | 1vory to choice, aligned and calibrated ready for use. | ISOLATION TYPE. 1.
5

.91/~ ote. C.R.T. HTR,
teakage with or without

Chussis isolated from mains. | 259, see. bouat voltage. Ratio 1 : 1 or .25, 2 v.s
CARBON WIRE WOUND | {hu ericE £9, 15. 0 voltage. b
2 . o o arriage amd Insurance. 4/8, . . 108: 4 ., o 0.9 87 6; 1.3 v., 10/8
ROl By, Jke (all s “'} B ows N/a | St o 10in. speakers to match availuble. | Ditto it s prlries 207250 ¢, 1218, Specid,
a3l S el g to order. BPECIAL TYPES. To designers spec.
2w, 9d. {5w.) ohms 2,44} o = r T h e i
P - o = Simplex, 353~ Vicwroaster. 3%’-: Lyny, 80/-:
bl bR R “'} Lber 1 BARGAIN VALUE IN | PN Thpe fieck. 32:6 - Sevudmaster. 38 1
1. HiStad, & w.2- 0w ) ohms 2/3 | RECORD CHANGERS l Nubtd Gy 85 - 7 Oy 12, 5 -, HEATER
WIRE-WOUND POTS. ' 3w.LAB COLVERN, Etc, Recommended for above chassis w12 V. 70, 78 1 55 v
Pre-det Min. T.V. Type. | Standard 8izc Fots, 21in. B.S,R. MONARCH. —Latest Model 3 sp. Anto- L.F. CHOKES. 10 H. ¢ 5/
Knurled Slotted Knoh. | Spindle.  High Grade. Changer Mixer Unit.  Fanous Magidine, § | 10/65 19 11.. 126 w10 8, 20 H.
All values 25 ohms to 30 All Values. 160 ohms to 7, 10 and 1Zin.  Record Belector. Modern Himplex, 108 :  Sandisster. 108
K., 8j~ ex. 50 K., 4/- 30 K., 5/8; 100 K.. 6/8, Lream Styling Dnal Xtal Cartridge Styins for | gram., 138.  OUTPUT TRANSF.
Ditto  Carbon  Track | W/W EXT. SPEAKER Hi-Fi reproduction. As used by leading 8/81 P M Quality Ko, 35/«
50 . to 2 Meg., 3/~ CONTROL 10 @, 3,-. manufacturers. Bargain Price. | sectionuiised \n:' i ‘.‘Ld k ;lloll) t)ixn. :\ll"p 18 u:‘[:g :
—Mica or 8. Mica. All pref. values. Carr, standard pentinde. 482 ditto ! Thty . i
.ea. Cernmic types, ’;; pl.-3,000 £8. I 9.6 ins. 4/6 ‘ :mu!l pentede, 3 9 Mi-iget battery pentode (181,
‘Tubulars, 450 untx | 8500,y
301, .02) and .1 350 v | ) v, or 230-250v.
= g NEW ALL | o5 watt, instrioeent type. 21 - watg, Pencil
i 18 LS00 A atte M. | BOXED VALVES guarantiip | '1h s o o e Tyve, 25/-.
Wil ”‘ﬂi .,I'llc.é., 5.8, kY. T.C.C., u/G: ! imn /81607 8/6/ECT.80 12/6/MU14  8/8 | Conprehwriive stock of «pures availuble. . n
SILVER MICA CONDENSERS. .10 | oixa 7/8 SANT 9/- BK4l 10/8/ "5 12/6 | CRYSTAL DIODE.-—V ery _seixitive.  L.ELC.. 2/-.
M. £0 500 DE., 1 G170 ol 3 O(K)}pf 13 14 7/8.6Vi 7/8 1EFA0 |PCTRo 1278 RECO!}D}NG TAEE} 1_41112. seelrl, =coteh hoy, 30/~
1.5 pi. w0 500 pi., 1/9. 515 pt. to 5,000 pi.. 2 -, ';': m“ék:‘ g,itf‘zggygrd 10/- ﬁ.lsf_ gg competitive pig i
N SV 8-lEas) 2 lBquip. 5/6/PT82 10/
7 3/8/1ine 1 1076 1160 10/8! PR3 1278 ' ’_

ELANE 11 11 L [PVs0 110-
GAMG a;e."i'm. U8 1IVSS 136 Lyll g |
A6 ggionca sglmLn 1Y 12

10/6/190C87 128 LIS 1206 5,1 5y |
THEM 38 BCUBK 1g g{nmo 12/8 1pg| 6/8
K5

i 8/8 BCF82 1 AL 12/8,¢ 8/6
6K8 9/« ECH42 10/8 1440 10/- U 12'6
SPECIAL PRICE PER SET.

11%5. IT4, 185, and 4 or SV 5/6
HHS, 6K7, 6Q7, 6V6, 5724 0r 6X5 35,

SPEAKER FRET.—lxpanded Brouze auodised
metal 8in. x 8in, 2,31 1o x 8o, § X
.. 8/8. etc

| 120, 4/8; 12in.x 16in., 6,-; Sx 12

] N F.M. TUNER-UNIT (87 mc's—165 me's), by Jason.
svALVE AMpLirign | | QUALITY FLUORESCENT FITTINGS | | £, FNFR-UNIT 5 me 15 e, by o
@ oA T i e Ldead for home or workshop, 41, 200 V.. | Cowplets Kit of parte 1o build this nedent Highly
\ th variable Tone and Yolanie controls Milget rorapleie with tube. ballast uniy, er Ly suecesafal unic. diilled chas i and J.B. clial, coilwond
By valyee, 4 watts ougput. etlliwk. for use.  Famous  maunfactursr’s  surplius cxug, 4 3.5 A mininture valves aud all components.
ted from Maine. A0, - vy A olfeved «t approx. lwmlt piricc. Starter switch ete., for enly £6.10.0, post rree. SUPERIOR
ifter at an ecenomical pri - PRICE ivpe, 42 - Quick start type. 478, Carr. and TYPY GLASS DAL —alibeated in Mel/s and

3 1 206, Wired and testeil. 15'- extia. ine.. 76 evira edge Lit by 2 prict latps. 12/8 extra.
Blueprinl, cirewit awl iustr., 18 (roe with ki, Hhustrated handbook with rull detuits, v -, post fres

= TRS RADIO COMPONENT SPECIALISTS (Est. 1946)
PN 70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188)
59 yards Thornton Heath Station. Buses 130A, 133, 159, 166 & 192
@ Li.t d above are only a few items from our very lazze stock. Send 3d. stamp today for Complete Bargain list.
/ Hours: 9a.m —6 p.m, | p.m, Wed. OPEN ALL DAY SAT,

Teens C.U.0.0r 00D, - Kindlg male chequ s, P.O.s,ele., pryablelo TRS. LogtfPackingupto} 1. Gil., Wh. 1/-, 316, 1 G, 516 2/, 10{h. 276,
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3-D Stereophonic Sound Is Here
ANOTHER SOUND BARRIER OVERCOME BY 'I'SL

GOLD PLATED DIAPHRAGM. With a gold sputtered poly-
thene diaphragm for purity of tone these electrostatic loudspeakers,
recently introduced into this country by TSL, are designed to as
reproduce the very high frequencies in the sound spectrum and
to operate between 7 znd 20 Kc/s where the ordinary dynamic
loudspeaker sounds flat and lifeless when reproducing certain
symphonic passages. To obtain life-like high quality reproduction
znd reception just add one or more high fidelity TSL electro-~ ters '’ should be kept
static spezkers to your receiver, radiogram, television or AM/FM

receiver,

THREE MODELS AVAILABLE. To meet differing conditions
and types of amplifiers, TSL market three models of their clectro-

static ‘' tweeters.’

Type LSH 75. For single-ended cutput and small push-pull amplifiers.
A high output wide-angled model for medium

Type LSH 518,
power amplifiers.

Type LSH (CO.
amplifier.

INSTALLATION.-TSL electrostatic loudspeakers must be
operated from a high impedance source, i.e., from the primary of
the existing output transformer. They are not suitable for con-
nection at speech coil impedance.

FITTING A TSL ELECTROSTATIC SPEAKER to any

5000 pF OO uf
i+

! g
N I
1

MY 4+ &

A high rower diffused model for all classes of

l
_°?1°L“,,_J

C'rcuit cu'table for
single-ended output.

the equipment to the
electrostatic

to the minimum length.
CIRCUITS.—The circuits

‘twee- HY +

illustrated

[ ]
are to be added they Q00 pF =
should be mounted g T 0iyf :]z:o:n
near to the A\ T —— s} — ¢
dynamic loudspeaker \I Lr,I es»ni; ’nx‘:\i; ]
as possible. Leads from T/ | b Bl

1‘30900‘ - OipF 1 ioxN

Symmetrical Network for Push-pul).

are but two of the

many ways in which electrostatic  units may be added t2
existing receivers and amplifiers. Circuit values are the same
for each model.
capacitor

Resistor

ordinary receiver is simple
—it merely entails the
addition of resistors
and capacitors. To
fit an LSH 75 the best
method is to suspend the
unit centrally in front of
the cone of the existing
speaker. When two or
more electrostatic units

TYP:E
LSH 100

values, have been

and capacitor, or choke and
chozen to provide neccessary
{ilter constants to prevent
frequencies of the middle
and lower registers reaching
the electrostatic units.
Type LSH 75,126
Type LSH 518, 17/6
Type LSH 100, 21~
(Purchase Tax free.)
Full instructional data
supplied with each model.
The frequency response of
each model is identical and
is zs follows :—

3 kc/s response = - 0dB
8 kcfs " = -+13d8
10 kc/s v = +15dB
12 kefs o — .1i8dB
14 kefs o = -+ |8dB
16 ke/s ” = -+ (8dB
18 kefs o = +13dB
20 kefs = 10dB

Export enquiries invited.

Ask your local retailer, or in case of difficulty write, call or phone:

TECENICAL STUPPLIERS L'TD. Hudson House, 63, Goldhawk Rd., W.12. SHE 2581/4794.

IIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIIIIIIH E N RY ’ sIIIIIIIIIIIIIIIHIIHIHIIlIIIlIIIIIIlIIIIlIIIIIHIIIIiHIIIII
CRYSTAL MICROPIIONE

BAND 11} CONVERTER
UNIT
Complete Kit of Tarts.
Including 2-EF80 and
Chassis and Wirinz Dia-
gram. Voltage required

(RADIO LTD.)

U.S.A.

DICATOR U
Type BC29A (Brand New)

VCR97 (slight cut-o!f) 15/~

This well-known _RF26
Unit is now adaptable for
F.M. reception usinz 2 1F.
stazes ani scparate local
Oscillator and tuned by a
Muirhead graduated Ver-
nier drive. Can be con-
verted at low cost of 92/6.
Send 1/8 for 8-page Descrip-
tive booklet containing full
wiring instructions, cir-
cuits and layout diagrams.

T CATHHODE IRAY TUBES |

200 v. at 30 mA 6.3 v. .6 These Units are in abso- VCRO7 guaranteed
amps. 48 8. plus 2,- P.P. lutely new condition. In full 'TyV Picture ... 40/-
Or assembled and tested, black crackle cabinet VCRS517C, guaranteed
67/8. plus 2- P.P. 141in, x 9in. x 9in. Complete full T/V Picture ... 35/
Power Supply Components. with 3 BP1 C R Tube, Shieid VCRI38A. guarantecd

22/ . and Holder, 2-6SN7GT ; 2 T V Picture ... 35/~
The Unit Complete with 6H6GT ; 1 6X5GT ;1 2X2 3 5BPI, guarantced full
Power Supply. Tested and 1 6G8. V.controls, con- TiV Picture .. 30-
ready to plug in. 97:6. densers, etc. Ideal for Carr. & packinz on all

'scope. 65,-, Carr. Pd. tubes, 2/-.
““ RF 26" M. CON-
VERTER UNIT 88/100 QUARTZ CRYSTALS
s

Ivpe T 243 Fundamental Frequencies
2-Iin_ }-in. Spacing .
<60 TYPES IN FOLLOWING FREQU ENCIES
5675 ke/s (o 8650 ke/s (in steps of 25 ke g).
5706 ke/s (o 8340 he s (in steps of 33,333 ke/sd.
BRAND NEW 10/- EACH

Special Price for Complete Scts of 80 or 120

PYLE 45 Meis

TYPE 3583 U
Size 15in. x 8in._x 2in.
Complete with 45 Mc's
Pye Strip. 12 valves. 10
EF50, EB34 and BA50,
volume controls and hosts
of Resistors and Con-
densers. Sound and vision
can be incorporated on this
chassis with minimum
space. New  condition.
Modification data supplied.
Price 63'8. Carriage paid.

i

Fype PT 241A. 54th Larmonic 2-I"in }-in. Spacing

21.1 Mc/s. 23.2 Mc/s. 23.2 Mcys. 26.1 Mcis.

21.2 o 23.0 . 1, %64 .
22.8 24.4 7.0 .

229 . 26.0 ..

Brand New & Guaranteed 7/6 ca.
FT241A 200 Kefs o
FT241A 465 Kc's o
HOLDERS FOR CRYSTALS .
SPECIAL PRICE FOR QUAN

TILS.

B.S.K. 3-SPEED AUTO-CHANGERS =
These are brand new in original cartons. Plays mixed records.
Cream finish. List price £16.10.0. Our Price £7'19 6.

WE HAVE OVER 50.00
VALVES IN STOCK AT VE

5. HARROW ROAD. PADDINGTON, LONDON, W.2

VALVES — VALVES — VALVES
0 AMERICAN AXD |
RY LOW PRICES. S
‘RATED CATALOGUE.

FOR 28-PAGE ILLUS

\waany americancadidhictar, onm

INSERTS

rosT
FREE

ldea} for tape recording and
amplifiers. No matching trans:
former reguired.

62A INDICATOR UNIT
Containing VCRI7 with Mu-
Metal Screen 21 valves i—
12-EF50, 4-SP61, £-EASO0.
2-EB34. Plus Pots.,
Swilches, H.V. Cond.. Re-

sistors, Muirhead S./M.
Dial. Xtal._Double Deck
Chassis. BRAND NEW,
ORIGINAL CASES. 67 6.

Carr. 7/6.

INDICATOR  UNTT
TYPE

Unit _contains
Cathode Rayv 6in. tube
complete with Mu-Metal
screen. 3 EF50. 4 SP61. and
1 5U4G valves, 9 wire-
wound volume- controls
and quantity of resistors
and condensers.. Suitable
ejther for basis of television
(full picture guarantced)
or Oscilloscope. Offered
BRAND NEW (less relay)
at 67/6. Plus 7/6 carr,
*“Radio - Coustructor '’
*scope circuit included.

TEL. : PADDINGTON 1008/9, C401
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A BEDSIDE TIME

SWITCH

SWITCH-CONTROLLED RADIO AND READING LAMP OR OTHER ELECTRICAL EQUIPMENT

By K. V. R. Bowerman

EVERAL manufacturers have produced radio
S sets which incorporate clectric alarm clocks,
the idea being that the clock. instead of ringing
a bell or sounding a buzzer, switches on the radio
and perhaps a bedside lamp as well. The sleeper is
thus gently awakencd by music to a room lit by the
soft warm glow of the bedside lamp.
Unfortunately we cannot all afford to buy such
a radio set. But if there is already an ordinary
bedside radio and an ordinary clockwork alarm
clock in the possession of the reader the same
facilities can be provided at very little extra cost.

Modifying the Clock

Fig. 1 shows onc of the more popular types of
alarm clock, but the principle is the same no maltter
what type of clock is in use. Unscrew the winders
and remove the screws which hold the back casing
of thc clock. Remove the casing. Bend the alarm
striker so that, although free to oscillate, it cannot
strike the bell or the side of the casing. Replace the
casing, the securing screws and the winders. Give the
“alarm”
Note the direction of rotation of the winder. Solder
a piece of the stiff wire or rod to the winder. The
length of rod must be such that, at some point during
the rotation of the winder, the end of it will touch
the surface on which the clcck rests.

I necessary, make a *“set” in the rod so that
it clears the mainspring winder, hand-setting knobs.
etc., throughout its full extent of travel. At the free
end of the rod slide on a piece of rubber sleeving
(bicycle valve sleeving will po). Now secure the
clock to the lid of the cigar box-—at the front
cdge and at onc end, as shown. With the type of
clock illustrated it is necessary only to drill two holes
in the base to take two small wood screws. Methods
for other shapes of clock will no doubt suggest
themselves to the reader.

Fixing the Main Contacts

From insulating wafers and a pair of rclay contacts
make up a contact assembly, as shown. Securc this
to the lid of the cigar box (with two 6 B.A. bolts.

" nuts and washers) in such a position that the rod on

Rod Alarm’ Winder Alsrm’ winder

7699N
Switch

s
A/\‘ rF o Set
N &
]
Lig \ } -~
\ \i % Sontacts
e — ———
% —— =\ =] | @\ 9
) / A
Cigar Box Contacts Sockets

Fig. V.—Views of the switch and coniaet mechanism

Y

winder a few turns and set off the alarm.

waany americanradiohistorvy com

the alarm winder closes the contacts Swhen it rcachcs
the end of its travel. It will now be seen that if
the rod is turned as far as it will go in the ** wind
direction it will travel back when the ™ alarm “ gocs
ofl and will close the contacts.

Fixing the Relay, the Switch, and the Plugs

Open the lid of the cigar box with the clock and
contacts attached and allow it to rest on a book or
some other convenient support. Place the relcy on
the floor of the box close to one end. with the moving
contacts unpermost. (Sce Fig. 2.)

Crock ——————ou IR —

Contacts _

Switch— _
Battery..
-4
-
Sockets/

N

Fig. 2.—How the apparatus is housed in a cigar box.

Now cut a strip of thin tin or thin aluminium
about 3in. long by 4in. wide. and drill a hole at either
end of it. Pass the strip of metal over the coil of the
relay and screw down the ends of the metal strip so
that the relay is held lightly but firmly in position.
This somewhat unorthodox method of fixing is not
recommended for relays required for delicate work, but
1s quite satisfactory for this purpose. Drill two pairs
of holes at the opposite end of the box to allow the
passage of flex to the two 2-pin sockets which will
be fixed there later. Drill a hole in the lid beneath
the tags of the main contacts so that flex can be run
through to the contacts. Drill another %in. diameter
hole at some convenient position on the lid to take
the toggle-switch. Secure the toggle switch in position.
Cut another strip of the meta! lurge ecnough to
make a bracket to hold the batiery. Finally drill a
hole at one end of ‘the box lor the mains lead.
Wiring . .

Plastic-covered flex is suggested for all wiring.
Single leads can be made from flex which has been
uniwisted. if you are electrically minded the
schematic diagram (Fig. 4) should cnable vou to
wire up the unit without difficulty. If not, th¢ point-
to-point wiring diagram (Fig. 3) will help you. Note
that for the clock contacts. relay contacts and
switch contacts, wires will have to be soldered
10 solder tags. The other connections are as for

J


www.americanradiohistory.com

106

PRACTICAL WIRELESS

February, 1956

ordinary electrical fittings (i.e., grub screws). The
following sequence is suggested :

1. Solder two leads to the relay coif tags. Take one
lcad to one of the contacts on the box fid and the
other to one side of the battery. * R

2. Looking at the switch from the back (see Fig.
1), join tag one to the vacant contact on the top

. of the box. Join tag three to the vacant terminal
on the battery

3. Take a fead from one of the moving contacts
of the relay and measure off enough to reach tag
four on the switch. Strip the insulation for about a
3in. at this point but do not cur the wire. Solder the

'bared section of the lead to tag four, then run the

2~ Pin
Sockets

Mains

o — 7

Fig. 4. — Wiring diagram of the mains switching.

lead to the holes for one of the two-pin sockets.
Again bare the wire without cutting it and twist the
bared portion into a
point. Push this through
one of the holes and
secure it to one of the

points of one of the two- contacts.

LIST OF PARTS
1 P.O. type relay with one pair of heavy duty

DPDT Switch

‘Clock 2-Pin Sockets
Contacts {rear view) for radio
- and /amp

/
124

|
.y

Battery

70 Mains
Fig. 3.—Complete wiring diagram of the installation.

tacts should also close. If not, operate the toggle
switch and try again. If the rclay contacts ciose,
and operation of the toggle switch causes them
to open again, all is well with that part of the cir-
cuit. Close the lid and reset the rod. Now plug in
the radio and bedside lamp to the two-pin sockets
and switch the toggle switch to the “‘relay off ”
(Manual) position. Switch the radio on. Plug in
the two-yard lead from the cigar box to your wall
socket. The lamp should light and the radio should
start to warm up. Operate the toggle switch (Auto).-
Both radio and lamp should cease working. Now
set off the ** alarm.” As the brass rod comes round
and closes the contacts on the lid the light should
come on and the radio start warming up.

Operation

Mark the switch “ Manual ” and “ Auto ™ as indi-
cated above.

Before retiring set, switch
to Manual and wind the
alarm clock mainspring.
Set the alarm dial to the

pin sockets. Take the 1 4} volt battery. time you wish to be waken-
loose end of the Iead 1 double-pole double-throw toggle switch. ed and turn the brass rod
and push it through one - §§&ginogﬁ§§t?:g]:;cket5- in the "~ wind > direction
of lhq holes kfor theCOIhqr Small length of stout red in any solderable as far ﬁs it V‘V)llljg%. S\?”tCh
two-pin socket. ~ Cut it metal (4 B.A. screwed rod is suitabie). o, g WESEED Ly

and radio. Adjust the

to length and secure it to
one of the points of the
second two-pin socket.

4. Now take two yards

Piece of sleeving (valve rubber).
Relay contact assembly with insulating wafers.
Cigar box or other convenient container.

votume to the required
level. Whenyou are ready
to go to sleep switch to

L T e R R )

of flex and unwind about
12in. of it. Take one 12in. length, bare the middle and
solder it to tag six of the switch. Measure off
enough of the other 12in. length to reach one of
the vacant points of the two-pin sockets. Bare the end
and secure it. This leaves one point of the two
sockets vacant. Solder the end of this lead to the
vacant relay tag. Measure off enough of the same
lcad, bare a {in. and twist the bare section as before.
Sceure this to the vacant point of the socket. *

This completes the internal wiring. Secure the
sockets to the side of the box with wood screws.

Connect one of the plugs from the two sockets to
the two-yard flex lead from the cigar box. Con-
nect your bedside lamp to the other plug.

Testing

Turn the rod in the “ wind ” direction as far as it
witl go. Set off the alarm and let the rod run back
to close the contacts on the lid.

-The relay con-

Auto. This will turn off
the radio and the light. At the time set on the alarm
dial the radio and lamp will be switched on auto-
matically. As soon as you are properly awake switch
over to Manual, as this will disconnect the battery
and enable you to work radio and bedside lamp inde-
pendently in the normal way.

In this way the battery will last at least as long as
that on any front door bell circuit.

The use of a relay in this circuit isolates the mains
voltage from the clock contacts and it is, therefore,
perfectly safe, provided the box is kept closed. 1f there
are children about it is best to screw it. .

Readers will, no doubt, be able to adapt this idea
to suit their own needs. For instance, a more clabor-
ate and_ craftsman-finished support for the clock
might be devised and the clock contacts themselves
could be partly concealed to make a really neat job.
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. A TREFLEXED " RECEIVER USING THE MINIMUM OF COMPONENTS AND VALVES
By W. Sheppard, G2FUF

constructing a superhet, are deterred by
three factors. These are : (a) Multiplicity of
circuits 1 (b) Complexity of circuits, and (¢) Need
for expensive instruments for lining up the LF.s.
The writer is no exception to the general class of
constructors and had repeatedly sought the solution
among published designs. But all failed to qualify
in one respect or another.
So the writer decided to design and construct the
simplest and best superhet possible in the light of
general requirements. These were, that the

D 10ST constructors, when faced with the task of

25 v. tubular electrolytic capacitor. 1In the interest of
quality, considerable experimenting was carried out to
find the best bias combination and finatly the writer
decided on the combination shown. The midget
output transformer should be the best the constructor
has, or can afford, for the writer has found that more
trouble originates in this component than is generally
realised. The correct match in this case is 70 : 1
feeding into a 3f2. 5in. Rola speaker. A tone con-
trolling capacitor is connecled across primary ol
output transformer.

receiver should be : As small and compact
as possible without using expensive midget
components.  A.C./D.C. type. Capable
of giving high-quality output. Be readily
transportable.

Rather regretfully, the writer has to
admit that he has not entirelv been able to
eliminate the necd for cxpensive lining-up
instruments, but a signal generator can be
dispensed with if 1.F. transtormers of the
recommendcd manufacturer are used. [If |
others are used the lining-up procedure is
given.

Since the writer is not a keen short-wave |
broadcast listener, and since the inclusion |

o . -
2nd ||( I"l Twin=Gang |
1FT Tunin \

r"k_ T f’ Com;’ens?er N

Spegker

of a short-wave band would make the "=
circuit unnecessarily complex, it was decided
that the receiver would incorporate only
long and medium wavebands. Within this
specification  surprisingly  high-quality
output has been achieved.

Top of Chassis

Volume

Tuning
On/Off

Drive

Circuit and Components

As can be scen, the circuit is the superhet
stripped down to the minimum. There is
little remarkable about it, with the excep-
tion of the 6BS. This valve is in a reflex
circuit which has the advantage, not only
of amplifying the 1.F., but also of increasing
the audio signal to obtain greater ampli-
fication without using an extra audio valve. | 0 ©
The three valves used were chosen because
of their ready availability from W.D.| © ©
sources and consequent cheapness.

The 1.F. transformers are Wearile 463
ke's Series 500 and were chosen because

16 + IS F

of the superlative results that the writer
has obtained with them in the past. Their
connections are always plainly  marked.
However each constructor has his own
pet preference where 1.F.s are concerned.
The output valve is biased by a 15002
I watt resistor and by-passed by a 25,#F

Tunin,
D' veg

Wavechange I(/)o/}rg ;f
n

Fig. V.—Above and below chassis wiring deiails.

e
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!.‘ The power supply calls for a little comment,
§ particulurly with regard to the selenium reulﬁels
i Two of these units (RMI’s) are connected in series
and before mounting them, the constructor shoutd,
in the interest of safety and expense, make quile
sure that no little pieces of wire or solder are trapped
between the vanes It takes very little time to examine
them carefully under a strong light. It is recom-
mended by the makers that the RM] rectifiers be

-

o |

Underside view of the chassis.

mounted with the fins in a vertical plane. This is (o
allow the heat generated readily (o escape.

Details of their mounting are given in Fig. 4

The mains dropping resistor is a 6400 standard
type. The writer’s method of finding the correct
resistance is 1o incorporate an ‘* AVO” meter in
the series heater chain and regulate the resistance
until the correct current is flowing. In the case
of the present receiver this resistance was found to
be 64302, (See Fig. 5 for details of dropper con-
nection.)

Although the mains dropper is mounted near the
sclenium rectifiers no trouble caused by heat should
be noticed. Most of the heat from the dropping
resistor will rise, and adequate proVision is made,
both for this component and that of the output
valve, by the inclusion of a metal plate mounted on
the back cover of the set. The plate is fitted so that
it is about }in. below the top of the cabinet when
the back is in place.

The size of the plate should be such as to extend

IIST OF COMPONEI\TS
Capacitors

Resistors

One 1 K 10 watt. Tuning  Condenscr. 2
LS K 3 gang 500 ;. vF.
One 5 K 3 watt. 16516 ¥, 500 1 F,
Gne 150 21 wait. 350 v. working.
i Two 27 K T watt 8 uF, SI\QO o rFy 350
i C Y e v. working.
One 12 K ] -watt, One 25 3F 25 v.
I Onel M @ -walt. Two 0.1 «F 350 v.
! QOne 27 K |-watt. working.
g Two .02 ;F.

One 470 K | -watt.

Onc 100 K }watt.

One 47 Kk }-watt.

One 270 2 }-watt.

One 1 M 2 Volume
Control with switch.

One .0025 .F,

Two .001 .F.

Two 106 1 pF.

Three 500 " /lF-

One 150 . nF.

One 002 .F.

Four 50 ;¢ ;.F Trimmers.
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beyond the space occupied by the output vahve and
mains dropper. The heat 1s collected by the plate
and deflected out of the holes in the back cover. This
arrangement avoids the polish on the top of the
cabinet being blistered by the heat developed from
the components in question. (See Fig. 6 for details of
plate mounting.)

Construction

A good idea of the layout will be gained from the
photographs, but to facilitate the construction the
valve holders should be bolted in position ; then
the cotls should be mounted on the underside of the
chassis. After this has been done the two-gang tuning
condenser should be fitted, preferably on grommets
to avoid any microphony. Next, the LF. trans-
formers and mains dropper followed by the output
transformer. Finally, mount the rectificrs and all the
other components.

Some constructors drill holes for volume controls,

3-Pole 4-Way Switch (2 unused)
LW Aerisl Coil
M. Aerial Coil.

__—Not used

MW Osc Cuil
Not used——
4L W Osc Coil
6K8 Mixer

Grid = _6K8 Osc, ’Y

dnode
6K8 Osc. Grid -~

Lw Osc Coil—
Mw Osc. Coil—"

Fig. 3—Decicils of the wavechauge switch wiring.
ALL TRIMMERS ARE SOpF
TC = TUNING CONDENSER
ALL UNRATED RESISTORS 1STIFT }\
ARE L4 wWATT :
s | g é
= &
27K0= :,
AT = .

eoorur
=

s

4

—AWWAWAY
an

H

Fig. 2.—Theorerical ci

654 | AT 1 - T

X i G o || | A T | i | M . | D | AT | | TS | G S 1 |1 | D | G AT D 1 D | QD | S 1 < ) | | | R ¢
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etc., after most of the wiring has been done, but the
writer has had very little luck when doing this since
swarf from the drill always manages to short circuit
imrortant components.

The loudspeaker should be mounted only atier
everything else has been done in order to avoid
damage to the cone, and also to keep metallic
particles from getting in the gap.

Wiring

Wire the heater chain first. 1t is advisable in the
intcrest of low hum level to keep the wiring flat on the
chassis and wherever possible into the angles and
corners. The heater chain also includes the wiring
of the mains dropper. This should be followed by the
wiring of the rectifier and smoothing capacitors.

From here on, to avoid the possibility of missed
connections it is recommended that the constructor
should work backwards from the anode of the 25L6
output valve.

Wiring between the coils and wavechange switch

. HT+
Mains Line o
— - * - —.
—| +[—| |'-— === ysed
/npuf
L AT -
Approx
lely a 6400
-~ i
Heat
484 rod :p_ncii,f,’
through Brocket
centre

Fig. 4 (eft) and 5 (right).—Mounting details of
the rectifier and ballast resistor ok _voliage dropper.

Sk WATT 1827 OWATT
_l""v"vvv T ey
L L
==
l/s 6
E st RM
Z00
= K11 RM)
= 002 LS
e
SPE AKER
UG MAINS
2516 DROPPER
a5L¢
ol b8
02 ) : - Py
W 1
6K5C \]
L-"75/
R | ONJOFF
(] 2’:. = -
470 so0| E A
A e " &uc
;o7
LAMP)
500
TPF
) CrASSIS

rcuit of the receiver.

() D ) D ) G} D ) A ) D ) |} D! D} D || . PR || R > ) D D QD ) D | D ) D ) D D T ) . Y D | D | - VD¢ -} D ) D ) R |
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should be kept short and direct, otherwise instability
may be caused by interaction in the leads. Chassis
connections of each stage should be taken to onec
point on the chassis.

e

Three-quarter 1ear view
of the receiver.

Wiring associated with the I.F. circuit should be
kept short and the grid and anode leads of the 1.F.

3

( |

% _

Metal plate to
Cover both
Oropper resistor
and Qutput velve

25

P T P ST PP

Fig. 6.—~How to make

the protective device to

avoid the heat from the

ballast resistor spoiling the
cabiner.

\
Rear cover

amplifier must be kept apart, also in the interests of
stability.

Lining-Up
Tt will generally be found with the Wearite 1.F.
transformers that they are pre-tuned at the factory

"LIST OF COMPONENTS ™

One Sct of LW.,/MW. Coils (Weymouth or
Olympic).

Two /l.F. Transformers Wearite Series 500, 465
Kc/s.

One 5in. Rola Speaker.

Two R.M.L. Metal Rectifiers.

OneOMidgcl Output Transformer, 25L6 to 3«
(70 : 1).

One Mains Dropper 640 Q.

One 3-pole 2-way Yaxley Switch.

One Pilot Lamp and Holder.

One Drive Spindle and Drum.

One Tuning Scale.

Three Knobs.

Three Octal Valvcholders.

6K8 Frequency Changer.

6B8 Reflex I.F. Amplificr.

25L.6 Output.

A SR S T PP

(o]
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and, consequently, only a very small adjustment
is needed to compensate for the circuit changes in
wiring capacity. This small adjustment is a simple
matter and can be done without a single generator.

It is only necessary to tune a signal on Medium
waves and adjust the 1.F. trimmers for maximum out-
put Should another type of 1.F. transformer be used,
a signal generator is practically essential. Procedure
is as follows : The leads from the signal generator
should be connected between chassis and top cap
of 6K 8 valve. The generator should be set to 465 k¢/s.
and once again trifnmers or cores—depending on type
of 1.F.—adjusted for maximum output. This should
be done on Mediym wave with the tuning condenser
at minimum capacity to avoid possibility of oscitlator
being tuned to I.F. frequency and so giving a false
alignment.

Adjust on Medium waves first. 1t will be found
that "the oscillator trimmer affects the low wave-
length end of the band and the iron-dust core will
tune the high end. Calibration is best done on
stations of known wavelength i.e. Light programme
1214 kefs and Third programme on 647 k¢/s. Ifin
some parts of the country the Light programme
is not well received, Luxembourg on 208 metres

WIRELESS February: 19567__

(approx. 1429 kc/s.) will be found a good substitute.v

When the receiver has been calibrated to scale
(normal long/medium scale) the aerial trimmers and
core should be set for maximum output on same
wavelengths as used for the oscillator.

The Long waveband is calibrated in a similar
manner. Useful stations on this band are : Luxem-
bourg on 1289 metres (approx. 232.6 kcfs.) and
Radio Paris (approx. 164 k¢/s.).

Housing the Set

When completed the set should be housed in a
suitable cabinet, because the chassis is *Jive ™ to
onc side of the mains. For the same reason the
greatest care should be taken to ensure that nothing
metallic which is in contact with the chassis may be
touched by the operator or any unsuspecting member
of the household—-children, etc. The back of the
cabinet should be closed by some material such as
cardboard, hardboard, etc., and all control knobs
should have the grub screws of such a length that
they are well below the surface, and the hole should
be filled in with wax. Further information on the
mounting of this type of recciver will be found on
pages 113 and 114.

News from

LOTHIANS RADIO SOCIETY
Hon. Sec. : John Good (GM3EWL), 24, Mansionhouse Road,
Edinburgh. 9. o
EETINGS are held at 25 Churlotie Square, at 7.30 p.m.
on alternate Thursdays,
January |2th.—Hints on Mobile Operation. a recorded lecture
by C. He L. Edwards. G8TL, fram the R.S.G.B. tape library.
January 26th.—Band 11 Convertors, by F. Tuck. GM3IBBW.
All new members made welcome. tnstruction for R.ALE. and
Morse classes now being held.

SOUTH MANCHESTER RADIO CLUB (G3FVA)
Hon. Sec. : M. Barnsley (G3IHZM), |7, Score Street, Bradford,

Manchester, |1.

THE future programme of lectures will be as foltows :
January 13th.—** Hints on Soldering.” G. Kenyon (G3HMFE).
* How to Solder Aluminium.” P. Lougher.

January 27th.—* Transistors.”” P. Cone.

February 10th.—** Radar and its Applications.” P. Cone.

We are also arranging a Hot Pot Supper 10 take place on
Friday the 17th February, 1956, at the Wellington Houel.
Manchester. The cost will be Ss. 6d. Any person wishing to
join us will be welcome and they should write to the Scc. to
make the necessary reservation,

The Radio Amateurs Examination Course is now well under .
way. The meetings of this course take place on Mondays at
8 p.m. inthe Headguarters a1 Ladybarn House, '17. Mauldeth
Road, Manchester. 20. Quite a number of readers have joined
the course and also become members of the Club.

THE HULL AND DISTRICT RADIO SOCIETY
Hon. Sec.: M. P. Squance (GIHTB), 118, Wol
Willerby, Hull, E. Yorks.
TH[S sociely moves to & rew QTH * The Royal Oak (Tony's)*
from Jan. 10th.
Meetings are held every second and last Tuesday in the month
the next few meetings being as tullows :
Tuesday, Jan. I0th.--Open meeting and introduction to new
QTH.
Tuesday, Jan 3lst.—Annual General Meeting.
Tuesday. Feb. 14th.—Discussion Club Tx and Field Duy 1956,
Tuesday, Feb, 28th.—Radar by R. Mayman, G2ABR.

CLIEFTON AMATEUR RADIO SOCIETY
Hon., Sec.: C. H. Bullivant (G3IDIC), 25, St.
Cattord, S.E.6.
THE two main programmes during November were a quiz
on the 4th and a junk sale on the I8th,

Programme for January :

20th.-—Constructional Evening and Ragchew.

13th. —To be arranged.

27th.—* Radia Astronomy " by S. Coursey, GJIC.

Meetings are held every Friday at 7.30 p.m. at the clubrooms.
125, New Cross Rd.r London, S.E.14, where visitors and new
members will receive a warm welcome. Details of membership
can be oblained from the Hon. Secretary.

3AMW)
ton Lane,

Fillans Rd.,

e R W LR —

e unann aaaricanradinhictons. com

the Clubs

;S?Ii\":l()m) AND DISTRICT AMATEUR RADIO SOCIETY
4KE-P
Hon, ¢ N. Miller. 55, Kingston Road. Romford.
THE Society’s winter programme includes ilm shows, lectureites
by members, construction evenings and the monthly

© junk sales.” The Club * net " meets every Saturday evening
on 28 Mc/s, the participating stations being G3IEBF, G3FKJ,
G2FWI, G2BVN and GIAUG.

The Society meets every Tuesday evening at 8.15 p.m. at
RAFA House, 18, Cartton Road. Romford, and all visitors and
new members will be warmly welcomed.

@

COVENTRY AMATEUR RADIO SOCIETY
THE forthcoming programme. at 9, Queen
p.m., is as follows :
Jan. 7th.--Children's € hristmas Party.
Jan. 16th.—Station Descriptions. /
Jan. 20th.—Two-metre Demonstrations.
Feb. HI/12th.—Affiliated Societies Contest.
Feb. 13th.—Aerials and Switches—GSGR.
Feb. 27th.—Junk Sale.
Aprit 7th.—Annual Dinner (Barras House Hotel),

Road, at 7.30

SPEN VALLEY AND DISTRICT RADIO AND TELEVISION

SOCIETY .

Hoa. Sec. : N. Pride, 100, Raikes Lane, Birstall, Leeds.
TANUARY meetings :
J  Jaouary | tth—Film Show.

January 25th—2 metre ‘Transmitiers, by W. A. Thompson
(G2FCL). .

February 8th—2 metre Receivers, by W. A, Thompson.

The Annual Dincer has been arranged for fanuary 21st at
Dewsbury. Guest speaker will be Mr. B. Marsden ol Associated
Broadcasting Co., and late of Radio Luxembourg. Entertainment
will be provided by a member of the Internaticnal Magic Circle
and Miss Glennis' Young Ladies. Free draws for equipment.

The annual trip will be on May 13th to visit a R.N. wir
station.  Further details from Hon. Sec.

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec.: L. H. Webber (G3GDW), 43, Lime Tree Walk,

Newton Abbot.

REPORT of meeting held on Suturday. November 19th, 1955,
at the Y.M.C.A., Torquay. at 7.30 p.m.

“The November meeting was held under the chairmanship of
Frank Wadman, G2GK. and ve werc, also pleased to sec our
president, Walter Sydenham, GSSY, who brought along some
test gear to illustrate the recorded talk by Louis Varney, GSRV.

We were also pleased to see how well the recorded talk was
attended—-no fewer than 15 iembers turning up.

The chairman also mentioned that we were pleased to see
Bern Syvmonds. BRS 19991, after his long srell of hospital

The next recorded talk is 1o be * Inter-planetary Travel. by
G2WS, and it is hoped that this also will be well attended,

~

#
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COMPLETELY BUILT SIiGNAL GENERATOR

Coverage 120 Ke's-320 Ke's, 300 Ke's-000 Ke's. 900 Ke/s-2.75 Me s,
2.75 Mc’s-8.5 Mc s, 8 Mc Mc s, 16 Mc s-56 Mc s, 24 Mc/s-84 Mc s.
Metal case 10in. X Giin. x 4}in. Size of cale. 6}in. x 3}in. 2 valves
and rect,iﬁer. A.C. mains 230-250 v. Internal modulation of 400
c.p.s. to a depth of 30 per cent.. modulated or unmodulated R.F.
output continuously variable 100 milli-volts. C.W. and mod.
switch, variable A.F. output and moving coil outbut meter.
Black crackle finished case and white panel. Accuracy plus or
minus 2°%. £4 19 6 or 34,- deposit and 3 manthly payments 25/-.
P. & P. 4 - extra.
Heater

Transformer. Pri. 230-250 v. 6 v. 1! amp., 6/

Three-=pecd automatic changer. B.S R, Monarch, current
model. Will take 7in.. 10in. or 12in. 1e(ord< mixed. Turn-over
crystal head, cream finish. VERY LIM R'ILD QUANTITY.
A.C. mains 200 250. £7150. P. & P. 3/~

T,V. CONVERTER for the new commercial stations. complete
wn,h 2 valves. Frequency can be sct to any c¢bannel within the
186-196 Mc s band. I.F. will work into any existing TV. receiver
between 42-68 Mc . Input arranged for 80 chm feeder. EF80 as
R.F. amplifier, ECC81 us local oscillator anc mixer. The gain of
the first stage. R.F. amplifier 10DB. Required power <upply of
200 D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp. Input filter ensuring
freedom [rom unwanted signals. Simple adjustments only. no
instruments required tor trimming. Will work into any T.R.F.
or Superhet. Incorporating Band switch. and wire-wound gain
contrgl. Fully screened in black crackle finished case, size 53in.
fong, 3%in. wide. max. overall height 4}in. £2/19/6. P. & P. 2/6.

As above with built-in power supply, £3/16:8. P. & P. 2/6. A.C.
mains 2003/260.

Extension \p(‘dl\( v cabinet in polished walnut, complete with
8in. P.M. P. & P.3/-. 2

8in. P.M. Speakers, removed from cha«]v
All by famous manufacturers. P. & P. 1 1

Volume Controls. Long spindle less switch. 50 K., 500 K., 1 meg.,
2/6 each. P. & P. 3d. each.

Used ALC, Mains 200 ‘)50 volts, 4-valve plas Metal Rectifier.
medium wave sugerhet in polished walnut cabinet. size 14 x 9} x
73in.. complete with valves 6K8, 6K7, 6Q7 and 5F8. 6! PM speaker.
Fully guaranteed. 1. & P. 76. £3/15/-

Constructor’s Parcel : Me - & Lonz—\\ ave A.C. Mains
230/250 2-valve pl Metnl R ifier, 22/6. Comprising chassis
T0% x 4} x Ltin.. 2 waveband scale. tuning condenser. wavechange
switch. volume-control, heater trans.. metal rectifier. 2 valves
and v/holders, smoothing and bias condensers resistors and small
condensers, and medium- and long-wave coil. litz wound. Circuit
and point-to-point, 1/3. Post and packing, 26 extra.

VYolume Controls. Long spindle and switch, 3. 1, and 2 meg.,
4/- each, 10 K. and 50 cach. 4 and 1 mesg.. long spindle,
double pole switch, mmlature 5/-.

Standard Wave-change Swilches, i-pole S-way. 19

3-way, 1/9. Miniature 3-pole 4-way. 4-pole ‘-wav, 2/8.
11-way twin wafer, §/-. l-pole 12-way single wafer, 4/-.

fully guaranteed.
10

3-pole
2-pole

A.C. Mains 230-240. Com-
prisitr  choke, power-
factor condenser, 2 tube
holders, starter and star-
ter-holder. P. & P. 3/-
17.6.

E ' 40 WATT ]7/6
20 watt A.C. or D.C. 200 250 v. fluorescent kit. comprising trough
In white-stoved enamel, two tubeholders, sbarter. holder and
barreter. P. & P., /6, 12,6,

1,200ft. Hizh inpedance recording tape oz aluminium 3pool
12/6 post paid.

Folishing attac ‘hnrent for eleetrie
chromium-plated, 5in. brush, 3 polishing
skin mop, mounted on a 3in. rubber cup.
sheep-skin mops, 2/6 cach

R &IV COMPONENTS (ACTON) LD.

23, HIGH STREET, ACTON, LONDON, W.3

trills. Quarter-inch spindle.
cloths and one sheep-
P. & P, 1/6. 12/6. Spare

SPECIAL OFFER — VERY LIMITED QUANTITY
7 vaive push-puil A.C. Mains 200,250 v.

RADIOGRAM CHASS!S

3 wave hand. coverage short wave 16-50 m.. medium wave
1872550 m.. loni wave 900-2.000 m.. 4 controls. volume control
on-off. tohe control. tuning and wave change with gram
position. Valve line up X79. W727. two DH77’s. two ELAl's
and EZ30. Qutput 7 watts. Size of chassars 16in. X 7in. x 2iin.
b)ze olBscalc 12in, §4m ‘Ovuall height mcluding back plate
Tiin. RAND NEW. Fully g umrr)ant,eod e £9 . 19 . 6

PATTERN GENERATOR

40-70 Mc's direct calibration,
checks frame and line time-
base, {requency and linearity.
vision channel alignment,
sound channel and sound
rejection circuits and vision
channel band width. Silver-
plated coils. black crackie-

finished case 10" x 6{" x 4{”
and white front panel. A.C.
mains 200 250 volts. This

instrument will allgn any TV

receiver. accuracy

prlce £3/19.6 or 29/-
. & P, 4/- extra.

1 Cas
deposn and 3 monthly payments of £1.

comvlete A.C. Mains 3 Valve plus metal recsifier T.R.F. kit.
In the above cabinet, £3,15,0. plus 3/6 P. & P.

PLASTIC CABINET as illustrated. 111 x 6} x 5!in., in wainut. or
cream. ALSQO IN POLISHED WALNUT. complete, with T.R.F.
chassis. 2 waveband scale, station names, new waveband. back-
gagze Igl \1;%1 pointer, spring, drive spindle, 3 knobs and back, 22/6.

As above with Superhet Chassis, 23/6. P. & P., 3/3.

As above complete with new 5in. speaker to fit and O.P. trans..
/- P. & P, 3,6. With Supelhel, Chas: P. & P. 3,6.
¥ se«l Metal Rectifier, 230 v. 50 mA., 3
M. &L, T. /- 3 Govt. valves, 3 v,h and ulcmt.
heater trans., vnlame control with switch. g
wave-change switch, 2,- ; 32 x 32 mfd., 4/- ; bias condenser, 1,- ;
resistor kit, 2/- ; condenser kit, 4/-.
.M. SPEAKERS, 61in.. closed ﬁe]d 18/6. 8in. closed field. 20 6.
10in. closed field, 25.-, 12in., 25/, P. & P. on each, 2/-,
Vailveholders, Paxolin octal, 41!. Moulded octal, EF50.
7d. Moulded B7G, 7d. Loctal amphenol 7d. Loctal pax., 7d.
Mazda Amph., 7d. Mazda pax.. 8A. BOA amphenol, 7d.
B7G with screening can, 1/6. Duodecal paxolin, 9d.

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

7d,

32 mfd., 350 wkg. ... 16 +16 mifd., 350 wkg. ... 3/

16 x 24 350 wkg. 50 -+ 100 mfd.. 280 v. wkg. Tl
4 mfd.. 200 wke. ... 50 mld., 180 wkg. ... .. 1'9
40 mrd 450 wke. ... 65 mfd.. 220 wkeg. 1/8
16 x 8 mid., 500 wkg. 8 mfd., 150 wke. 186
16 X 16 mid.. 500 wkg. 50 mid.. 12 wkeg. 11a.
16 x 16 mtd., 450 wkg. 50 mfd.. 50 wkg. 1/9

AZ x 32 mfd.. 350 wkg. Mmlat,ure wire ends
) mfd.. 25 wkg. .. moulded 102 pf., 500 pf.,
2 v, wkg. and .001 ea. .
500 wk: 280-0-280 80 MA., 4 v. 1 a.
4v.2a. ..
" wki 250 v 50 mA., 6. 4
o 2/6 2, 2V. 248 19/6
350 V. wKg., tag Aut,o Lrans input 200 250
.18 H 250 MA. G v
100 mfd 350 wkg. 4/- 4 a. Lwlge 2v. 2a. 196

Potato & Vegetable Peeler, by famous manufacturer, capacitv
411hs., complete with water pump. All aluminium construc-
tion. white stove-enamel hnish. Originally intended for adan-
tion on an electric food-mixer, can casily be converted for hand
operation. 39/8. P. & P. 3/-

Where post and packing charge is not stated. please add 116 up to 13/-,
2/- up to £1 und 2(6 up to £2. Al cnguiries S.A.E. Lists 5d. euch.
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Al FOR ALL RADIO PARTS—FOR EVERY RADIO NEED .

//!iﬂ\\
VOLUME CONTROL

WIRE WOUND TYPES

5 ohms, 200 chme. 1K ohme. 2K
ohms, 53K ohms, 10K ohms. 156K
chms, 20K ohme, 25K ohme. G0K
ohrms, MK ohms, 500 ohws. Al
2 8 each.

2 x 10K ohms on one Spindte. 2:8

cach. 200 ohms Pre 9 eich
All have at least ;" i
Spimlles  unless <,ﬂ|e|vu~( atatendy

CONTROLS WITH DOUBLE POLE
SWITCH X

23K ohms, 30K ohms, } nieg ohms,
}oeg obm 1 ez vhme, 2 oy

ahms. Al 4.9 cah.
CONTROLS WITH SINGLE POLE
SWITCH

LS,
meg

VK ohms. 100K ohims, 1
P oraeg ohms, }omeg chms,
Shruss AL/ ech.

All {hese controls are by well-known
makers : _Colvern, Dubilier, N.or-
ganite, Erie, Amplion, eis., ctc'

CONTROLS LESS SWITCH
2 tneg nhun, D neg o, All 2/8 eacii.

EX-GOVERNMENT AND SURPLUS
CONTROLS

Thiz popular range i2 suitalde for
all Televicion  constroctor.  ete.
[Kecp yony costs dawn when buildiog
e Argns T or S Simplex
celvers, Avu.ahle H04) ohins,
vhms, 0 obtus double type
ohing, 10K obrme
K ohms A ohmis, 2tH
T ohms, | meg ahi, )
by ohr, 2o uh'm.

ohn:s.
mey ohn,
Ao obies dduuble type.  All 12
eache

MAINS TRANSFORMERS

3-WAY MOUNTING TYPE
MTI—Primar; C00-20-240¢, Hees
Otmlaries REBEIA 0-GL3Y
4 amp. -4 np. Balh tapped at
iv., 17/8 each.

53
4 amp. (- 2 nmyp.
v, 178 cach.

MT3— Pnnmn 3
[E !

Roth mpporl ut

IU\ .Ir\ ,1*\ i

2uv., v, 14/6 uadn

SILICONE COATED
WIRE WOUND
RESISTORS

Tolerance  plux  or  mious 109,
Bael resistor elealy narked with
resietance  value  and wattage,

Aviilable in the fellowing vaiues :
2, 500 68, 1Ry, 150, 2, X
1000, 1,500, 26

Toh, 680, L 2.
3,000, 3,n00, 0,800, 1(»,(»("'. (\lau
220 ahns,
5 watt Mize 17 x 37 with 1}

wires N 1/~
1 watt Nize l"'.‘i ul{hl,

wiree 1/3
13 watt Size 177 x £ with 1.

wires 1/9

INSULATED SLEEVING
Various colours

I wm.. 124 8
S ram. 3d, v

5d. \-I ., 8d. \xl B, .d
yd.; lunbun., 84, yd

MA

T2 ohtne Welbw ur
ohmy 32 ohu-
725 ohme Krie ta
G50 ohw= taps
ohys 3 ol
770 ohms M
Midg
1

in~ Inepper for
s with a tuy ar

INS DROPPING RESISTORS

12 seetion 40 enlrh Dagole Muins Dropper .2\, each
/ " ith  sli 1
foh ok 1/8 cement conted with 2 slids 39
Seh ) 1p as ubove 1,200 ohs .., 3/9
ohin, 2,8

Green Vitreous Maius Droppur
1.82% ahms 2 laps ... .. M3
1,3 Zenith Maits Dropper 910 ol 2/-

lone x 27

LO

All PM Types less Transformer

ELAC 37 Vit | o 178
ROLA hl"lm! .. 178
RoA NS it .. 178
TRUVON 617 Wale: Unit L. L2
PLESSEY (2 Cnt L oo .. 3
LECTRONA S Unit .. 178
GOODMANS 5L ¢ ... 188
GOODMANS N Tuit .. 188
R. & 419 Van 258
GOODLMANS .
R.X A6 uit nengised i

whins field ... . .. 198
PLESSEY 87 Unit A‘l_nn nergised

600 ohrs tielid 0 .. 214-

UD SPEAKERS

Mai! Order onty. For terms see our advertisement on Page No. 7.
WHEN ORDERING PLEASE QUOTE “ DEPT. P

8|

—— A e

/. 5/6 VINCES CHAMBERS
= VICTORIA SQUARE

LEEDS 1.

Famous make.

ECCsl.
quality components,
Switch and fine tuning,
20-25 Me s,

and 175-215 Mc s.
details and circuit diagram.
Post 3/6. Knob, 29 extra.

TELETRON BAN

set. 15 / =post 1/6.
Mk. I1COTL SET. cascode.

12-CHANNEL TV TUNER

Covers Bands T and
1II. Complete with valves EF80 and] =T
Ceramic valveholders.

Freq. coverage 50 87 Mc s

COILSET for use with TRF and super-
het Band I receivers. Uses2 Z719. Circuit.
wiring diagram, alignments with cach

CHASSIS (also takes power supplies)g/-

EVERYTHING FOR THE HOME CONSTRUCTOR « RADIO OR TV

T o
i s

SRR

oy

&

] FAMOUS MAKE 3-SPEED

it

LW
4 \B()('T ONE HOUR AT

" TRANSCRIPTION MOTORS

All component parts can be supplied for building
this handsome unit at home. Heavy lathe-turned
non-ferrous turntable with rubber mat, metal’
motor board size 12in. x 13in.. 4-pole motor, ete,
Condenser starting. All pa.rt,s bmnd new and
available separately. List o

BE _ASSEMBLED B\ Y()l I\ £6 19 6

A COST OF

' Full assembly instructions and diagram supplied.

finest !

or plastic cabinet. Size 12
DBUILT FOR £7.18.6.

6SL7. 6V6 and 5Z4.
output trans., mains trans.

LASKY'S RADIO CONSTRUCTOR PARCELS

PARCEL No. 1.—Contains everything to huild a 4- va]vt‘
3-wave superhet for 200 250 A. 8K7.
6Q7. 6V6 valves. Attractive wood cabinet. walnut \enee h
X G4 x Biin. deep.
Carr. and pkg. 2.6.
PARCEL No. 2.—Conrains everything tc build a T.R.F.
3-valve set for 200 250 A.C. mains, med. and long
Uses 6K7G. 6J7. 6V6. and metal rectifiers.
cabinet, walnut or fvory finish, or wood cabinet.
12 x 63 x 5iin. deep. CAN
Carr. and pke. 2,6,
PARCEL No. 3—4-watt A.C. Ampliﬁer —Uses 1 each
Z All components,
LASK
Post & pke. 2.6 extra.
Instruction Books for any ot ahove, 1'- each, post free
Cabinet only, plastic or wood. 17 6

C. mains.

Uses BK with

AN BE

wave.
Neat plastic
Size
BE LlLl‘ lcm £5.105, jmasm

valves,
£4.5-.

chassis,
'8 PRICE

'8, post 2

I']( l\

Open
il day
SAT.

precision made. |y gL 1T R O N
LE; Sugput l':..:‘\'ll)ll:l ('0_\‘)- FINE 6-valve B.s.glsﬁg:g'{c“
Supplied with full [VERTER. Ccom-| RADIOGRAM CHASSIS AUTO-CHANGERS
89/6 [picte kit duilicd| cOMPLETE WITH VALVES .
chassis. con- ’ 9 . g
T CONVERTER |donsers, 10sis.| Famous Maker's Surplus. Brand | 13105 1955 model, New und
URNBEEHo & New and Complete. 6 vaive, | majes 10 records of all sizes
tances, coils.|3-wave Superhet, 1J-ao m. ghorc. (mixed) in O%CC loading a HGSP o
valves, etc., with 200—5.)0m mediom, 1,000-2,000 . | crystal turnover pic-k—“dp. Hand-
full instructions. |long. Brandnew Mullard xralveq * | some cream finish. List 13 Gns,
gg%42 EF‘; lvaGl}e FB“]'fL“b g.t.. LASKY'S PRICE £7 19 6
b7 < st 176, 1Z40. and finest guality com- | F-\! b ¥ O
716, Mk. 11 | Post 176 48/6 ponents. Gram. switch, 465 Ko's Carr. 3,6 -0
1.F.. tone control. 3-colour dlal T I e ————
Overall size : 13!} x 5, height AERTALS O1' ALL TYPEN,
12}in. Aperture required for (hal Bands I, II1, Corabined (all
and controls, 11 x 3lin. Complete (hammlm also Largest

valves,

knobs, ete.
LASKY'S PRRICE

Carr. & Dkg“ T extra. £l o l 9 6
AI MONT 1.\
N1 Standurd l‘lu\.
Goldrlng B'mtam Post free 25l_

PLLAhE ADDRESS ALL MAIL ORDERE TO HARROW ROAD
LASKY'S (1 \““0“' "0.\")
N

Half dow 370.
Thios

output

stocks of Aerialite. Antlrex'encv
Belling Lee, Wolseyv. etc. I‘rice~
from 6. Also Co-axial Cable,
Feeder, Crossover Boxes.

TAPE DECK AND GRAM
MOTORS. anLi-clockwise, shaded
pole. Collaro, 25 -. Gurrard, 26 6.
Post extra.

trans.,

LTH..

42, T
Tclephune MU eun
HALRROW ROAD.
Telephone

Ww.g.

www . americanradiohistorv:com..



www.americanradiohistory.com

February, 1956

PRACTICAL WIRELESS

13

Constructing A.C./D.C. Equipment

CONSIDERATIONS IN THE DESIGN OF “UNIVERSAL™ SETS

By £ G

ITH the ever-increasing use of A.C/D.C.
W circuits, either in television, radio or similar
cquipment, it is advisable that certain safety
précautions are taken. The use of such circuits has,
no doubt, reduced the cost of equipment in so far
that no mains transformer is used. This cost {actor
paturally influences the amateur, cxperimenter or
constructor ; this article is, therefore, written in the
hope that it will assist the newcomer to this field.
A.C./D.C. circuits employ valves that are designed
with fairly high heater voltages, but although valves
used in the same circuit may have diflerent heater
voltages their heater currents must be constant
throughout. This can be clarified by assuming four
valves in an A.C./D.C. circuit, the heater voltages
being 50, 50, 6.3 and 6.3 volts, giving a grand total of

¥ WMains Op—Off

O—
Fuse
T | e
Live
Chassis
Méé o Vslve ‘ﬁ: -
Input Heaters
Line
Cord )
ruse T HT+
o5, A 1§ 400000 ¢

\Ma/‘ns On-0ff
Fig. 1.—Basic circuit indicating heaiers in scries.

112.6 volts, the hcaters being series connected. Each
one of these valves must have the identical heater
current, for example, 0.3 amps. One can, therefore,
appreciate that to operate these heaters from the
250 volt A.C. mains supply (sec Fig. 1), a suitable
dropping resistance such as a line cord, barretter,
etc., must be connected in scries with the heater
chain.  Furthermore, whatever type of dropping
device is used, it is essential that it must have the same
current rating as that of the heaters. 1t is cssential
to bear in mind that as these heaters are in serics,
the permissible variation in mains voltage is much
less than when valves are used in parallel.
Precautions must, therefore, be tuken to ensure
that the value of current is correct at the average
line voltage. This will assist the valves to withstand
any mains fluctuation, It is advisable, however,
to connect the various heaters in circuit in a definite
arrangement. This applies mainly to radio reception.
The reason for this is that it does avoid unnccessary
mains hum being induced into certain valves such as
detectors and frequency changers. The arrange-
ment for serigs-connccted valves can be appreciated

Bulley

by referring once again to Fig. 1. Many constructors
may wish to include dial lamps in their particular
circuit. This likewise must be of the same current
rating as that of the valves, bearing in mind that such
lamps are connected in series with the heater chain.

The Chassis and Earth

The chassis being in direct conncction with the
mains makes the construction of such cquipment a
danger to the inexperienced, and it is, thercfore,
essential that suitable safety precautions are taken.
These precautions should not, however, deter the
newcomer from using such circuits, but only assist
him in safeguarding himself and any possible user.

Now, as the chassis is connected to one side of the
mains, it is essential that onc must not make any
external earth connection 10 it, the reason being. that
it would be a direct short-circuit across the mains
supply. It may well be, however, that if from a radio

Det, HE & Rectiffer
Output

Voltage
Dropper

(a)

oor £C. 1F 4} mect.

Output
¢ & :/ [
W, (8)

Figs. 2a) and 2(b).—Typical heater arrangement for a
superhet 1ype receiver.

Voltage
Dropper

reception point of view an external earth is essential,
then such an earth must only bec made via a suitable
condenser to chassis. Furthermore, it is also neces-
sary to isolate the aerial in a similar way, that is. by
a suitably rated condenser. Failure to do so in this
case will cause the acrial to become ™ alive,” depen-
dent, of course, on which way round the mains plug is

Chassis

L 1

AC/DC. H.T+
Mains -
Line Cord
— i MWA—
Fig. 3.—Basic half~wave rectificr  circuit,

. www americanradiohistory com
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inserted in its socket. Reference to Fig. 4 will clarify
this point.

An unearthed chassis is naturally dangerous from
the point of view of elcctric shock. One must bear in

HIT+ %

-

Aerial
lsolating
Condenser

\V

e { ]

L

s ]
Hf\.

% T Live
Chassis

| i Earth [solating

Condenser

== True Earth
Fig. 4.—Isolation of aerial and earth.

mind that metal frames of volume controls, tuning
condcnsers, etc., must have suitable insulated knobs
attached to their spindles, either the push-on type, the
outers of which lack any metal, or the type that have
grub-screws which are set well below the surface. In
the latter case, however, it is advisable to seal off the
sunken screws with sealing wax.

Furthermore, it is also cssential that on no account
should exposed screws, speaker frets (mctal), ctc., be
left unprotected ; it is far better to avoid entirely any
external metal fixings and usc a speaker fret of non-
conductive material.

Many constructors prefer to include suitable R.F.
chokes in the mains leads to prevent R.F. currents
from entering the circuit. Biasing in such circuits is
conventional and requires no further comment.

A.C./D.C. circuits utilise thé half-wave rectifier

[ ]
I P —
i HT+
Line g T
Cord Rectifizr Filter
== =
Input \ Heat - b o Ye
- leater b
T ‘/ Chain Output
4
~~Rectifier
Heater HT—

Fig. 6 —Hal/-wave rectificr circuit with full-wave
rectifier valve.

__ February 1956 _

power supply. but in many cases the voltage doubler
circuit is used. These are shown in Figs. 3, 6 and 7.
The latter method, however, enables twice the output
voltage to be provided against that of a similar valve
used as a half-wave rectifier on A.C. mains.

Power Supplies

Whilst we are dealing with the question of power
supplics there is onc that is becoming extremely
popular with the amateur. It is, however, only suitable
on A.C. supplies, but utilises the live chassis principle
and likewise the samc precautions must be taken.
This supply does away with the voltage-dropping
resistor and utilises only a filament transformer for
lighting the heaters in the circuit, the A.C. mains being

HTF
Conventn?,
I Rectifier f)//t\e\:
aAC IL, —
- — ———
Input
j“i/amen t
——— Transformer .
Live Chassis 7TA

Fig. 5.—Using valves of different current rating.
and avoiding the cost of a large H.T. transformer.

fed direct to the rectifier anode. Furthermore; in such
an arrangement the heaters arc wired in parallel and
thus cnables valves of similar heater voltages to be
used but with different current ratings (Fig. 5).

In A.C./D C. circuits an essential is free ventitation,
and the cabinets should therefore be of material that
has a good insulation property against heat as well as
electrical power, bearing in mind that it is advisable
for it to be free from all metal trimmings.

The next consideration is that of the mains switch,
which is more than likely to be incorporated in the
volume control. This should, however, be of the
double-pole type, so that both mains feeds are broken
when switched off. 1t is also advisable to include
fuses, although not essential, one being in each mains
input feed. This naturally depends upon the equip-
ment under construction, but it docs, however, offer
further safeguards. With the absence of the mains
transformer, the H.T. voltage is limited, and it is,
therefore, advisable to use a P.M. speaker.

/1 N . HT+
! T
S L
r/ ==
Q
AC. DC.
Mains AAAAAAAAA QOutput
WYY
o) Line  Heater
Cord Chain
ol
—

/
, 92

Fig, 7.—Basic voltuge doubler circuil (full-vave)
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C.R.T ISOLATION TRANSFORMERS
Lakawre windings. Ratio L 125
baost on Necondary.
08 6.5
10/6 . 108,
l)n(tu\nt‘\ Hhuh primaries. 12 6 each

Type B. '\Idnn n it W0 valte Muli
Qutput 2, 4, 6.3, 7 il 15 velte, Topat
has two faps which 1 o output volts by

23°% and Hut, respectivel Low
auitable Tor mest Cathode Ray Tubes.
Tag Danel. 21 « ea .

st
\\ lb)l

Type C. Low eatmeily wound tian<hirmer for
nse wi b nbes with falimng e
Input Output o

B4 &
With Tue Pancl, 17/8 each,

volts at
All lsolation Transformers ore andividially
boxel, labelled and clearly marked  with
relesant data.

TRIMMERS, Ceramie, ttv o1, 70 pf.. €d. 100 pf.,

150 pf., 13 ¢ 23 pi. 160 6un pr, 750 pi. 16
RESISTORS.  All values. 10 chme to 10 meg.,
pw.,4d.: Ju..8d; Tw..8dot 2w, 1.

HIGH STABILITY. & w. 1%, 2-. [I'reierred vilues
100 ohms to 1" ineg.

5 watt WIRE-WOUND RESISTORS fl 3
10 watt 3 23 ohms—I1H,000 vl 416
15 watt 2
15,000 chms—30.000 ohms, 5w, 1'8; 10w, . 23

KNOBS, GOLD ENGRAVED. —Walnut or liore,
Bhin. diam., 16 each. Mot engraved, 1f= cach.
RECORDING TAPE
1,200 ft. on standard fitting 77 Plastic

reels. Prand new boxed 17/6.

0/P. TRANSFORMERS.
Ditto, tapped prinoary, 4'9,
e(o Tapped suatl pentode, 3 9.

Heavy Duts 50 mA., 46
Multieatio, marh
Mitiature

.38,
L.F CHOKES 1510 H.
1007120 mA., 116 20
MAINS TRANS, 5500+
4v, 4a., 0 v tapped 4 i
HEATER TRANS. Tapped prin
1hamp., 761 tapped sec. 2, 4, b,
VCR97 TESTED FULL PICTURE, £2

COPPER PLATED AERIAL RODS. } - I1Ziu. push
titting, 2/8 doz.. p. & p. . Aerialite Earth rods, 4/-.
ALADDIN FORMERS aud core, Lin., 8d.: #in., 10d.
4in. FORMERS with Can~ and Core.  Jin. g a
1gin. and jin. sq. x 23in., 2 - ea,

ANA.—Mideet molidering lron. T00 R v, oar
240/250 v., 14/11,  Triple Three mod. with detach-
able bench stand, 19 8. Rolen Midget lron, 22,-,
MIKE TRANSF. Ratio 5t 11,3 8 ea.

MAINS DROPPERS Lo djin. AdiL stiders, L5
amp. 750 ohi EYOT I MU ..hm\ 423,
LINE CORD
‘ohms per (uuh 2

L6 v
. 1} amp., 8/6.

LOUDSPEAKERS P.M. 3 OHM

5in. R.A., 18'8. Tine A din. Goodrians, 21 -,
6in. x 4 iu. Rola, 198, Hin, Goodmans, 22 8.
#3in. Gowlmansy, 18'8. i . 30 -,
Glin. Jitto w/Trans. 21'-, 12 80/-.

&in. M.B. 2.5 k. or 2 k. field ((xm-ed (VN 3
CRYSTAL DIODE G 8. Crreust Book.
HIGH RESISTANCE PHONES. 4.000 ohnis, 15/6 Ivf
COPPER ENAMEL WIRE. {!b. tv 16 10 20 s.w.p.

-7 22 to UN gz 28 B0 te 40 sawe. 38,
SWITCH CLEANER Fhiid. wquirt spout. 3'g 1.
TWIN GANG TUNING CONDENSERS, .00, miii.
wnidget with tritnmers, 8,8 5 opi. mndyget, less
trimmers, 8/8 1 L0005 Matnlatd size with trimmers
and feet. 9. less trimmiers. 8 = 1 ditio, sled, 216,
SPEAKER FRET. W oven Ilastiv TYGAN. Walnut
tone.  12in. wide. 2/= per ioot.  Expanded metal,
Gold or Stlver, 1 % 12in.. 2 = cach.

VALVES

A SMALL SELECTION FROM QUR STOCKS

Al Boxzed 38 | New & Guaranteed
T8 18 SD 2 6 58
BALY ’ i A hit) GHGM PAGS
RJ5
BK7U ‘
EBOE ()/4 I
R5
8/8 181
BACT 1843
GA Hi 1T4
616G ave e
GSNT | gBEG !
T eRwh i
- BCHS2 -
I2KR I2K7,
y‘,l 3316, 53%4, 376 wet.

oy et

ALL WAVE RADIOGRAM CHASSIS
TBREE WAVEBANDS FIVE VALVES
BOWO G 4l MULLARD
MW LR RBC4L,
b WL ), EZ40.

t2 tennth Goarantee.
2007250 3. d-wav Switeh 1 Short-Medinm-
S amb Negative feedback.
ab o 2din l“dk‘il‘hsl
o hnrl/nnL:LI or verticea ailable.
mips, Four Knobg, W .Alnut or Tvory
aligued and cabibrated. Chassis isolated from

means £ 15 Cair & e, 46,
Suitable 3-obw speakers. Sin., 19/8 5 10in.. 25/-.
RECOMMENDED FOR ABOVE CHASSIS

LAY

ECH

5
£8_1 9 6 (Limited Period)
-
Post Free.

Frand pew Plessey 2-speed Autochanger Mixer
Uit for 7, 10 and 12in. Records. Twin Hi-Fi
Xtal Head wih Duopoint sapphire siylus.
Pleys 4,000 records. Spriny mounting. Base-
Leard required 153 v 12iin. Eeight 5iin.
Depth 2in. Super Quality.

FAMOUS MAKE. 3-spced Single Record wunit
with Aces 37 Turnover Head, each Sapphire
Stylus plays 2,000 records. Starting Switch
Automatically places Pick-up on pecords, 7in.,
10in. or 12in. Auto Stop. Baseplate 12 < 8li
Height 2}in. Depth 13in. Price £7,15/6, post free.

CONVERT YOUR RADIO,
¥ows & T,

Playing
Walnut finh, drawer
front with 78 rpmn. motor, tatatable and
mekenp. Frioes Jever start places High Im-
stere Magnetic pick-up on reconls jtin, or
1. Aute Stop. Brnd new o orisginal
5" hoves. 200,250 v AL £4 1876, carr.
- aatia Meotland,  hreland,  Walew.

CRYSTAL MIKE INSERT.- Famens b
}31 b ensineeted. Nize anly 13 Bit,
Barpain Proce 6,8, No transformer veqnired,

BANKRUPT STOCK
PEN TORCHES. !mydes, chrominm plated
with vest pocket clip. Complete, Rrand new
with batterv and hulb. Listed ¢ 4. Onr Price £ 8.
HANDILITE.— lirydes,  pocket  or  handbag
tiashlight. Complete. Battery  and  balb

Listesl 3/5. Our Price 2 8,

BAND 3 T.V. CONVERTER KITS
For London, Midland and Northern Tranc-
missions,

Suitable all T.V. makes. T.R.F. or nperhﬂ

Ready  wound  eails, two EFs0 valves, s
compotients. punched chas irenit dis
wiring plans. coMp I KIT ror mains

£8 10,-.

2ol v,

AN ABOVE Iv» I‘U\\ '{ I’A( l\
200 v. 20 mAL LT 6.8 vl 6
Maing  Transiormer to  shove

operation 20

neqmm

~pu \ 10 6.

PUNCHED CHA and WOUND COLLSE,
companent list, circait diagiam, wirnng plans,
ouly 19/8. Full Plans and Chreuit details, €d.

Velume Controls |80 .. COAX

Long spindles.  Guaran- | Nemi-wir spaced  Folve
teed 1y All values | thene mnralated. fin. du
10,000 obms to 2 Meg. | Stranded core.

No Sw. S sw. DoP.sw, sew cut U0, < yd.

3/~ 4/- 4/9 TANIARD 8d
EXT. SPER. TYPE 3/- fie Coax. = vd,
COAX PLUGS ... 1/- DOUBLE SOCKET ... 1 -
SOCKETS ... 1/~ OUTLET EOXES ... 43
BALANCED TWIN FEEDER, yd. €d. 50 or 206 ohs,
DITTO SCREENED per yd. 1/-. 50 ¢huis nn\v
T.V. AERIALS. Band I. Indoot Inv. 13,
Band 3 Dipole indoor, 6;6. Band 3 Twig~, ;/6 pr.
WIRE-WOUND POTS, 3 WATT. FAMOUS MAKES.
Pre-set Min. I\pe. All values shins 1o 50
K., 8/~ en. 50 K., 4/-. Di ach S K. to
2 omer., 3/, Standard Pots, in. Spindle. Al
Vaines, 100 obis to 50 K., 5/8 : 1 K., 8 8.
W/W EXT. SPEAKER CONTROL, 10 ohm. 3’ .
CONDENSERS. Ne uol mid. 7 k.
Ditto, 1 kV.,.8/6: pe. to DO I
Tubular 500 v, 001 to l)l nnl
.5, 1/9 5 .1/350 v., 9d.

=

9d. .05,
Oy 600 . ,1/.}

1 5, L
A0 vl 318,
CERAMIC CONDS., 500 v.. .3 pf. to .01 mid.. 1%

SILVER MICA CONDENSERS.—14°,, 5 pf. to 500
pf.. 1j=5 600 pi. to 5,000 pi, 13,  DITTO 17,
5 pl. to 500 pi., 1,8; 515 pl. to 1,000 pl., 2,-,

I.LF. TRANSFORMERS
Slug tuning Miniature Ceo. 2)in. x
High Q and xood bandwidth.

7'6 PAIR.

By 'Pye Ra'dxo
BRAND NEW .

NEW ELECTROLITICS. FAMCUS MAKES

CAN TYPES
S+ 16 40 a0 5/-

TUBULAR ’ TUBULAR
ve  2-lionpea ve 20-

213 N4 R0 v 4’6

20- 16+ 18,500 !

2/9|CAN TYPES |24 i
16,450 v.  3/8 |Clips 3d. 644 1uin

’

16,500 v, 4/- 4,- 644 120
2 5M v, 5/8 4)- | 1uo+ 200,2
25 v, Y9 5/8 /8

10,
3 5/ 1,0004 1,000 6 v,
A0S0 v. 2= |50/ v. 3| 6/8
Serew Base Type 512, /.»OU Voo 3/- 0 16,500 vl e,

SENTERCEL REGTIFIERS F H. T 1y PE FLY-
BACK VOLTAGES, 43:
K343, 3.4 k 8 &
12/6 ; MAINS TYPE R M,
RM 100 mA..

0/
251,350 v.

“{rpe, 2/8 vuch. Osmor Widget
dust core, 4/- ewch. A ranges.

H.F. MIDGFT CHOKES. 14 M.11, 26 each.

ALUMINIUM CHASSIS. 1% sw.2. nndridled,
With 4 sides, rivcted corners and latti h\um

. sides. 7 x 4in., 4,8 10 8 6ix
145 tlin., 10 G
I8 x 16 x Rin.. 16/8.

NTin. B9 13 Yin. 8
15 % i, 12/ ¢

FULL WAVE BERIDGE SELENIUM REC’I‘IFIERS
2,6 0r 12 v, I amp, 89 2., 113 . 13/6
CHARGER TRANSFORMERS lum)ed nmut 200/

. for charging av 2, 6 oor 12 v., 13 anp., 13,6 ;

Ex Covt.  Unbreak-

ACID HYDROMETER New
7 % 11in. dia 4,8,

able, Packe!in metal case

F.M. TUNER COIL KIT, 27/8. H.E, ool
Aerial eml, Oserllator Coil, two LF. Trans
formers L7 M Detector transtoriner and
heater choke, With circuit a! component
Vikt asing four 6AME Chassis and Dial, 1976..

We have no connection with any other firm.

RADIO COMPONENT SPECIALISTS

Please address all Mail Orders correctly as below.

'307 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.) 10 page list S.A.E.

Tet. THO 1665, after 6 p.m. 4198. Buses 133 or 68 pass door. 48-hour postal Service. P. &P., 6d. £1 orders post free. C.0.D. Service /6

waww americanradinohistorv. com
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SMITH’S FOR
TEGHNICAL BOOKS

Books on radio theory, practice and main-
tenance for the beginner and books on new

developments in circuit design, new com-

ponents, methods of application, and the

established text books can be obtained

through your local Smith’s shop or book-
stall. Books not in stock at the branch can

be quickly obtained from Head Office.

W. H. SMITH & SON

FOR BOOKS ON ELECTRONICS

Head Office: STRAND HOUSE, LONDON, W.C.2

wwan americanradiohistornzcom

R-Gram Chassis, Includmg sm. Speaker

5 valve s'het, 3 w'band, A.C. mains.
Completo with dial and Knobs, bat
less valves, Drawing Free with
order, All tesr,ed guaranteed.
Carr., 4'6 (size. 8} x8”
STDENG ‘0, 67 6 g het, with fam-
ous Turret coil tuning. 4 w band.
Modern Int. : octal valves. front
controls. Carr..4°6. Valves to suit.
5 Chassis size 12in. x

R ADIOGR A M

Al 7.6. Complete with
8in. speaker o\alve s het4 w band.
Octal  valves. Imposing dial.
Chassis readv to At. Carr., 5 8.
TABLE RADIOS. 97 6. Cnmpletc
in walnut cabinet size 147 8i°> 71
A.C. 3 w band plus gram switch
and ext. speaker mockets. Universzl
are lexs P.U. sockets. Carr., 4’6
MIDGET RADIOS, 79
Complete \uth walnut cabin 3
Size, 14’ A.C. or Lmnexsa' S het. Idcal for Bed-
room or kltohen Carr., 3 6. .
MIDGET CHASSTS & SPEAKER, 79'6. Two w,band s het.
Universal mains. Carr.. 3,8.

X.W.D. CHASSIS TO CLEAR

IVER No. 71. 6 9. (7 valve) full of gear. Resist., ete.,
< V.H Iess valves. Bargain. Post. 1/8.
AMPLIFIER No. 165.5 8. (5 valve) contains conds., resist.,

coils, trans.. etc.. less valves. t 19,
(6 \tlall\{)e) V.H.F. with coils,

TRANSMITTER No. 50, 6/9.
tuning conds., etc., less valves, Post 1.8, .
POWER UNT'T No, 532, 2 2Valve) trans.. smoothing com-
less valves. Post 1 f.

s /8. Including valves. Post 1.9.
R.¥, 24 UNITE, 10 6 I luding valves. POSt. 1/9,
12 VOLY ¢ lN\ ERTOR, 12/§. 275 volt and 500 volt out. Used.
geodw"cllé-anlng but believed to be m perfect working ordetr.

AT «

TELEPHONE UNFT TYPE, 99, New perfect

with heil. code keys, switches, etc. Carr. 2,3
711: et GRA A 6677
CW n

WNEY BACK I
[t Ll [ coo

|_62l ROMFORD RD. LONDON. E.12

Complete

€

LARGE STOCKISTS OF RADIO AND
i ELECTRONIC COMPONENTS

H.P. on INSTRUMENTS, “912” and
MULLARD AMPLIFIER KITS, SOUND-
MASTER, VIEWMASTER, Etc., Etc.

RESISTORS — STANDARD, MIDGET,
i HIGH STABILITY, PRECISION ;

| TAPPED VOL. CONTROLS, Etc., Etc.
SEND FOR LIST.

Proprietary catalogues available to Manu-
facturers’ Laboratories, Education Authorities
etc

RADIO SERVICING CO.,

82, SOUTH EALING ROAD,
LONDON, W,

EAL 5737

‘You can rely on us ”—

b I
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An Tnexpensive

High-voltage
Test Set

A VARIABLE OUTPUT D.C. SUPPLY
FOR COMPONENT TESTING

By R. Selby

HIS instrument was constructed to provide -a

I source of wvariable high-voltage D.C. for

use in testing components and locating
insulation”breakdowns in equipment which normally
opecrates with anode potentials of the order of
2,500 volts.

The power supply is entirely conventional, and
the main points of: interest lie in the measures taken
to ensure the safety of the uscr and in low cost. The
latter was considered of some importance in an
instrument likcly to have only infrequent use, and
with the exception of the metal rectifiers most of the
components were obtained from surplus cquipment
dealers.

A voltage-doubler circuit is used, which, with the
particular transformer, gives a no-load output of
approximately 5 kV. when operated from 230-voit
mains. Should a higher voltage output be required,
a trebler or quadrupler circuit or a different trans-
former may obviously be incorporated.  Output
adjustment is made by feeding the primary of the
transformer from a heavy-duty potentiometer across
the mains, in place of the more usual but more
expensive Variac. To minimise heating of this
potentiometer, current is passed only during the
actual testing period.

Two points sccmed of paramount importance from
the aspect of safety. There should be no possibility

AMAAAAAAAAA
VYVYYYVYYY

%

The finished instrienent.  Note the warning notice.

of the output Icads being alive except during the
actual operation of a test, and, further, any capacitors
in the apparatus being tested together with the
capacitors in the instrument itself should be dis-
charged rapidly upon removal of the testing voltage.
This was accomplished by means of a Post Office
type 3,000 relay, modified to handle the high voltage
involved, and controlled by a push-button.  The
energising current is obtained from a small mcial
rectifier fed through a 1 pF capacitor from the
mains. When in the released (non-energised) position
this relay disconnects the mains from the transformer
and potentiometer, and also places a discharging
resistor (50 K ohms) across the output leads. A
dangerous voltage is therefore available only whilst
the push-button is depressed, and immediately this
is released all capacitors are discharged rapidly.
Breakdown of the apparatus under test may be
noted from the milliammeter if a visible or audible arc
is not observed.

The series resistor R3 comprises a chain of cight
100 K ohms 5 waltt resistors, and serves to limit the
short-circuit current to 5 mA. It is permissible, if
desired, to increase this to 8 mA, the maximum
rating of the rectifiers.

MR2

AAAAAA
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Theoretical current of the unit described above.
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Construction

Constructionally thc minimum of mctal
is used, all high potential components and
connections being mounicd on a paxolin
sub-panel and paxolin brackets, arranged
to give maximum possible surfacc-leakage
paths and adequate clearance from the
metal case. The latter is a pressed steel
adaptable box measuring [2in. < 12in. X
6in.. as used by electrical contractors.
Incidentally, this typc ol box, which is
ohtainable in a large varicty of sizes, has
been found very useful lor apparatus
cases and chassis, where appcarance is not
ol lirst importance.

The method of modifying the relay
may be seen from the illustration. The
armature is bent to give considerably more
travel than normal, and 2 strip of Jin.
paxolin about 4in. long is screwed (o it
At the extremity of this sirip a con-
tact cut from an old relay spring is
attached, connection bung made by

~ PRACTICAL WIRELESS

_ February, 1956

means of a short copper flexible
braid. In the non-energised position
this movmg contact closes on a

LT RSP IR ISP SRS ENER PSP R . e

LIST OF COMPONENTS

P RI—14 K2 20 watt. C2, C3—0 1 uF 3.5 kV.
I R2--33 K w/w 5 watt.
R3 8x100 KO 5 watt. *“‘“'“32 v. 30 mA.

FRPPT AT

: 9 g
D R4-5x10 Ko 1 wan, D% ﬁf{?ﬁj&m‘“’“e
¢ R5—10 M 2 3 watt high N1--500 ;A scaled 0-5

stab. kV. H
Cl1—1 p¥ 500 v, M2—5 mA. 2

o eeee s

whg.

Interior of the unit showing arrangement of the paris.

fixed contact which again is an old relay spring,
suitably bent, fixed to the paxolin sub-panel. The
normal relay contacts are used for switching the
mains supply and are of the type specially insulated
for this purpose. The spacing of these from the relay
yoke requires to be modified to accommodate the
abnormal armature travel.

In the interests of safety, in view of the high voltage
available, it is desirable that the box should carry a
suitable warning notice, as shown in the illustration
on page }17.

Start of Pontop P1ke VHF
(FM)) Transmissions

HE V.H.F. sound broadcasting station at Pontop
Pike near Newcastle- upon«T)ne IS now in
service. It is the first of the newly-built V.H.F.
stations to be completed since the BBC’s development
plan for V.H.F. was announced in July, 1954.
Wrotham was already built by that date. The station
came into service at 6 p.m. on Tucsday, December
20th, and transmits the North of England Home
Scrvice on 92,9 Mc/s. the Light Programme on
88.5 Mc/s and the Third Programme on 90.7 Mc/s.
The transmissions will be horizonially polarised.
The effective radiated power of the Pontop Pike
transmissions will be 60 kW for cach programme, and
the arca in which satisfactory reception is expected
includes the county of Durham, almost the whole of
Northumberland, and most of the North Riding
of Yorkshire. This provides a valuable reinforcement of
the existing long-wave and medium-wave transmis-
sions and gives listeners in the north-east who provide
themselves with V.H.F. receivers and suitable aerials
the means of getting good reception of the three
sound programmes free of interference. The Home
Scrvice programme broadcast as one of the three
V.H.F. transmissions is the North of England Home
Service and not the combined North of England and
Northern Ireland programme which is, and will con-
tinue to be, radiated by the medium-wave transmitter
at Stagshaw.

— Practical Television ==
JANUARY ISSUE
Now on sale. Pricel/-.

The January issue of our companion paper,
¢ Practical Television.” contains the preliminary
constructional details for a tuner for use with
straight, or T.R.F., receivers. Designed primarily
for the ““ View Master ’’ this tuner utilises a
printed circuit—the first time that this type of
component has bzen used in home-constructed
equipment.  The tuner has a three-position
switch to provide the BBC Band I station and
one Band III station, with the third position
available at a later date for either another BBC
station or an I.T.A. transmitter. Each position
of the switch also has its own gain control so
that each station may be adjusted to give an
identical strength of picture.

Amongst the other items in this issue are a
Viewing Lamp with adjustable brilliance, and
a Two-band Signal Input Filter (often known
as a ‘‘ Diplexer >’ or ‘‘ Combiner’’), both
practical constructional features. Other articles
include the completion of the short series on the
Alignment of Television Receivers, Converter
Problems, the EF50 Valve, Band III Aerial
Siting, Cathode-modulating the VCR97, Ion
Trap C.R. Tubes and Aerial Feeder Design for
Band III. The regular featuves also appear.

|
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PRACTICAL WIRELESS

‘® SUPERIOR RADIO SUPPLIES e

37 HILLSIDE, STONEBRIDGE, N.W.10

Phone: ELGAR 3644

The SUPERIOR BUREAU

richly figured

cabinet in
walnut veneer, internal panels in polished

An elegant

sycamore. A drop front lid covers a
sloping. uncut control panel {l16in. long x
10%in. high) alongside which is an uncut
base-board (15%in. tong x #3lin. back to
front). The inside of the drop front lid
is panelled in beige leatherette. In the
lower part of the cabinet are two large
storage cupboards (13}in. high, 7}in. wide,
16}in. deep). The lid and cupboard
handles are in chased Florentine bronze.
Owerali dimensions (33in. high, 34in. long,
16lin. deep).

Price £17.0.0, plus 5/
Send for Cabinet Leaflet.

carriage.

REPLACEMENT GRAM CHASSIS

3
: L4
Built to the highest specification, these
chassis offer the finest value for money.
Each receiver is complete in itselfl and
requires only connecting to Mains and
Speaker. Latest miniature valves are
used and are fully guaranteed. Socket
panels fitted for Aerial and Earth, Speaker
and Gram Motor. Suitable for A.C. Mains
200/250 veles 50 cycles.

TYPE A

3 waveband 5 valve superhet LMS and
Gram with full negative feedback and

AVC.

Price £00.10.0, plus 12/6 carriage and
packing.

TYPE B

3 waveband 7 valve superhet LMS and
Gram with specially designed push-pull
output stage. Separate Bass and Treble
controls.

The SUPEREX ‘55" ATTACHE
BATTERY PORTABLE
1t | The Portable—

That's Popular!!
Building Cost £7.15.0, plus 3/6 p.p.

Really outstanding quality.

Four Valve Battery Superhet.
Perfect Reception in All Areas.
Rexined Cabinet 107in. x 8}in. x Sin.
Very Simple Construction.
Performance is of the highest standard

and will compare equally well with
portables of three and four times the

Price £15.4.6, plus 12/0 carriage and
packing.

Send for Chassis Leaflet giving full
details and sizes.

GRADIENT F.M. TUNER FMT4
(Building Cost approx. £7.5.0, plus p.p.)

@ Tuned Res-
onator R.F.
Stage.

@ Ultra Stable
Co-Axial

Oscillator.

@ Gorler I.F.T.s and Discriminator.

This unit 1s 2 4 valve superhetrodyne

comprising R.F. amplifier, oscillator-

mixer, |.LF. amplifier, second I.F. amplifier-
fimiter and ratio detector using crystal
diodes. It is a highly sensitive and stable
adapter covering the range 87-102 mc's
and provides an output suitable for feed-
ing into the pick-up terminals of a normal
broadcast receiver or audio amphfier.
All parts available separately.
Send §/6 for Construction Booklet

and Price List.

SPECIAL F.M. TUNER

Convert your old radio or amplifier into
a high quality F.M. Receiver. Simply plug
into pick-up socket of old receiver and
connect to Mains. Designed round
Gorler components, permeability-tuned.
five valves—ECC8S5, 6BJ5, 68)5, 6ALS and

£780. Attractive black and gold illu-
minated horizontal dial size 1ijin. long,
2%in.  high. Frequency coverage of
85/101 mc/s. Overall chassis size |l{in.

long, 4in. high and 5}in. back to front.
Fully guaranteed.

Price £13.15.0, plus 12/6 carriage and
packing.

THE

‘“EVERYMAN
CONVERTER

BAND 111

Price
£7. 15. 0
plus 3/6
carriage

and

S / packing.

Housed in a brown/beige rexine covered
cabinet and complete with its own power
supply. Only connections required are
Aerial and Mains. Excellent reception in
ali parts of the service area of either
Channel 8 or 9. Switching is by a single
knob control. Latest miniature type
valves used. Fuil installation instructions
supplied. Fully guaranteed.

THE S.R.

3.4 WATT AMPLIFIER

F.M. TUNER DE-LUXE

SHOP OPE MondaytoSa(urday:

I p.m. Thursday.
Cash with order or C.O.D,

TERMS © Extra charge for C.O.D.

U.K. and N. lreland only.

price B
Send /6 for ‘‘Superex 55’ Con- i ﬁwi L i
struction Booklet.
AUTOCHANGERS
B.S.R. Monarch, or Jatest Collaro, 3-speed
£9.15.0
Garrard RC.80, 3-speed, automatic A.C.
Mains £13, 0.0
Garrard RC.80, 3-speed, automatic A.C./
D.C. Universal ... ... £26.10.0 P
Carriage and packing, 7/6 extra. This contains the F.M. Tuner plus
a magic eye tuning indicator. These are
housed in a highly polished dark walnut
9 am. to 6 p.m veneered cabinet.

The complete unit is
ideally suitable for standing on top of your
existing radio. Overall size of cabinet
123in. long, 7in. high, 6éin. deep.

Price £17.17.0, plus 12/6 carriage and
packing.

Treble, Bass and Middle Tone controls.
For crystal or magnetic pick-up. A.C.
mains  200/250 volt. Valve line-up :
6VEGT, 65SG7, 6XS5GT. Negative feed-
back. Built on stove enamelled steel
chassis, measuring only 8in. x 4in. x l§in.
Four engraved cream knobs. Supplied
assembled, tested and ready for usc.

Price £5.5.0, plus 2/6 p.p.
On the main Harrow

LOCAT|0N : Road betwecn Harles-

den and Wembley.

Nearest Tube: Stonebridge Park.

waana amaovricanradiohictorns cam
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PROFESSIONAL 3 VALVE MAINS SET IN SUPERB CABINET

A straight T.R.F. A.C. or A.C./D.C. Mains Set—requires no
radio knowledge to assemble. Easy to read Diagram takes
you step by step. Only tools needed are pliers. Screwdriver
and So!denng fron. ALL parts in stock NOW. ‘Order AT

ONCE stating which type of set is required, A.C. or A.C./D.C.
Mains—these are the sets to SHOW to FRIENDS ! PLUS 2/6 FOR

Wiring Diagram and Parts List, 1/-, Post FREE  Postage & Packinz

o L] e o e o o ° e o o o e o ° e o L]

NOW A REALLY SELECTIVE 5 VALVE SUPERHET!

Complete parts available for this fine SUPERHET Receiver. Similar cabinat to
that illustrated but with really terrjfic power and volume on both Long and Medium
Waves. Specially designed for ‘‘fringe ' areas! Only 126« plus 2/6 postage and packinz.
EASY INSTRUCTIONS and ‘ Know-how ™ Diagrams |/- post FREE. Send TODAY !

[ ] L] L] L] L] © L4 L] L] L] (] [ ] [ ] [ ] ® [ ] [ ] L] L] ®

3,’ . FOR THiS MULTI-PURPOSE
6 - AMPLIFIER UNIT KIiT!

PLUS 2/_ FOR The CHEAPEST 3-Valve Amplifier on the market—can be built in
Postage & Packing 2-3 hours WITHOUT previous radio experience ! High Gain,

Negative Feedback and Ready-drilled Chassis which is not ** live.""
\EI\;\IiTNEOC:E\%$ Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms,
AND PARTS Officelntercom Sets, etc. An ABSOLUTE BARGAIN at this price—
LIST éd.(Post Free.) get YOUR order in NOW to avoid disappointment !

SATISFACTION OR CASH REFUNDED'!

WRITE NOW TO B'HAMS LARGEST WALK-AROUND RADIO STORES!

MAIL ORDERS: 97, STRATFORD RD., BIRMINGHAM 11
NORMAN Ho FIELD CALLERS: 68, HURST STREET, BIRMINGHAM, 5M|d36|9
+ 68N 5 e € $ T T $ e § § W § § g § 3 Rime § § Aiee § 5 Wi § 3 Wi § $ e £

F.M. Is HERE

Many of our Tuners for the B.B.C. V.H.F.
programmes are in use up to 80 miles from
Wrotham.  All parts available to build the
Tuner featured recently in the Radio Constructor.
This Tuner is often known as the Jason Circuit
because the booklet was written by G. Blundel!
of Jason Motor & Electronic Co.

Details of fringe area version also given.

Booklet complete with photos £'s. d.

'f
%

FREE To AMBITIOUS

[rwrces]  ENGINEERS!

Have you sent for your copy ?

‘
R T
is a highly informative YO%R PE,T
guide to the best-paid SUBJECT ?
Engmcermg POSES. I Mechanical Eng.
ells you how vou can Electrical Eng.
quickly prepare at home § Civif Enginecring
on_ " NO PASS- NO [ Radio Engineering
FEE " terms for a | Automobile Eng.

recognised  engineering { Aeronautical Eng. and point-to-point d'agram 20

yualilication. oullines the Production Eng. Chassis, quy punched 0

p‘xdesx Smngc gt' modern | Building. Plast:cs, Coil Set 5 . ... 1 2 6
ome-Study Courses in | Draughtsmanship

all branches of Engineer- Television, etc. G.E.X.34 Crysml 40

ing and explains  the Jackson Dial . 14 6

benefits of our Cmploy- Jackson V10f 25pF -+ 25pF ... 10 9

ment Dept. 17 vou're
carning less thun £15 a
week vou cannot afford
10 miss  reading  this
unigque hook. Send tor
your  ¢opy o-day

& FREE.

f «=e- FREE COUPON ....
Flease send me your FREE [44- page N
*ENGINEERING OPPORTUNITIES

Jason Dial calibrated in Mc/s
complete with bulbholders,
already attached to Jackson
condenser and fitted to
chassis 2 6 3
All parts with’ Jason Dial less
valves. Complete with nuts,

A,M.Brit.I.R.E.

TSubiect or Exam.
« that interests me

.Bnhshlnshtu!eofE-wmeenn;Technology E E E g
-4098 Gollege house, 29-31, Wright’ sLane,! <

Kemmgton. w. 8. o

!...‘.......-............‘.....

328 (rear), Cricklewood Lane, London, N.W.2
Tel. : SPE 7050 Demonstrations given.

Evening Demonstrations by Appointment

- 5 M 6 5 i § $ M- § 5 Ve ¥ 5 T § 5 - ¢ $ Wi 5 e, § 5 T ¢ 5§ T 9 5

CNAME CITY & GUILDS screws, solder, tags... .. 513 0
+ ADDRESS .. 3 PRrantouIe THE JASON MOTOR &
s : etc. etc. ELECTRONIC CO.

%’l‘ilsil%ils‘!‘llsll‘.il‘ll‘il‘ll%i 5 e ¢ $ W § T § ) e § § i )~
;Jl‘u‘usu‘usil‘llsin%-i|§lp§n‘u§u%u§usus -t
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HIS receiver is more popularly known as the
Cossor Melody Maker and was put on the
market carly in 1950 ; it takes its name

from a range of reccivers produced by the firm before
the war. The Model 494U is universal and can be
operated on cither A.C. or D.C. mains of between
190 and 250 volts. There is an A.C. only model,
which in appearancc is identical to the universal
onc about to be described, but it varies, of course, so
far as circuit make-up is concerned. It should also
be mentioned that a Model 501U was later produced
to supersede the 494U, but, apart {rom slight circuit
alterations, the two models are essentialty the same.

The reccivers arc housed in moulded brown and
beige cabincts. They employ five valves, including
the H.T. rectifier, and an all-wave circuit is used,
giving waveband ranges of 15.8 to 51.3 metres, 187
to 575 metres and 940 to 2.050 mctres. A simple
frame acrial is installed on the back cover of the set
which is for usc primarily in areas of high signal
strength or where the listener is intcrested only in
local reception.

The Circuit

A full circuit diagram of the Model 494U is shown
in Fig. 2. Here it may be seen that a triode-hexode
valve VI (Cossor OMI10) operates as frequency
changer with internal coupling between the local
oscillator. The acrial signal is inductively coupled
by reason of LI to the three aerial coils L2, L3 and
L4, selected by the first section of the wavechange
switch.

Inductive reaction coupling is used on the oscillator
coils L5, L6, L7, L8 and 1.9, and the appropriate
coils are selected by the seccond and third sections
of the wavechange switch (the function of the various
trimmers will be revealed under the scctien on
« Alignment ™).

The intermediate-frequency signal occurring across
the first I.F. transformer (I.F.T.1) is taken to a
variable-mu R.F. pentode valve V2 (Cossor OM6)
operating as an 1.F. amplificr.

The amplified [.F. signals devcloped across the
second L.F. transformer (LF.T.2) are fed to the
signal diode in the double-diodc triode valve V3
(Cossor OM4). The A.F. content of the signal is
thus extracted and devcloped in this form across

THE COSSOR MCDEL 494U
By Gordon J. King, AMIPRE

the manual volume control R1. The required degree
of A.F. signal may, thcrefore, be fed to the grid of
the triode section of V3. This valve section functions
as an A.F. amplifier and develops its signal across
the 680K resistor in the anode.

The signal at this point is fairly conventionally
passed on to the control grid of the pentode output
valve V4 (Cossor 332 Pen), which is wired in output
stage mode to drive the loudspeaker in the usual
way.

A degree of fixed tone correction is provided by
the 0.005 #F capacitor shunting the primary winding
of the loudspeaker transformer, and a variable
control of tone is given by the tone control resistor
R2 and associated components. in conjunction with
the negative feed-back windihg L10 on the loud-
speaker transformer.

The recciver is cnergised by H.T. current derived
from the half-wave indirectly Heated rectifier valve
V3 (Cossor OMI1). Mains power is applied via the
two 0.5 amp. fuses, the mains on/off switch S1/2 and
the two R.F. filter chokes L1tand L12. The 47 ohm
resistor in the anode circuit of the valve functions as
a surge limiter, and thus offers a degrec of protection
to the valve.

H.T. smoothing is given by the 32 F and 16 1F
electrolytic capacitors C3 and C4 and by the 6.8K
resistor connecting the 230 volts H.T. line "to the
main 140 volts H.T. line ; it will be noticed that this

Tuning
pointer

24 Turns
round spindje

Fig. l.—Details of the tuning drive cord.
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EARTH

Fig. 2.—Thearetical circuit of the Cossor Model 494U,

additional smoothing s
not applied to the anode
circuit of . V4,

The valve heaters are
connccted in series with
the ballast resistor and
pilot bulb. as is usual
practice on_ a set of this
kind.

AV.C.

1t may be seen that both
diodes in V3 are connected
to a common point :
nevertheless a D.C.
potential of magnitude
dependent on the ampli-
tude of the L.F. signal is
present at the top end of
the manual volume control
R1. 1t is this potential.
which is negative with
respect to chassis. which is
used as an A.V.C. bias for
valves VI and V2. This
control voltage is con-
veyed through the 2.2
megohm resistor and fil-
tered by the associated
0.1 pF capacitor.
Alignment

As is general practice,
the [F. transformers
should be aligned before
making adjustments to the
R.F. and oscillator trim-
mers. For the purpose of
alignment it is desirable to
have at hand an accurately
calibrated modulated ser-
vice oscillator or signal
generator, an output meter
to match 3" ohms imped-
ance. and a non-metallic
trimming tool. The output
meter should be connected
in place of the loudspeaker.
and at all times the R.F.
signal input to the receiver
should be maintained at a
sufficiently low level so as
not to give an output in.
excess of 200 mW ; as the
circuits are brought into
alignment the input signal
should be suitably reduced
to maintain this stipulation
and to avoid alignment
errors as the result of the
A.V.C. action. ’

As the chassis of this
receiver is in connection
with one side of the mains
(care should be taken to
ensure that it is the neutral
side). connections between
the signal generator and the
receiver should be made
only through good quality
(Continued on page 123)
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R.S.C. ULTRA LINEAR 12 WATT AMPLIFIER

A8 NEW 1956 Model High-Fidelity Push-
Pull Amplifier with '~ Built-in "' Tone
Control. Pre -amp stages. High sensitivity.
Includes 5 valves (807 outputs). High
Quality sectionally wound output trans-
specially designed for Ultra
Linear operation, and reliable small
condensers of current —manufacture,
INDIVIDUAL CONTROLS FOR BASS
AND REBLE - Lift ” and *“ Cu

Frequencv response 3 dh. 30-30.000 C C
Six negative feedback loops. Hum level
71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT. Suitable
for use with all makes and types of pick-
ups and practically all microphones.
Comparable with the very best designs.
For STANDARD or
LONG - PL '\\'I\'(u't
RECORDS,. F

MUSICAL l‘\S’lI(L-

U
with pl ug pm\ ides 300 v 20 mA. and 6
1.5 ofa RADIO

SS

» 3. and
monthiy pd\mn-nl- nl 21 Size approx.
12-9-7in.  For A.C. mains 200-230-250 v.
50 ¢,cs. Outputs tor 3 and 15 ohm speakers.
Kit 15 complete to Jast nut. Chassis is
fully punched. _ Full instructions and
point-to-point. wiring diagrams supplied.
Unapproachable value at £7 15 -, T
jactory built 45 - extra. Carriage 10)-

TA1 BIGIH QUALITY 7

i AMPL JIk. For ALIL "Tape
Decks with High Impedance, Playback
and Erase Heads such as Lane, Truvox
and latest Collaro d-speed Ready for
Transcribtor. Adjustment Use ONLY

to type ol deck made by
alteration of a registor, ¥For ] U GNS

A.C. Mains 230-250 v. 50 ¢ ¢s.

Positive compensated identi-

fication of recording level given by Magic
Eye. Recording facilities for 15, T} or
a}in. per sec. Automatic cqualisation at
the turn of a knob. 1ear freqguency
response of +3db.. 50-11.000 ¢.p.s. Nega-
tive [eed-back equalwatlon Minimum
microphony and hum. High output with
completely effective erasure and dis-
tortionless reproduction. Sensitivity is
15 millivoits so that any kind of crystal
microphone is suitable. Provision is
made for feeding a P.A. amplifier. Unit
can also be used as a_ gram-amplifier
reqmrmd input of 0.75v. R.M.S. Carriage
7/6. Tlustrated leaflet 6d.

A I'll&ll UL 3-4 watt HIGH-G AN
AMP'LIFIER FOR £3/19/6. For mains
input 200-250 v. 50 ¢'cs. Asscmbled ready
for use. Amplifier can be used with any
type of Feeder Unit or Pick-up. This is
not A.C./ID.C. with " live ” chassis, but
A.C. only with 400-0-400 y. trans. (Output
is for 2-3 ohm speaker.) Carr. 3.6. Descrip-
tive leafet 7d,

DEFTANT RECORD PLAYING UNITS
Turntable for standard 10in. and 12in.
78 r.p.m. records (fitted auto-stop) and
high impedance magnetic pick-up, moun-
ted in attractive polished walnut finish
drawer-type cabinet. Excertional value
at £5'19-6, plus 7 6 carr.
MONARCH 3-SF

JED VI NER

B.S.R.
AUTOCHANGER. For standard 200-250 |

v., 60 c¢’s mains. Autochanges on_all
3.speeds. Plavs Ten mixed 7in.. 1Cin,
and 12in. records. Separate sapphire stylii
for L.P. and 78 r.p.m. High-fidelity tvpe
crystal pick-up. Minimum baseboard
size needed 14in. x 12in. x 5lin. h\gh
Brand new. cartoned, at £7 10 -. carr. 5 6
SINGLE SPEED AUTO-

For A.C. Mains 200-250 v.

56 [ Plavc mixed 10in. and 12in.. 78
r.p.m. records. Fitted with crvsbal
pick-up. Very llmlted number, new,

cartoned. £5 19 6. Carr. 5 6

VOLUME CONTROLS with long tlin.
diam.) spindles. all valves less swnch
2/9 : with S.P. switch, 39 ; with D.P.
switch. 4 6.

PICK-UPS,  Collaro high-fidelits low
impedance magnetic tvpe, “with matching
transformer. Onlv 32 8, Gold ring high
impedance magnetic 23 9. Both tvpes
Brand New, Boxed.

Terms : C.W.0, or C.O.D. NO C.O.D,
Open 9to 5.

B

Sats, unlll 1 p.m.

RADIO SUPPLY CO.

required louvred metal cover with 2
carrying handles can be supplied for
17 6.

1IG FIDELTTY MICROPIIONES
and EA KERS in stock. Keen cash
prices or H.D. terms if supplied with

amplifier.

[ [\ D
U tSapphlre Stylusy. Speed 33% r.p.m.

For A.C. mains 200-250 v. Brand New.
cartoned. Perfect. Onlv £3 19 6. Plus
carr. 5-. (Normal price &8 approx
P2 . _All 2-3 ohms.
Ples<ov 16/9. 8in. Plessey, 16 9.

R.A., 25/9. 12in. Plessev, 29,11.

W.B. ' Stentorian > 3 or 15 ohm tvpe
HF1012 10 watts. high-fidelity tvpe..

Highly recommended for use with any of
our amplifiers. €4 6 9.

FOUR STAGE  RADIO  FELI
Design of a High-Fidelity Tuncr

UNIT,
Unit T.R.F. L. & M. Wave. Full decoup-
10-15 mA. oibn

ling. Only 250-400 v.
required from wain amplifier. Three
valves and low distortion Germanium
diode detector. Flat-topped response
characteristic. Loaded H.E. coils. Two
variable-Mu controlled H.F. stages.
3-Gang condenser tuning. Detailed wiring
diagrams. parts lists and illustration.
2:6. Total building cost. £3

RS.C. 45 WATT A5
HIGH-GAIN AMPLIFIER

A highly sen-
sitive 4-valve
quallty  am-
plifier for
the home,
small 1-Iu|>.
et Only 50
millivolts in-
put isre-
quired for
full output
s0 that it is
suitable for
use with the fatest high-fide
heads. in addition (o alt othe A
pick-nps and - acticantly  atl i
Separvate Base and Treble Controls are
provided. These sive full long-play
record ('(Iuﬁll‘-‘lll(i tevel
nozlmlhh- being 7
of negative feedback
300 v. 25 mA, and f.
is available
Feeder Unit,
fier. For / C
250 v. 50 ¢ ¢s. Chassisisnot alive. Kit
pletein ey detait and includes

ched ol =i (with haseplate)

with g ackle finish., and point-
to-point (h:l" B in-
structions, at
for

DRY s

MAINS UNIT KI A Cnmplete set of
parts for construction of a Unit (housed
in metal case) to replace Batteries where
A.C. Mains supply is available. Input
200-250 v. 50 ¢ ¢s. For rnt,enex:. x(’mmmg
90 v. 1020 mA. and 1.4 v. 125-250 mA.
fully smoothed. Price. Lomplete with
circuit, only 37 9. Or ready for use 45 6.
Size of unit, 5 x 4 X 2iin.

under £1, Post 1'- extea under 102

Catalogue 6d.. Trade List 5.

R.S.C. 30 WATT ULTRA LINEAR
HIGH-FIDELITY AMPLIFIER A6

A highly sensitive Push-Pull, high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most expen-
sive amgplifiers available. Hum level
70db. down. Frequency response r3db.
30-30,000 ,c/cs. A specially designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
reliability. Six valves are used. and
separate Bass and Treble controls.
mum input required for full output 1s
only 30 millivolts so that ANY KIND OF
MICROPHONE OR PICK-UP IS SUIT-
ABLE. The unit is designed for (' I,U
SCHOOLS, THEATRES,
llALLS or OUTDOOR FUN
elc. For us i
GUITAR, S
standard or long plaving records.
PUT SOCKET PROYV I)LS L.T. a d
H.T. for a RADIO Fl ER
Amplifier operates on 200- 250 v. 50 cles.
A.C. Mains and has outputs for 3 and 15
ohm speakers. Complete kit of parts with
fully punched chassis and point-to-point

-

wiring ¢iagrams and instructions.
If required cover as for A8

can be supplied for 17/6.

An extra_input with asso- GNS
ciated vol. control (so that

two separate Inputs such

as Gram. and Mike can be Carr. 10/-
mixed) can be provided for 13 - extra.
Or factory built 50/-extra. 1. D L9 !
for assembled two input mo D
I'I(/)'sll 28/- and 12 monthly paymenns ol’

BRATTERY SET CONVERTER KIT
Al parts for converting any tvpe of
Battery receiver to All Mains.  A.C.
200-250 v. 50 ¢ c¢s.  Kit will suppiyv fully
smoothed H.T. or 120 v. 90 v. or 60 v. at up
t0 40 mA. and tully smoothed L.T. or2v. at
0.4 to 1 a. Price, complete with cireuit.

wiring diagrams and instructions, only
49/9. Or ready to use. 8 9 extra.
M.ESSPEA KERS 2-3 ohms. 8in. R.A.
Field, 600 ohms, 11/9. 10in. R.A. Field.
1,000 ohms, 23/9,

COAXIAL CABLE 75 (vhm= tin. 8d,

.yard. Twin Screened Feeder. 11d. vard.
SELENIUM RECTIFIERS

‘.T. ’]\m‘s MW, H.T. Types HLOW,

H.w. 2'9 150 w. 40 mA. 39

250 v. 50 mA. 59

I-‘ \V l{nd;.l- I\uc
v 4'9

6/12 v. 1 a.

6/12 v. 2 a. g9 | 260v. 80 mA. 7@
6/12 v. 4 a. 18/9 250 v. 150 mA. 9,9
612 v. 6a. 19/9 | RM4 230 v.

6/12 v, 10 a. 35r- 250 mA. 11 9

RSC. 34 WATT A7
HIGH-GAIN AMPLIFIER
Appearance and Speclfication with

exception of oulput wattage. as A5,
Complete Kit, with diagrams, £3 15/-

Assembled £1 extra. Carr. 3 6.
BATFERY CHARGER RITS
For mains 200-250 v. 50 ¢ cs.

To charge 6 v. acc. at 2 a., 25 6.

To charge 6 or 12 v. acc. at 2 a.. 31 6.
To charge 6 or 12 v. acc. at 4 a.. 49 9.
Above consist of transformer. {ull wave

rectifier. fuses, fuseholders and steel case.
Any type assembled and tested. 6 9 e\Lra

'I'll I\\ l'ﬂljl T.R.F. RECEIVE l(
A design of a 3-valve 230- 950 v. A.C. Mains
receiver with selenium rectifier. It con-
sists of a variable-Mu high-gain H.F.

stage followed by a low distortion anode
bend detector.  Power pentode output is
used. Valve line up being 6K7. SP6l,

8F6G. Selectivity and quality are well up
to standard. and simplicity of construc-

tion is a special feature. Point to poing
wiring diagrams, instructions. and parts
list, 1'8. This receiver can be built for a
maximum of £4 19 6 including attractive
Brown or Cream Bakelite or \’\almn
veneered wood cabinet 12 x 63 x 3lin.

1.9 extra under £1 : 2/9 extra under £3.

SOALE with all enguiries.,

(LEEDS) LTO.

32, THE CALLS, LEEDS, 2

wanny americanradinahistary cam
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S.L.8 SPIN WHEEL DRIVE

A precision slide rule drive. Complete with
3-band glass scale, Sin. x 43in,
Printed—short, medium and
bands with station names.
Scale length Zin,

The spin wheel drive gives easy control
through a ratio of 24-1. Fitted with constant
velocity coupling, eliminating strain on the

long wave

Condenser, and providing mechanical and BROS. (LONDON ) LTD.
electrical isolation from vibration and noise. KINGSWAY - WADDON - SURREY
Supp/iefi with florentine bronze escutcheon. Telegrams:

Price—27/6d. complete.

W— Other capacities available—details

WALFILCO, SOUPHONE, LONDON

M.E. GANG ‘CONDENSER

Available as I, 2 or 3 gang, 490 p.F. nominal
capacity, matched and standardised to close
limits. Supplied with trimmers if required.
on request.
Cadmium plated steel frame.

Aluminium Vanes.

Low loss, non-hygroscopic insulation.

Spindle lin. dia. projects | in. from front
plate.
Front area 2}in. x 2jiin. including sweep of
vanes.
Length excluding spindle : Price
I gang—\ fsin, 9/3d.
, 2 gang—2-% in. 14/—d.
3 gang—3§in, 18/3d.

* Write for fully illustrated catalogue

JACKSON

Telephone: CROYDON 2754-5.

o T/V TECHNOLOGY SOUTHERN RADIO'S WIRELESS BARGAIN

@ RADIO ENGINEERING
® ELECTRONICS
® RADIO SERVICING

There’s a big future in T/V and Radio. , Act now !
Increase your knowledge. Back up expel ience with
a sound theoretical background. 1.C.S. ofier courses
of instruction in—

T/V TECHNOLOGY

T/V SERVICING

ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING

RADIO SERVICE ENGINEERING

RADAR

ELECTRONICS

FREQUENCY MODULATION

I.C.S. will also coach you for the following
examinations :—

B.I.LR.E.; P.M.G. Certificate for Wireless
Operators Radio Servicing Certificate

(R.T.E,B.) ; C. & G. Telecommunications, etc.,
L[4

etc.
DON'T DELAY—WRITE TO-DAY for free deoscriptive
booklet. stating which subject or examination interests you.
Fees incfude all books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.
Dept. 170D, 1.C.S., 7], Kingsway, W.C.2.
o e e . S e (e S et P S S S, e S

I INTERNATIONAL CORRESPONDENCE SCHOOLS:

I (Dept. 170D), International Buildings, Kingsway, |
London, W.C.2. .
I Pleasc send booklet on.....coiiiiiiieiiiiiniviiiiniinnierrrariaiiinnens I
l NAMI . e vrer et ra e Age.. oo l
(Block letcers, please) o
l Address

.| BOMBSIGHT COMPUTERS. Ex-R.A.F.

with 5 Valves, In Metal Carrying Case. Ready for use. Less external
attachments, 30/- per set. ATTACHMENTS for use with ‘“38"'"
TRANSRECEIVER : HEADPHONES, 15/6 ; THROAT MICRO-
PHONE wich Lead & Plug, 4/6 ; ]UNCTION BOX, 2/6 ; AERIAL.
2/6; SPECIAL OFFER of used ‘38" TRANSRECEIVERS les.
valves but complete with ALL COMPONENTS. Excellent for
SPARES, 11/6 per set. P, & P, 2/-

TRANSRECEIVERS. Type " IB" Mark Hll. TWO UNITS
(Receiver & Sender) contained in Metal Casc. Complete with Six
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS,

£4/10/-,
RECEIVERS. Type 109 ', 8-Valve S.W. Receiver wvth YIBRA-
TOR PACK for 6 Volts, Bullt-.n Speaker, METAL CASE, £

BRAND NEW. A
Wealth of Components. GYRO MOTORS, REY. COUNTERS,
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters,

, £3.

LUFBRA HOLE CUTTERS. Adjustable Jin. to 3lin. For Metal,
Wood, Plastic, etc., 6/6.
RESISTANCES 100 ASSORTED USEFUL VALUES Wira
Ended, 12/6 per 100.
fS/ONDENSERS. 10) ASSORTED. Mica, Metal Tubular, etc..

- per 10
PLASTIC CASES.
Display, etc., 5/5.
STAR IDENTIFIERS. Type | A-N. Covars both Hemispheres,
in Case, 5/6.
CONTACTOR TIME SWITCHES. [n Sound-proof Case,
Clocckwork Movement. 2 Impulses per sec. Thermostatic Control,
LK
REMOTE CONTACTORS for use with above, 7/é.
MORSE PRACTICE SET with Buzzer on Base, /9. Complete
with Battery, 9/6. MORSE TAPPERS, Std. 3/6 ; Midget, 2/9.
METERS & AIRCRAFT lNSTRUMENTS Only need Adjust-
ment or with broken Cases. TWELVE INSTRUMENTS, including
3 brand new Aircraft Instruments. 35/- for 2,
CRYSTAL MONITORS. Type 2. New in Transit Case,
Yalves, 8/~

Postage or Carriage extra. Full List of RADIO BOOKS, 21d.

SOUTHERN RADIO SUPPLY LTD,,
11, LITTLE NEWPORT $T., LONDON, W.C.2.  GERrard 6653

Idin. x 10%in. Transparent. [d=al for Maos,

Less
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0.1 pF capacitors, and in the first place a modulated
470 Kefs signal should be applied between chassis and
the control grid (top-cap) of V1 ; the receiver should
be switched to M.W., the tuning gang set at minimum
capacitance and the volume and tone controls set
fully clockwise. .

Trimmers T8, T7, T4 and T3 should then be
adjusted in that order for maximum output ; the
process should be repeated until no improvement is
possible. 3

Medivm Waveband

Before commencing it is as well to ascertain that
the tuning pointer is set correctly in relation to the
tuning gang. This is done by adjusting the gang
to its mechanical minimum and adjusting the pointer
on the tuning drive cord to the line marked ™ min ”
on the top left of the tuning scale (this is visible when
the chassis is removed from the cabinet).

Inject .a 1,550 kc/s signal via a standard dummy
aerial between the receiver aerial and earth terminals,
set the tuning pointer to the line marked ** M.W.”
(or sometimes ‘M ”’) at the top of the scale and
adjust the M.W. oscillator trimmer T10 (Fig. 3)
for maximum output. Adjust the M.W. aerial
trimmer T2 for maximum output.

Long Waveband

1nject a 160 kc/s signal, set the
tuning pointer to the line marked
“L” on the top right-hand of

Tuning

the tuning drive cord ; when replacement becomes

- necessary good ‘quality nylon drive cord is recom-

mended. Approximately 40in. of cord is required.
After removing the back cover and frame aerial
plugs by unscrewing the five self-tapping securing
screws, the chassis can be removed from the cabinet
by withdrawing the four control knobs (obscrving
that the two smaller-knobs are taken from the centre
spindles), extracting the insulated chassis guard strips
secured by two self-tapping screws, removing the,
two chassis securing screws located beneath this strip
and. removing the screw from the .top ofthe’ tuning’
scale assembly. ~ - - ® % e i
Servicing Notes ° .
If the receiver appears to be lively and slight
“ clicks ” are heard when the waveband switch is
operated and yet no signals can be received,-the
trouble most likely lies in the oscillator section of the
frequency changer. In the first place it would be
advisable to check the condition of V1 by substitution.
If +his fails to bring the set to life the voltage at the
oscillator anode (pin 6) should be checked, and if
necessary the 18K resistor should be replaced.
If this seems all right, however, attention should be
(Concluded on page 138)

Wavechange Toné volume On/f)ﬁ‘

the scale and adjust the L.W.

%ﬁ

oscillator padder T6 (Fig. 4) for
maximum output.

1l

Short Waveband
Inject a 18 Mc/s signal, set the

C/

LS Trenstormer

tuning pointer to the line marked
S on the top left-hand sidc
of the scale and adjust the SW.

ce

(-
o
P

o

N

oscillator trimmer T5 (Fig. 3) for
maximum output. 1t will be
found that two peaks are given
by this trimmer, the correct one,
however, is that of minimum
capacitance. Adjust the S.W.
aerial trimmer T1 (Fig. 4) for

73

IFT1

vs
-]
-]
(-]
S §9—194-
=
BE—

Fuses.

77

£ L)
° ° ° °
-Q, P,
° o L)
v3 v4

IFT2

maximum output.

Inject a 6 Mc/s signal, adjust
the tuning pointer to the line
marked 'S on the top right-
hand side of the scale and
adjust the core in the S.W.
oscillator coil LS (T9, Fig. 3)

Volume On/Off

Tone Wavechange Tuning

ot
=

for maximum output.

Finally inject a 18 Mc/s
signal, adjust the tuning pointer
to the line marked ** S ™ on the
top teft-hand side of the scale
and re-adjust trimmers TS5 and
T1 for maximum output while
slightty ** rocking” the tuning
gang.

General

The diagrams at Figs. 3 and 4
depict the top and bottom views
of the chassis showing trimmer

0l0i0igle
76 T1I0 75 72 77

oo
o L
0‘0
o o

v
om0

wavechange
Switch

OM6
Ve

o

TS T4

T2 LET!

positions, the flayout of the
valves and major components.
Fig. | shows the arrangement of

Fig. 3 & 4.—Top and bottom

. wwwnw americanradiohistorvcom.
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Opera
T was a pleasure to ““visit” Covent Garden
Opera House one Monday evening as a change
from the customary theatrical prescntation. The
occasion was the first appearance there of the new
director, Rafael Kubelik, which made of it something
of an event. The chosen opera was Verdt's master-
piece, “ Otello.” Together with the remarkable
libretto of Boito this work can rank easily with
Shakespeare’s tragedy, on which, of course, it is
founded. The music of the 74-year-old giant—he
was to write the equally great ™ Falstaff’”” when
turned eighty !—contains miracles of dramatic
portraiture and psychological expression : the equal
of Wagner though entirely different.

The broadcast was an excellent one, but it could
hardly have been if the performance had not been,
t0o.

An issue of Eric Barker’s ' Just Fancy ™ dealt
exclusively with two sketches : one of two ancient
gentlemen, living on their dividends and gelting
information of losses mixed up : the other of language
difficulties likely to have arisen when Wellington and
Blicher met at Waterloo—the Belgian village of that
name and not the station. The former was very
funny. With Eric Barker are Pearl Hackney, Deryck
Guyler and Charlotte Mitchell.

3

‘“ A Passage to India »’

E. M. Forster’s novel, written about 20 years ago,
is justly rated as one of the best of our times. It
deals, in no measured terms, with some of the social
aspects of the British occupation of India and the
harsh laws imposed on the pcople. Although the
English girl in the story turns up trumps in the end
and leaves the Indian doctor with his honour and
self-respect unsullied, it also leaves him prophesying
that " the English will be clcared out into the sea,
cven if it takes 50,000 years ”—my words. It took
less than 20.

It made an excellent Monday night theatre and
was played and produced with much sincerity
and conviction, chiefly by Mary Wimbush, Gladys
Young, Richard Williams, Peter Howell and, among
many others, Hamilton Dycc. But 1 didn't much
care for Roger Delgardo’s Dr. Aziz. He might just
as casily have been taken for a French hotel pro-
prietor or a German music teacher as an Indian
gentleman. There even seemed a glimpse of Cardiff
at odd moments. The skilful adapter was Lance
Sieveking and the producer, Donald McWhinnic.

Musical Curiosities

The first of threc programmes, on the Third, of
“ Musical Curiosities " was mildly interesting and
amusing. Containing such oddities as a one-man
opera and a Rossini overiure played on, [ think,
14 pianos, it called itself ** seriously comic and
comically serious.”™ It rather fell between the two
opposites, though through no fault of Fritz Spiegel,

~

i

Our Critic. Maurice
Reeve, Reviews Some
Receni Programmes

who introduced it. Tt should have dealt more with
the verities of which there are many among the great
composers, such as Debussy’s parody on Tristan
in his ™ Golliwog’s Cake Walk.”

“ Our Day and Age *’

The fifth of Stephen Grenfell's series, * Our
Day and Age,” “ The Case of the Fiery Lady ™ was
an exciting reconstruction of a remarkable murder
carried out at the height of the blitz in 1941, and
nearly perfect.  Well retold by Carleton Hobbs,
James McKechnie and others.

Plays

" Dangerous Corner " was the first of J. B.
Priestley’s many plays and was consequently chosen
to open the ™ Priestley Festival.” 1 liked it, because
['like all Priestley. But, as the author said in some
introductory remarks, it is really only a clever bag
of tricks. At least every .one seemed to be falling
in love with everyone in turn, and the ingenuity with
which the pieces in the puzzle were finally put
together was fascinating craftsmanship. The
" pieces ” were Grizelda Hervey, Denise Bryer, John
Carol, Valentine Dyall, Brian Hayves, Molly Rankin;
Geoflrey Hodson and Catherine’ Nangle.

From time to time the BBC performs a service
in giving us, in narrative form, either the life of one
of the famous sons of Britain or an episode in such
a life. One of these was forthcoming in * Living-
stone,” onc of the most remarkable of our progeny,
commemorating the centenary of his discovery
of the Victoria Falls. The name part was excellently
played by Duncan Mcintyre and the narrator was
the experienced Leslie Perrins. A moving story.

* Three Men in New Suits ™ is very good Priestley
and was given one Saturday as a kind of ** additional *
to the ** Priestley Festival ” on Wednesday. Telling
of the reactions to civil life of three men returning
from service in the Second World War, it contains
much Priestley horse-sense and contentious views,
all of which go to make up an absorbing play.

County Count

It will be a pity when that engaging quiz, © County
Count,” has run through all the counties and. pre-
sumably, closes down. I find it very interesting and
entertaining—and there are not so many pro-
grammes combining both these qualitiecs—listening
to all the history, folklore and tradition, speech
and song. unfolded for us by the clever people
running the show. Cities and country towns are
being dealt with on Sundays and shouid be sufficient
in number (o last for ages.

www americanradiohistorvy com
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HIGH QUA
4 avet
HiGH FIDELITY
EQUIPMENT

T2

We cannot show the complete contents on these pages, but we give a brief summary and some cxamples.
COMPLETE DETAILS OF : AN ILLUSTRATION and DESCRIPTION IS GiVEN OF EACH ITEM.

® AMPLIFIERS. By Armstrong, Goodsell (Williamson), Leak, W.B.,, THE MULLARD 5-10 (Grampian),
Stern’s Kits of Parts for a High Quality 8-10 watt and a High Fidelity 12-watt Amplifier having separatc
Pre-amplifier/Tone Control Unit.

A CHOICE OF 9 RECORD PLAYERS. 3-SPEED AUTOCHANGERS—NON-AUTOCHANGERS
and TRANSCRIPTION PLAYERS. By COLLARO, GARRARD and B.S.R.

Replacement RADIO-RADIOGRAM CHASSIS. Only dependable and good quality Chassis are stocked.
RADIO TUNING UNITS. FM and AM Models. By STERN'S, GOODSELL, ARMSTRONG,
CHAPMAN, DULCI and the DENCO or JASON designs for the HOME CONSTRUCTOR.
LOUDSPEAKERS. Full data of the very popular W.B. ** STENTORIAN ** Speakers. The WHARFE-
DALE range, various GOODMAN'S Speakers and a selection of well-known makes at REDUCED
PRICES.

LOUDSPEAKER SYSTEMS. Suggested arrangements for the ** Hi-Fi’’ enthusiast.
PREFABRICATED CABINETS. THE CONSOLE CABINET and two types of BASE REFLEX
SPEAKER CABINETS.

BAND I—BAND HI TV CONVERTERS. By AERIALITE, DULCI, VALRADIO.

AERIALS. A complete range of Band 1 and Band 1i(FM), Band 111 Aerials, Indoor und Outdcor types.

e e « AMD OTHER INTERESTING 17EMS

MODERNISE YOUR OLD RABIOGRAM
HERE ARE THREE EXCELLENT BARGAINS

£12’19’6 each

The Model AW3-7. A The Model B3PP.

secoo0coece

coeen

A

7-valve 3-wavehand de-
sign_having a ' Push-
Pull” stage to provide
approx. 7-watts output.
H.P Terms:
ments of 19/4.

STERN'S *COMPACT 5’ s
AMPLIFIERS e ot

£4/6/6 Deposit and 10 monthly pay-

: appearance and design, but has a single-valve output

6 - valve, 3 - waveband
Superhet with ** Push-
Pull ” stage for approx.
€-watts output.

¢ can_also offer the
model B3 at

W n
This 18 ident-i-£l 0-] 7-6

cal to the B3PP hoth in

*

(6BW6) instead of push-pull. H.P. terms £3 12 6 deposit

Expressty devetoped
for very high quatity
reproduction  of s
Gran. Records and "{
particutarty suitahie

® and 9 months ol 18/4, Fully described in our leafiets.

*""AN EXCEPTIONAL OFFER
FOR CASH ONLY

for high quality re-

production of the FM o trans- The B.S.R, MONARCH

missions, wo models are 3-SPEED AUTOCHANGER £7_/19/6
avaitable : NORMAL PRICE £13/10/- Ty (Plus 7/8 carr.

(a) The ** COMPACT 52 | (b)) The " COMPACT 5.3 ® Complete with High RN and Ins.) o
A Two-stage high sensitivity A Three-<tage verston of the Fidelity Crystal ** Turn- 3

Amplifier having SEPARATE *5-2°" model, but in this case over " Head which incor-

BASS and TREBLE CON- | baving an additiona! stag¢ | Dorates separate stylus 4

TROLS and designed to give and 1ncorpurating Negative for I.P. and p.m

up to approx. 5 watts with Feedback. records.

r.p.m

r att ® A MIXER ' |
very pleasing quality. Unit that will auto- r
change on 7in.. 10in.
and 12in. records.

® Brand New in
Maker's Cartons. com-
plete with mounting
instructions.

PRICE £5 15.- (plus .- carr, PRICE £6.16 - tplus 5,-
and insurance), and insurance).
The Amplifiers are compact and very atlractively designed,
having a Bronze Gold finish with a fully engraved front panel
by which the entire Amplifier is conveniently mounted into a
Cabinet, thus occupying no more space than a conventional
Tone Control Unit.

FULLY DESCRIBED IN OUR LEAFLETS

STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4.

carr.

Telephone
FLEet 5812/3/1

waanny americanradiohistary com
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A Complete range of

BAND 3 CONVERTORS

is now avail-

able, either
with or with-
out power

supplies. Care-
ful design, and
layout to-
gether with
efficient filter
circuits ensure
high  attenua-
tion of Band |
and freedom
from break-
through.  All
our units are
fitted with pre-
set Band 3
contrast  con-
trols and
manual oscilla-
tor trimmer.

less power supply £5.15.0
with power supply £7.10.0

Flus post and packing 2, 6d.

PRICES ¢
Send for details of our full range of test equipment
HOMELABINSTRUMENTSLTD.

615/617, HIGH RD., LEYTON, LONDON, E.IO0.
Phone : LEYtonstone 5651

PRACTICAL WIRELESS

February, J??é_‘

We're ;I;pf,;y_ and Proud |
to report . . . .|

GOLDRING VARIABLE RELUCTANCE
CARTRIDGE NO. 500 WAS RATED

THE

‘¢ BEST CARTRIDGE”
¢ BEST BUY”»

Tested against 25 competitive cartridges including
. those of variable reluctance, magnetic, ceramic, moving
coil, crystal and capacitance types.

i By a leading consumer product testing organization

I in the U.S.A.

| Price complete with two Sapphire Styli for Standard and
L.P. £2,10.0 plus 19/6 P, Tax. .
Cartridge fitted with Diamond L.P. and Sapphire Standard .,
Styli. £6.0.0 plus £2.6.10 P. Tax. |

Cartridge fitted with Diamond L.P. and Standard Styll'.’
£9.10.0 pius £3:14.2 P. Tax.

‘ The
fGoIdring Manufacturing Co. (£72) Ltd. !

486, HIGH RD., LEYTONSTONE, LONDON, E.I 1
Telephone : LEYtonstone 1252 and 1081, ‘

~can train your mind fo SUCCESS
PERSONAI":OOS!:':L" TUITION

A FREE book vital to your career!
Read how the famous Beanctt College can help you

WHAT CAREER
DO YOU WANT!?

Building

g::u’:‘:::'m Art tosuccess ! Send now for this recently puh!isl’:td
Diase! Engines I'REE book, * Train your mind 10 SUCCESS

which tefls you about The Beanett College proven
success 10 postal witon

and how 1t ¢an help you to
success 1n your
carcer.

Draughtsmanship

Edectrics! Eng.

Fire Enginoermg

Mechanical Eng.

annmy Surveying
ndis Eng,

Surveying .
Telecommunications
Tetsvnricn

Accountancy Exams.

nhlnml?
Sscrotarial Exams
Shorthang

Short Story Wniting
104 many othors
GENERAL CERT.
OF EDUCAYTION

LELEYTETYITG 1) g !

L]
To The Bennett Colleze (Dept. B.104N), Shefeld

8 Please send me, withous oigarion, a free eopy of TNIS CoUPON

3 f"r:;:(zu“:n mind to SUCCESS’ and the Coliege COULD BE YOUR

¥ ueecr = - PERSONAL PASSPORT
e e T0 SUCCESS. |
W appaEss e Send i Now/
W AGH (S nder 21) 1 Block Letters
Smsn IIIIIIII.III-I-IIII-I

The Walk-around Shop—
the shop for bargains!

THROAT MICROPHONES with elastic strap and lead termin-
ating at plug. Type P.L.291, new and boxed, 2/3 p:p.
POWER PACK TYPE 173. 12 to 24 volt L.T. input. 120V.
60 mA output. Fully smoothed, size 10} x 6 x 3in. Containing
two 120 volt 60 mA' selenium rectifiers. One V.S. (10 voltage
stabiliser ; 12 volt vibrator and transformer. chokes and
condensers, 12/6, post paid. .

ANTENNA RELAY UNIT. U.S: manufacture. containing
change-over relay, 2in. pane! mounting meter (measuring aerial
current) with separate thermo-couple, vacuum condenser 50 pF.
7.5 K.V. contained in metal case 3} x 4% x 3lin. with ceramic
stand off terminals. 8/-, post paid.

MAKE A MINIATURE POCKET RADIO.
high Q_technique using the new Ferrite rod. Mad
simple Canversion of an ex-Govt. hearing aid. £2 és.
with circuit diagram and full instructions. Batteries extra : 1.5V
LT (type DI18) 8d. : 30V HT (type BII9), 4/3.

FiL8a FJ!.lE__RS. Splendid value. 10/-, pkg. & pscg. 1/6.

R.F. UNITS .

R.F.24 20/30 Mc/s Switched Tuning, Fully Valved, 9/6 ea.
R.F.25 40/50 Mc/s Switched Tuning, Fully Valved, 9/6 ea.
INDICATOR TYPE 1A

Idsal for conversiop to Oscilloscopes. T.V. Units, etc. Containing
v?’ﬁf 97, 12 VEST'(EF50), 2 VRS54 (EB34), 3 VES2 (EASO), 4 CV1 15,
Slow-motion.dial. 13 pots and scores of useful components. Size :
8% x |14 x 18in, New. In wooden packing case, Price £3, Carr. 7/6.

NOTE : ORDERS AND ENQUIRIES TO DEPT. ‘P

P R 0 0 P s BROS. LTD. Telephone LANgham 0141

52 Tottenham Court Road, London, W.I.
Shop Hours : 9-6 p.m. Thursday : 9-1 p.m. Open ali day Saturdays

Incorporating
e possible by
0d., post paid

___ywww americanradiohistorv. com


www.americanradiohistory.com

A

February, 1956 PRACTICAL WIRELESS 129
e Part 14 cf & Series aof Articles

The Wobbulator (49)

EFORE we can deal successfully with alignment
B of broadcast (A.M. and F.M }recgivers aided by
the oscilloscope, we shall have to learn some-
thing about the wobbulator. Essentially, the wobbu-
lator is an R.F. oscillator, which, instead of being
amplitude modulated with an. A.F. signal as is the
service oscillator and signal generator, is frequency-
modulated with a signal derived either from the
timebase of an oscilloscope, or from some other
source ; hence its somewhat popular notation of

* frequency-modulated oscillator.” ]
Now, when an oscilloscope is used for alignment
purposes the aim is to have revezied on the screen

(a) ©,
Fig. 64.—Modulation waveforms which were fully
described in the last issue.

the R.F. response curve of the section under adjust-
ment, i.e., the overall response curve or the response
curve relating to the LF. stages. In order to do this,

-it is necessary to swing the frequency of the R.F.

signal applied to the receiver in accordance with the
horizontal sweep of the ‘scope’s timebase, so that
the frequency deviation embraces the appropriate
section—within the limits of the passband circuit—
of the frequency spectrum. This is, of course, achieved
by the wobbulator.

As this series is not intended to delve too decply

. with the design consideration of pieces of test gear,

we shall not consider the function of the wobbulator
in detail ; nevertheless, it is desirable to get a rough
idea of how it works as a means of assisting its
application.

Almost all wobbulators of the type in which we are
interested employ an electronic means of sweeping
its internally generated R.F. signal in synchronism
with the ’scope’s timebase. For this purpose a
reactance valve is invariably employed. A valve
so used exhibits characteristics synonymous (0 a
capacitive or inductive reactance, that is, the current
related 10 the artifice either leads or lags the voltage
by an angle of 90 deg. Moreover, the magnitude
of the reactance can be made to vary quite casily

by altéring the voltage applied to the control grid of

the reactance valve.

waann amgoricapradiobhictons _a
g

Dealing with the Practical Application
of Standard Test Equipment

n
(Continued from page 22 January issuc)

Usually, the valve is arranged to represent a
capacitive reactance, the virtual effect of which is
connected in shunt with the tuned circuit of the
wobbulator’s R.F. oscillator. Clearly, then, a means
of varying the frequency of the oscillator is readily
possiblc simply by modifying the repetition pattern
of the potential applied to the control grid. In
practice, the actual potential used for this purpose
1s picked up from the “scope’s timebase ; a terminal
(marked ** X plates ") is generally incorporated on
the front panel of the instrument o assist & connec-
tion in this mode.

In some wobbulators the internal R.F. oscillator
may not be continuously variable over the entire
conventional (requency spectrum as is the case so
far as service oscillators and signal generators are
concerned. Wobbulators of this kind are generally
designed for relatively wideband purposes, such as
for the aligning of TV circuits. 1n order to achieve
the desired output frequency the injection of an
R.F. voltage from a calibrated signal generator is
demanded. When so used, this signal, together with
the F.M. signal generajed in the wobbulator itself, is
fed to a mixer valve, also embodied in the wobbulator,
and the djfference frequency thus produced used for
injection to the set under adjustment.

Wobbulator/’Scope Application (50)

The alignment signal from the wobbulator is
applied to receiver in the usual way as for LF. and/or
overall alignment, but additionally it is necessary to

Oscilloscope Wobbulstor
. Sync.
£ Y X Voltage X Out £
nel . O xe]
Simn I
< . ‘ r ) =
3% Detecter
= Load <
Z Resistance Signal In
7 oo
Receiver

Fig. 65.—Showing how a wobbulaior and oscilloscope
are connected to a receiver 1o produce a response
N . < eurve.
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convey the signal appeuring across the detector load
resistor in the receiver, through a | megohm resistor,
to the input of the scope’s deflection amplifier, as
shown in Fig. 65. If the wobbulator requires the
addition of a signal from a separate generator, Fig.
66 illustrates the arrangement.

Now, as the spot travels across the screen of the
C.R.T., so the frequency of the signal fed to the
receiver changes linearly, causing the voltage across
the detector load resistor to vary according to the
receiver’s R.F. (or I.F.) response characteristics. And
since the detector output voltage provokes a vertical
displacement of the spot agairsi the horizontal trace

_ ]
Oscilfoscope Wobbuistor
Sz
Signal E Y x n X out £
Generator r'o T
olflhs A A |
- S petector e
Load Res. Shonal in
' T .. (f7 * f2)

Y
ﬂ_ Recerver

Fig. 66.—Showing the mode of connection when a
separate signal generator is required.

given by thc 'scope’s timcbase, it is easy to realise
that a frequency versus amplitude curve, will be dis-
played on the screen. ‘

It is important to bear in mind that the frequency
deviation of the wobbulator signal is ~dependent
on the amplitude of the ’scope’s timebase
voltage : too large a voltage will thus provoke a
frequency deviation extending outside the bandwidth
characteristics of the receiver. This condition will
limit the width of the response curve display, and in
certain cases make it too narrow to be of any useful
purpose.

As a means of permitting ready adjustment of the
width of the curve shown on the screen, most wobbu-
lators incorporate a variable potentiometer connected
between the " X ™ deflecting voltage and the grid of
the reactance valve.

The actual repetition frequency of the timebase
is of little consequence in this respect, however, but
for optimum results a frequency exceeding 50 c.p.s.
should not be used. The frequency range between
12 and 50 c.p.s. is generally quite suitable. but
distortion of the trace on some
instruments is observed il too
low a frequency is used.

As is normal practice, before
the tuned circuits can be
correctly aligned the A.V.C.
must be made inactive, and the
receiver’s local osciltator should
be muted when the LF. stages
are being tuned. If the receiver
is totatly out of tune, it may’
bz necessary to apply a fairly

‘that a reference curve can be obtained,

21513
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heavy signal to the grid of the last L.F. valve so
after
which the signal may be transferred to the grid
of the first L.F. valve, and as the associated circuit
are brought into alignmerit the wobbulator’s output
signal should be suitubly reduced.

It is most .important to avoid overloading the
receiver by applying the smallest signal possible, con-
sistent, of course, with sufficient vertical deflection of
the trace. The result of overloading will produce a
curve with a very much flattened top, which, unless
one is well versed in this mode of alignment, will
almost certainly give the impression that the receiver
is ideally aligned.

It may be observed that the response curve is not
the normal way up on the screen of the C.R.T.; if
it does, in fact, appear inverted the cause is solely that
of phasc. We have already seen that a C.R.T. cannot
say which way up a curve is since the vertical deilection
is relative to the potentials on the " Y * plates. For
example. if a negative voltage, relative to earth, occurs
across the detector load resistor, and this is applied
direct to the ™ Y * plates, an upward deflection of the
spot may result. Now, if a single stage amplifier (i.e.,
the " Y ™ deficction amplifier) is switched in circuit -

W

™
i
=

QOG
10

=

E (8) - (o)
Fig. 67.—If icoprectly adjusted the band-pass circuit
at (a) may produce the peaky response curve at (b)
instead of the correct response curve ar (¢).

the deflection will be reversed owing to the phase shift
of the valve—the magnitude of deflection will also be
increased, of course. as the result of the valve's
amplification.

The curve may be reversed by simply changing over
the connections across the detector load resistor, but
this is liable to disturb the balance about earth of the
system and consequently give rise to the effects of
hum pick-up. Since all the information relating to the
response is available whichever way it appears on the
screen, itis hardly worth while making modifications
in an endeavour to invert it.

When the cquipment has been arranged in con-
Junction with a receiver. as in Figs. 65 or 66. a response
curve may not immediately be displayed on the
screen.  For example, if the wobbulator output fre-
quency does not correspond precisely to the circuits
which are to be tuned, all that will result on the screen
will simply be a horizontal line. As the wobbulator
tuning is altered, however, and-its deviation enters the
pass-band characteristics ol the circuits under examina-

(Continued on page 133)

(¢) (@)

Fig. 68.—The desirable band-pass response ar (o) may he distorted as
shown ar (b)Y due 1o mistuning.
(©), and an inveried response iy shown at (d).

The eficct of overlvadine is shown ar

=
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MODERN MENTATURE VALVE PRODUCTION . .an sra series

g |All glass
construction

With the introduction of the ministure
valve came the age of the all glass valve.
T'o make their production possible it is
ersent’al thut the utmost conirol is ex-
ercised over both the quality of the
glass and the alloys used in making the
Lases. ‘This is because the valve pins
pass thraugh the base of the valve en-
velope, necessitating the production ofa
vacuum-tight glass-to-metal join nnder
favourable conditions of mecclanical
wtrain.

In the praduction of Orram mininture
valves great attention is paid ta these
paints to produce a valve which can he
relied nson for a long hfe,

ling Machine Bulton' Bases

Qr—a_m vavves characteristically good

THE GEN‘ERAL ELECTRIC €CO. LTD.,, MAGNET HOUSE, KINGSWAY, WwW.C.2

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

ity and Guilds Grouped Certificates in Telecommunicalions: A.M. Brit. LA.E

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificafes,
eneral Radio and Television Courses, Radar, Sound Recording, ele. Also Courses in
all ofher branches of Engineering and Commerce,

The advantages of E.M.I. training x The teaching methods are
planned to meet modern industrial requirements. % We offer training in
e | all subjects which provide lucrative jobs or irteresting hobbies. % A tutor is
I—NE W LEARN TH personally allotted by name to ensure private and individual tuition. % Free
| PRACTICAL WAY advice covering all aspects of training is given to students before and after
1 with many of our courses we

I enrolling with us.
supply actual equipment. Courses |

|

|

|

POST THIS. COUPON. TOBA

Send without obligation your FREE book.
E.M.I. INSTITUTES, Dept. 32K

include: Radio, Television,
Electronics, Draughtzmanship,

[ Carpentry, Photography, and
Commercial Art, etc. 43 Greove Park Road, London. W.4.
Lo A . ] Fhone: Chiswick 4417/8.

INSTITUTES, . ~—

Tkeonly Posial Collegewhichispart of | ce

Courses from
15/- per month

Iy

T

. . S B. )
a world-wide Industrial Organnsatlan} SUBJECT(S) OF INTEREST

P
wawny americanradinhistory caom
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ANNOUNCING

THE “CAPITAL”

BAND Iii
T.V. CONVERTER KIT

FULLY GUARANTEED

COMPLETE KIT,

drilled chassis, power pack, ready
wound coils, valves. ALL com-
ponents, screws, nuts, tags, etc.,
co-axial plugs, sockets and cable.
| The whole housed in an attractive
metal 4
measuring 74ins. x 44ins. x 2kins.
'NOTHING ELSE TO BUY
FOR A.C. MAINS 200-250
VOLT OPERATION

SUITS ALL T.V. MAKES
T.R.F. or SUPERHET
CIRCUIT DIAGRAM and DE-
TAILED EASY-TO-FOLLOW
WIRING PLANS

SEND £3/19/6 for complete kit
Add 2/- postage and

stove-enamelled

and plans.

packing.

POST

RADIO SUPPLIES

395 Queensbridge Rd.,
London, E.8

|

including

cabinet,

2r6) 3

me
Coil-pucke, new,
teo-anial) ¢'n J2/24 v,

5 mA, 18-

1¥Ts.. 80/~ (carr. 2/

2/8. CONDENBE&S‘, eIeLtmhtn 8

range 4 mid, to 1000 mfd
Bak. tubular, 0.1/112 k\

v.. 8d. exch; .03/2.0

225, 1.5 KV,

30/- {earr. 9/6).
v. 350 mA., 35/- (earr.
RDF1, MNew.

BENDIX RA-10/DA'DB.
Long, Mud..
R lUD

make, 1/8.
1385, 1.1

25 ., L osbrip oy, onmplokn
“nu valved, new, 25, less vylies. 12 6 (pusb
2/6). RIISEB. Goul conlition
nlrnf, less DI valves, 9\)8 vATr. .
HOTORS Sruch. 5000 o, 10V A, a0y,

GAIB(A DETE(}TORS rew, hat 4 i e

naing, with Geiger tuta ot
Liet and inyiiries
[ \\ O, Postaze exira, I
xe il Frost

W A BENSON (PW)

308 Rsthbone Rd., (W'chapel) LTD., 118
Liverpool 13, Whitechapel, Liver-
STO 1604. rool 1 ROY 1130

1/- each. ,.1/3.
kv, 4/6. SL(M ‘new condition, with 15 v

ENSON’S'
ETTER

ARGAINS
R.F. UNITS. TYPES 26 or27, 27/0
RF24, ‘}fd
1607920 mes wmx'fvm 1/vm~:,
12/

5 LF. LIFIER 178 (for this) 14.!
, with ‘alves’ %]e {Post 2/- e:mh)

. 718, DYNA MOTORS
D.COs v, ulpu',, 2350 \' 80 mA. outputs,
Filters for these, 2/6. U.B.A. U4 v.
12 v, to 220 v,
123v. to 440 v.. 200 mA, 27/6 (post 2,6 eacl
CLOCKWORK Contactors. 2 impulses per zec.,

8. UNA type, small, /6. R1355, uew im-
'proved type, 87/8 (carrs7,5). R1392A, Wl L3

e/, 13 valves, used (dumaged meters),
Yiood cond.. €4 105, (carr. M. VIBRA-
PACES PCR. D.C. 12 v. to 230 v, 80 mA,
smuothed, filtered, 22/ (carr. 7/-). RT-34/
AP8-13. Brand ne Black crackle case.
Valvey : 5,806, R/8. Y 0 e /s 1ain.

..’v’

TRANSFORMERS 501)-0-5in
T8
ltio/‘z‘.!u me =,

(earr, 7 6), or ZCBOL 9 valie-. 30 ~ (carr. 6/-).

225 and 5-10 me'x 8 valves.
Metal Recti
Westinghouse B 8.

CRTS VORise

if

4, ALFL pleasit b Terige

Cillers
SUPERADIO

{Postage
RX161,
e VM-

10/8)!
tu ""(l ¥
100 mA, 17/

s. 1.5, AL new,
13 samples,
7,8 (post free) ;
S0 o580
AU, kVw.;
KV, 3.8 .1/3.5

ves,

RESPONSER
12 valves. 15'-

4 Wavehauds s

Ne\\

om

£12 10s,

wliale despdtaly

e s e s Ea L R E Sl e Rie i RiEas Iy

AMAZING ()lll n!
RECEIVER TYPE CR100.
11 valve communications rcceiver
covering 60 Kc's to 30 Mc s in six bands.
Built-in A.C. Mains power pack, 2R.F.
stages. 3 LF., stages. Variable
selectivity crystal filter. B.F.O.. etc.
SUPERB CONDITIOI\ OUTSTAN DING .

PERFORMANCE. ONLY £2), plus §;
£1 carriage, |

LA, AMPLIFIER.—For A.C.
operation 180'250 v. 12 watts outbut into |
600'167.5'6 ohms, input Impedances of 250 |
and 30 ohms, suitable for mike and gram. |
Brand new. in handsome case. size 17in. x
9in. X 11in. deep. Uses 4-6J7, 2-6L6 and 5U4.
Price ONLY £0.19.8. less valves, or £12.19.8.
with boxed valves, carriage 10.6.

R1155 B RECEIVERS.—This is the
model with the suber slow-motion geared
drive. 1In excellent condition. thoroughly
checked and tested.
nity to acquire a first-class communications
receiver for ONLY £6.19.6. CALLERS

A.C. NMEAINS POWER TACK & oUTPCT
STAGE.—These enable the R1155 to he
uged on the mains WITHOUT ANY MUDI-
FICATION. Three types available. £4.10.0
£5.5.0 and de-luxe model with 8in. speaker.
£8.10.0. Carriage 5-. All Power PPacks

nth

MOVING (()ll, Ml;l‘l RS.—Tatest type,
rectangular, 43in. x 4}in. 0-500 mlm oAmps,
Resistance 200 ohms, 796 1 milliAmp,
Resistance 100 ohms. Has uncalibrated
scale of 50 equal division: -

METER BARGAIN. in, Projection
type. Two ranges. 12 and 120 volts. with
multiplier. .Brand New and Boxed, 5 9 each.
EM.I. OUTPUT METER.--Desk Type,
consists of 2iin. 1 mA. meter with full
wave bridge rectifier. Range 0-500 milli-
watts and 0-5 watts. Brand New and Boxed.

NLY 35/- each, plus 1/6 post.

METER RECTIFX J!S.--l mA. Salford
Instruments 8/8. 2 mA. S.T.C.. as used in
BE.M.I, Output Met.er. 5/8. All full wave
bridge and brand new.

HEAVY DUTY TRANSFORMERS.—
200-250 v. Pri. Type (A). 30 v. 36 amp. or Tvpe
(B) 50 v. 16 amp. 6in. x 5in. x 8in. high.

Best Buy at Britain’s ‘
l
!

mains |

1

4 1bs. BRAND NEW. not sx-Govt.
Sultable for chargers oll heating, cte..
55/- each, plus jag

5/-
SELENIUM RE (,TlFlP Rs. Funnel cooted.
—A.C. input; 45 v. R.M.S. D.C. output 30 v.
10 amps. Can be used with transformer
(B) above. 478 each, p]us 2/6 postage.
METAL RECTIFIERS,—250 \'o]L~ 100 A,
6/9 each. 230 volts, 60m 5.~ €ach
HEAVY "DUTY SLIDER l(l‘\l\l()l{\
—250 watts rated to carry 25 amps. .4 ohms
resistance. For charging hoards, otu.
Worm drive. On metal stand 9in. x 4in. x
6in, high, 7 8 each. BRAND NEW.
HEAVY DUTY FIXED RESISTORS.—
150 watts, 12 amps 1 ohm resistance. 8iin.
X 2in. X 2un high, 4’8 each, BRAND NEW.
AVO *ALL DRY " BATTERY ELIMI-
NATOR.—Government surplus. ForrA.C.
mains 200/250 volts, output 1.4 v. at 300 mA
and 65 volts at 10 mA. Employs metal recti-
fiers and V370 stabiliser. Size 8}in. x 5in. x
3lin.  Suitable for all personal portable
type sets, full instructions supplied. New
in cartons and all tested prior to despatch.
Price 396, plus 2:6 p
BLOCK PAPER (‘APA( ITORS by T.C.C.
—8 mfd.1kV. Uprlg t Mtg. Size 4in. x 2}in.
x 5in. high. " BRAND NEW AND BOXED.

TWO for ONLY 15/-.
LF. STRIP TYPE 3:3.—2 EF92 and 1 FF‘Ql
'9.72 Mc/s, IF. amplifiers. EBM Dot A
EF91 A.G.C. Amp.. EF2l Limirter. S]zo
10#in. x 2Jin. x 3in, high. Price, less valves,
15/-. Circuit suppli
AMERICAN MOV : COILL, l’ll()\l.h.———
Superior guality. wlth big earmuffs an
extension lead with jack. BRAND NF\\
AND BOXED. 17,6 Suitable for CL2100
Receiver.

PACK, \Rl) BELL PR E-AMPLIFIERS.—
Suitable for conversion to baby alarm. amp-
lifier, etc. Contains minfature relay. Com-
plete with 6SL7, 28D7. Circuit instruc tmn
Book. etc. BRAND NEW. U.S.A. 12 § each

CHARLES BRITAIN
(RADIO) LTD.

H, Upper Saint Martin's
Lane, London. W.C.2, TEM 0545

Shop hours 9-6 p.m. (9-! p.m. Thursdny)
OPEN ALL DAY SATURDAY

A unigue opportu- |,

BUILD THIS FOR 49/6

Build this e ceptionally sensitive twin-
trinde radio, Uses unique assembly system
and can be built by anvon2 without any
radio knowledge whatever in 45 minutes.
Handsome black-crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 6iin, x
Sin. x 3in. Coveis all Medium and Long
waves—uses one only all-dry battery. H. T
consumption only 1 to 1.5 mA, Idcal for
Bedroom. Garden. Hohdav cte.  Many
unsolicited testimoniats.  Mr. Norton, of
ONted, writes @ Yeslerdav evening on the
Medium  waveband, ! counted 32 separute
stations : 1am very pleused wilh the set, whicl
is wrell worth the money., Total Imildim: cost
Everything down to last nut and bolt—
ele., with full
W nlnns (For
t ol Extra Valve,
6d. Al these

set of

Headﬁhon
Spea

fit in

(Part

patehed

comed,

CONCORD ELECTRONICS (PW4),
39 QUEEN’S ROAD, BRIGHTON,

Ar, casy-to:
e neception).
Parts, etc.. 3
¢ Case or par =0ld separatelv.
st r;lana etc.. 2-). rders des-
A Querseas orders wel-
Y.

Bargains in Top Quality Vaives!
MAKERS’' CARTONS :—Ku:7. 5/9: 6K7¢, 4/3
GRTIMY, 5,93 RK3L 23 teK7M:, 5,9; vI'in,

3,
gNUSED BOXED : — 21150, 135 KTZ6u,

PW ECONOMICAL AMPLIFIER VALVES (-ce
June, ‘55, —Two RK34 salses with holdere 5 8,
VALVE EXTRACTOR AND PIN STRAIGHTENER
for BTG and BOA valves, 2/8,

VALVEHOLDERS (Amphenob) Oclals, 8d.; R7,
B2A, BUA, 1/-. Withscreen, 1 9.

PLUGS FOR VALVEHOLDER! —-B7G, BOA (very
neat). 1'9 5 International Outa

SPECTAL 'OFFER MICAS (Lumsed), 2'- doz
13, 20, 30, 50, 70, 75, 100, 120, 150, 200, 20, 3o,
Tou, LB, 2,000, 4,000, 5,000, 10,000 pE, 56 of
above (ourchome), 8/9.

DOUBLE 50 pF' TRIMMERS. postace stanp 9d. pr.
MIDGET 500v CERAMICS (For a QﬁALlTY jobs.

5 22, 9, 47, 56, 73, 100, 150

;:50_ 350: 471

1,000, 22,000, 3000, 5,000,
lo (o pf,, 9d each ; 8/- dozen.
ELECTROLYTIC8,—16-2 350 v., 43: 40 mfd
400 v, 3/9 20 mfd. -0 v, (aith le) 18.

8 MFD. 1,000 v. WEG. 2,000v. TEST, 2'9. post 1,-.

POTENT!OMETERS 5 K, 500 K. -All with good
epitedle. mostly arvigival pack. 6 for 5 8, 1,3 euch.
SYSTOFLEX SLEEVING. -1. 1!, 2 mun 3 voloirs,
.Asamt U6 yd., 58, (2 grows yils. 1 umn. green,

128
SPECIAL LOW LOSS COAX.—Tatost
polythene. suitable Band | oov 111, 9d,
COAX FITTINGS.—doldetless pluz, 12
13 rmtlet hov, 4/8 1 counler rdoulde skt.
line connector (permanent join, 1'3.
NEW 5w, CARBON RESISTORS ‘ERIE).—3 K.
L HU I\ 2 o3 8= dos 2w, U6 and
‘I'M b,
LATEST “ GEN "’ BOOKS (Post 4d.)
PRACTICAL TRANSISTORS & TRAN3ISTOR
CIRCUITS.—Build these hew excitiug ¢ircuits wee
using your own cheaplye transistos. 3'8.
PRACTICAL F.M.--F' M. ¢ xplained, with lut
€ vireiits for hamy copstovetors, §'a.
RADIC CONTROLLED MODELS FOR AMATEURS
Pt publlisheld Simple  explanations  anl

cellntar
pXIN

| practical data for all control svstems, §'=

WIDE ANGLE CONVERSION.— (FFor a1l howe-luilt
A0 170 g letnres Srom Din desigiw.. 3/8.

AN AM'FM DE-LUXE RECEIVER  L'.Ii datx. /6
Please atlow post and patktpe v urders noder £1

REED & FORD .:4p 25RMeex

AINSDALE, SOUTHPORT
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tion, one side of the Tine will be seen to tilt, and as
the tuning is further altered a bulge will occur along
the line and will eventually pass along its length and
disappear again the other side. The wobbulator
tuning with respect o the frequency of the tuned
circuits should be adjusted so that the bulge occurs in
the centre of the screen, o o

The bulge does, in fact, represent a graphical indica-
tion of the response curve, though ta get it in useable
form it may be necessary either to increase the signal
amplitude from the wobbulator to thc receiver, or
increase “the gain of the deflection amplifier, whilst
bearing in mind the possibilities of overloading.

Alignment with the oscilloscope is most desirable
on broadcast receivers embodying band-pass circuits,
on which the use of a signal generator and output
meter might produce a response of undesirable shape,
even though the circuits are tuned for maximum
indication on the output meter. The output metcr
method works quite well on simple circuits tuned to
a common frequency, but if complex circuits possess-
ing band-pass characteristics are aligned by this
means, the only way that one can be sure that the
resultant overall response is symmetrical is by making
point-to-point graphic measurements at different
frequencies within the pass-band after each trimming
adjustment.

The “scope and wobbulator performs this function
automatically. so that the eflect of any trimmer
adjustment is immediately revealed as a modification
of the shape of the response display. The aim of align-
ment by this means should. of course, be for maximum
symmetry of response, coupled with sufficient band-
width and amplitude.

1t is often a good idea to make the adjustments
first of all for maximum amplitude, and then after-
wards readjust judiciously the trimmers until a
response curve of optimum shape is obtained. It is
surprising how the quality of reproduction of a band-
pass receiver is improved by realigning it with a
*scope and wobbulator, i it was previously aligned
with an output meter.

Fig. 67 (a) depicts a band-pass circuit which if
aligned by the use of an output meter might produce a
peaky response as at (b). but if aligned with a ‘scope
the correct response at (¢) is easily obtained.

Fig. 68 (a) again shows a band-pass response, but if
the associated circuits are mistuned it is liable to
resolve as shown at (b). The curve at (¢) illustrates
the effect of overloading. while curve (d) shows an
inverted band-pass response.

Before concluding this section, it will perhaps be
interesting to mention that modulated envelopes of a
tuned circuit responsc curve can be ohtained by apply-
ing the frequency-modulated R.F. developed across
the circuits direct to the ** Y *plates. The receiver's
detector stage is thus omitted, and responses after the
style of those shown in Fig. 69 (a) and (b) can be
obtained.

The ’Scope as an Aid for Aligning F.M. Receivers (51)

Although it is possible to align almost all kinds
of F.M. receivers either by means of a sensitive volt-
meter and a suitably calibrated signal generator, or
by the use of a sine-wave modulated F.M. signal
generator and a standard output meter, it is much
more satisfactory to use an oscilloscope and wobbu-
lator and actually observe the effect trimmer adjust-
ments have on the LLF. response curve, including the
discriminator stage.

The operation of -aligning, or re-aligning, F.M.

wnany oo anradiobicion oo
-

receivers is considerably more exacting than the
alignment of an ordinary A.M. broadcast receiver,
and in some cases might be considered almost as
complex as aligning a television receiver. We must
remember, in this respect, that the advantages
inherent to F.M. reception arc attainable only on
properly aligned receivers.

The lack of background noise and interference,
which is one outstanding feature of F.M. reception,
can be fully realised only when the discriminator is
correctly balanced with respect to its tuned civcuits.
The same applies to the high quality which is expected
of F.M. Many constructors and experimenters are
often more than a little disappointed with the results

(a) (h)

Fig. 69.—Responses of this kind are obtained by
picking up the signal before the detector.

given on their newly constructed F.M. receiver o
tuner unit. They find the distortion and interference
levels somewhat higher than expected and frequently
come reluctantly to the conclusion that their A.M.
receivers and tuner units provide better overall quality
and interference-free reception.

In nearly all cases the trouble is not caused by
faulty wiring or poor circuit design, but boils down o
the hard fact that the alignment of the tuned circuiis
is far from what it should be.

Bandwidth and Symmetry of Response (52)

As is well known, the frequency spectrum occupied
by a frequency-modulated signal is much greater than
that occupied by a similar amplitude-modulated
signal. In the main this is due to the extended side-
bands of the F.M. signal for a given frequency of
modulation as compared with a similar A.M. signal.
In order to carry the signal through the R.F./LF.
stages of the receiver, therefore, it is necessary for the
receiver to have a fairly flat response extending plus
and minus 100 kc/s either side of the nominal
frequency. A response smaller than this would be
liable to provoke considerable side-band cutting, with
a consequent fall off in quality.

Moreover, it is essential for the response (o be as
symmetrical as possible, that is it should tail off and
diminish in amplitude equally either side of the
nominal frequency or mean carrier or intermediate
frequency. With an*A.M. receiver this is not so
important, and it is often possible to get reasonable
results simply by peaking the LF. transformers to a
stipulated spot frequency. With F.M., however, it is
absolutely essential for the response to remain sub-
stantially linear 100 kc/s either side of the stipulated
intermediate frequency. For cxample, if the LF.
were, say, 10 Mc/s, the output at the end of ‘the L.F.
chain should not change very much due to a signal
swung over the range of 9.9-10.1 Mc/s. The rate of
fall off of response outside these limits should also
be even either side. If the R.F. and 1.F. stages ar¢
not up to this standard, then full advantage of the

- :  mmwE . | S e
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F.M. signal cannot be taken. Tmpaired quality of
reproduction and probably more interference than
necessary will be exhibited.

Another factor which affects both quality and the
level of interference due to amplitude variations of
the carrier wave is the balance in the two halves of
the discriminator circuit. Indeed, the elimination
of amplitude interference, especially where the circuit
features a ratio detector, depends upon an exact
balance here. This balance is governed, of course, on
valve and circuit tolerances, but it is also governed to
a very large degree on the final alignment of the
secondary winding on the discriminator transformer.

Instrument Application (53)

The application of the wobbulator and oscilloscope
for alignment of F.M. receivers is very much similar
to A.M. alignment application considered earlier.
As will be remembered, the wobbulator is connected
to the ** X plates (terminal) of the “scope, so that
the ’scope’s timebase swings the output signal of the
wobbulator over a frequency range governed by the
setting of the ‘ deviation™ control. It was also
mentioned that some wobbulators require the
application of a calibrated R.F. signal from a standard
signal generator or service oscillator.

The wobbulator should have a 70-80 ohms output
impedance and cover both the intermediate frequency
and Band 2 frequencies. 88-109 Mc/s with an obtain-
iable frequency deviation of at least plus and minus
300 kc’s.

It is also desirable to have available a signal
generator in addition to the one which may be
required by the wobbulator itself, for the purpose
of creating & ** pip 7 on the displayed response curves
as a means of frequency identification.

Certain commercial wobbulators carry a terminal
for the injection of a frequency marker-pip from a
signal generator, but if such a facility is not incor-

porated it is a relatively simple matter to convey
the two signals to the receiver through a common
lead by means of a matched T “-pad or star
network.

Methods of Obtaining a ““ Y ** Plate Voltage for the

’Scope (54)

Tt will be remembered that when a “scope is used
1o assist with the alignment of an A.M. receiver, the
* Y 7 terminal. probably via the deflection amplifier,
is connected to the detector load resistor. Normal
AM. demodulation (rectification) thus occurs and a
vertical dcflection is given on the C.R.T. On F.M.
receivers, however, a simple rectifier of this kind
is not embodied in the detector circuit (remember a
balanced discriminator-is used here).

It is therefore necessary to make use of either
onc of the diodes in the discriminator or employ a
temporary rectifier circuit during the alignment
process. As it is not very difficult to use one of the
discriminator diodes for this purpose, the method
appears to be most favoured. It simply involves
considerably de-tuning the secondary winding of the
discriminator transformer (this is the transformer
prior to the ratio detector or discriminator). When so
maladjusted one of the diodes will work as does an
ordinary A.M. detector and thus produce a trace
on the C.R.T. which corresponds to the output of the
LF. channcl. Connection to the **Y ™ plate (or
deflection amplifier) is made fairly easily at the
“hot™ side of the volume contro!, or if the gain
of the “scope deflection amplifier is not great enough
to give sufficient vertical deflection, the connection
can be made to the anode circuit of the valve following
the F.M. detector. ’

Alternatively, a temporary rectifier circuit may
be wired up to the anode of the final I.F. valve, and
the deflection amplifier connected across the load
resistor of the rectifier. (To be continued.)

Scottish Police Radio

TOWARDS the end of last year, His Grace the
Duke of Buccleuch officially inaugurated an
extensive V.H.F. radio control scheme on behalf of
the police forces of Berwick, Roxburgh and Selkirk.
The ceremony took place at Jedburgh.
This radio network has been supplied and installed

by Marconi’s Wireless Telegraph Co., Ltd., of

Chelmsford, England. Its range extends over some
1.250 square miles of the three Border Counties,
and is an important addition to existing police radio
installations, which already cover a large proportion
of the country.

The new netwoik consists of a Master Control
Room at the Police Headquarters at Jedburgh, with
repeater stations at Hardens Hill and Meigle Hill.
A further sub-control station is located at Hawick,
the latter feeding into the main network via Meigle
Hill. From these points two-way radio-telephonic
communication is established with the radio-equipped
police patrol cars. Owing to the hilly nature of the
eastern part of the area, very intensive technical tests
were carried out by Marconi’s to sclect the best sites
for the project.

The cquipment supplied includes four Marconi
10 watt Fixed Station V.H.F. installations Type
HI16H, eleven Marconi 10 watt Mobile V.H.F.
equipments Type HI6 and one Marconi 5 watt
Mobile V.H.F. equipment Type HPI0.

An interesting technical feature is the principle of
reversed frequency triggering, which was introduced
into the Scottish police communications systems by
Chief tnspector W. N. Bruce of Edinburgh, and has
proved highly successful. This system can effect
consideruble economies in capital cost and, contrary
to standard practice, the Master Control Room does
not communicate with the patrol cars directly, but
via onc of the repeater stations.
example, Master Control may be transmitting on a
frequency 'of 80 Mc/s and receiving on 90 Mc/s.
When a message is transmitted from Master Control
it is received by the repeater station, the receiver of
which is tuned to 80 Mc/s. This receiver is connected
directly to the input of the repeater station’s trans-
mitter which re-transmits the message, this time on a
frequency of 90 Mc/s.

The receivers in the patrol cars are tuned to this
frequency and therefore receive the re-transmitted
message in the normal way. Conversely, the mobile
transmitter in the patrol car transmits on 80 Mc/s,
to be picked up by the repeater station receiver and
re-transmitted on 90 Mc/s, the frcquency to which
the Master Control receiver is tuned.

(It is emphasised that the frequency figures quoted
are_hypothetical and given only as an example.)

Hitherto, Master Control has had to bte sited for
an extensive coverage, a requirement which is often
inconvenient and difficult in a town centre. By the
use of the reversed frequency method the Master
Control can be at the most convenient point.
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EOur latest issue is beautifully printed on glossy art paper with
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Pached with technical data. set building and servicing hints, facts and formulae. |
resistance colour code. soidering bints. ete.. together with descriptions, Tull parts § 5Y3GT 7/9(7S7 8/6/EBC33 7 6 PL83
listed below. Scend 2 6 (plus 3d. post). 524G 9 -|7Y4 8'¢|EBC41 10 - PY80

lists and circuits of world-fmmous outfit
%3-valve superhet Feeder Unit,

*P.

*4-valve superhet Feeder unit (R.F. *"P.W." Coronet

stage). with hi-fi and gram. switching, kTape Recorde
+ Amplificr/Power pack for both above. *3in. Oscilloscope,
*5-valve Superhet A.C. with gram.
*5-valve Superhet AC. D.C.
*6-valve Superhet A.C. (R.F. stage).
+*6-varlve Superhet A.C. D.C.(R.F. stage).
4 Simple Continnity Tester, KN
+* Magic Eye unit.

*Signal Trace
:S-Watt quality Au

ignal G
*Cry«tal Se
& XxLocal station h

ator.

P.W."" ¢oronet AC4 Superhet,
Our famous ** Easv-as-A.B.C."" FULL SIZE Construction Sheets

2
22-circuit X e
\}7—11\}\ money !

P.W. " Coronel A, .
Battery 4 Supox'hq-i.’

*8-valve Communic

10-watt high-fidelity push-pull Ampli-
i

T.R.F, Feeder unit,
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-TO BE SURE-

"VALVES
SAME DAY SERVICE

All Guaranteed New and Boxed

%jflv. midget. IR5. 185, 154, 1T4, 384, DAF9L

“If you FS1, DK9L, DL92. DL94 ; any 4 for 27 6

1ATGT  6K8G 8/8|35Z4GT8 6/ EF92 5 -
¥ want /6/6K8GT 9:6/3525G T8 6 EF95 106
l, ") = 1C5GT 6K25 12/3/50L.6GT8 8 EL32 86
P to i6/6L.D20 9,680 86 EL38 239
| 1D5  11/-6P25 15/6{185BT 226 EL4L 11 6
save 5GT 21 -1D1 3 8.ELI -
- INSGT e T By B8
; 5G” ; 1,6 E440
time and ! é|DCCs0 9-.GZ32 15 -

8 <
1R5 8/616U4GT18.-|DF33 11 6'KT63 7
3i6veG 7/6|DH77 86 MUl4 96
1T4 7/316V6GT 7 6{DK32 11 8 P61 56
3A5 9/-16X4 16| DK92

D BOOK 4 3Q5GT 6X5G'T 6/9|DL33 11 6 PCF8010 -
= 11/8|7B7 /6|DL35 11 6 PL33 13 6
8 80 38 2

354 7/6|7C5
a full colour cover ! ¢ 3V4 /g — 9 6 PL81

8/8|7C6
5U4G  8/6)7H7

- O

33
Q

6AK5 6/6|10F1 10/~ EBF80 IPY81
6AL5 8/910P13 10/- 1

6AM5 5.-|10P14 12/6/ECC4015 6/PZ30
6AM6 7/6|12AT7 10/-|[ECC81 10 - T4l
6AQ5 8/-(12AU7 9,-|ECC8310 6 U22
5 12J7GT E

C. D.C. 4 Superhet

ations Receiver,

=g
>
3

nplifier, 121(7(}'%’0/6

1 9,050
9/6|ECH4210 -|TT8
6BJ6  6/-|12K8GT

ECHS1 9 6 U281 11/
12/6|ECL80 10,- UBC41 9.~

6BX6 7/8/12Q7GT |EF3TA  UBF80
8 I 118} 106
6F1  14/6|12Z3 %/6|EF30 6 6/UCH42 99
GF6G  $/6|20F2 12/8/EF40 17 6 UF4l

(=1
o
z
(-2
3
o

-
=]
o]
=
=]

tgh-ndelity

-]
(=]

are available FREE. ¢+

with orders for parts enabling even the beginner to get firsi-cluss results first u‘mc.” t‘]}il‘l 12/-|20L1 10/9(EF41 10 -‘UL41 99
Coil Packs and I.F.T.s pre-aligiied. W¢ can supph ALL parts for ALL ecircuits 8F15 13/-|20P1 %5/- EF50 76UU8 18-

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE‘

AND EXPERT ALIKE! DON’T DELA

i :“ odified 40 Feeder Unit Circuit.

RODING LABORATORIES |

g;(Dept. TC6), Bournemouth Airport, Christchurch, Hants.‘

e aieain e b o b e i o ol B ok b o i

6J6 6/-125L6G EF80 10 - UY4i -

6JTGT 7/6 8/9|E¥F85 108

| 6K7G  6/-|2524G 9/6|EF" il

6K7GT 6/-1351.6GT9/6|EF91 78 Z77 ki
Postage 5d. per valve extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.l6. STA. 4587

g
Y
N
o

Y—SEND TODAY!

HANNEY of BATH offers:—

M Feeder Unit.

BZAK This Honth's Bargains

THIS MONTH’S SPECIAL b
MULTI METER, BASIC UNIT,

COMPONENTS FOR FAL
Q’r

Instructors’ Manual

b 1, ;sis. 7 6 ¢ Coilset. 11 9 : ten7 Mc s L.F.5. 6 - cach ;
Ratio discrim. trans. R.D.T.1, 12 6. Scale and drive complete lor
assembly,

400 micro Amp. f.s.d. scaled, 8 ranges, )ll'l,l.:\l{l)-.lf._\l, TUNER COLLS (Denco). 510 IFF. 2 6 each ©
A.C./D.C. V. Hi and LO ohms, 210 {\Er. 46 510~RF.C'r2 -1 SI0RF. 26 510 O 48: 510 IFTL.
complete with reqiﬁer. - Made by él?ﬁol;axso ig’I-‘Q 7 6; 510 RDT, 12 6 ; Ali Chas punched with
Triplett, U.S.A. Size : 5%in. x 25in. OSRAM F AL TUNER COMPONENTS (Denco), OTL 29 : OL 1

ONLY 32/6 Post Free. 2'6: OL 2 2-:LF.s, 6 - each : O T2 with crystals. 19 8. Chissis

ABSORPTION WAVEMETERS.
3.00 to 35.00 Mc/s in 3 switched
bands. 3.5. 7, 14, 2! and 28 mc/s
Ham bands marked on scale. Com-
plete with indicator bulb. A MUST
for any Ham Shack. ONLY I15/-
each. P. & P. I/-.

HEADPHONES.—Low resistance

complete with
OSMOR F. M, COTL
with crystals, 25 - @
OSIRAM 912 Erie resistor-pot kit with ceramic tube resistors,
very highly recommended. 30 10 ; 7.C.C. condensers. 55 -.
TRIDGE Components. with loose lead terminations. Mains trans..
moothing Choke, 34'6 ; Output trans., 85 6. Price includes
packing charge.

TIRANS, 32,- ¢
(') 16 s.w.g. Ali-chassis, 14,6 : Bronze finished printed panel.

56 S
Partridee carriage
W ovrevrT T

3 1L
printe

+d dial, front panel and dri
AF

e mechanism, 37 8,
M. 7.-; QRFM, 5 -; QOFM, 76 QICD

"QIFM. 7 -

PAR-

W.B. smoothing choke. 189,

6 6 ;: 912 Plusrinted front panel. 7 6 | 912 Plus pre-amp chassis, § -.
:_{P‘:\CLR N°'3-9/d("df)"r§ N°s'3' Iy SULLARD 5 VALVE 10 WATT AMPLIFIER, T.C.C. Con:
igh resistance an € most sensitive densers, 45 - ; Brie resistor-pot Kit. 39'6 : Elstone Mains trans.,

of all DHR, No. 5B, 18/6 per pair,” |

36 -

Hlstone Output trans.. 45 - (hoth types): Denco chassis,

P. & P. /- pair.

XTAL HAND MICROPHONES
in Silver Hammer Case with polished grilte, Handle and 4ft.
Screened lead. 21/-.

SPECIAL OFFER. DEAF AID CRYSTAL MIKE
INSERTS. 7/6 ea.. or 2 for 12/-.

UNREPEATABLE OFFER
POWER UNITS in Black Metal Case. With Input and
Output sockets. For 200/260 v. 50 c. Input. Output
200/250 v. 60/80 ma. Fully Smoothed and Fused, Also
gives 31 v. .3 A. D.C. and 6.3 v. 3 A, A.C. fitted with
6X5 rectifier. 598/- ea. Carr. Paid.

Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK

Maii Orders to Dept. ‘P *’
102, Holioway Head,

Birmingham | (MID 3254)

All callers
110, Dale End,
Birmingham 4 (CEN 1635)

Wwiany amaricanradiohictan, ~oog
i

14 ¢ ; Printed bronze panel 14in. x 5in.. 6/6. Small parts as per our
Jist. Matched valves available for both the above designs.
MG FIDELITY SPEAKERS, W.B. HF810. 60 6 : W.B. HF912,
87 3; W.B. HF1012 (3, 7.5 and 15 ohm cotl), 97 6. G.E.C. tvpe FR
metal cone, £9 3 8, Goodmans ' Orlin 111, £9 15 -.
COILIPACKS, DENCO. CP 4L and CP 4 M, 85 -: CP 3 470 p.f.
and CP 3'500 p.f.. 42 8, OSMOR "Q"’ HO, 505: LM. 40- Batt.,
B TRF. 40 - ; HF stage for HO pack. 20/-. We stock COILS
outh. Osmor, Wearite. Denco. R.E.P.
ALLEN. TTeleking Chassis,
- FO.405

ANGLE COMPONENTS,
Coilsets (TK and Super-Visor). 44/8 : 1,0.308. 40 - : 405,

C.300c.. 396 ; FC302, 31 - ; GL.16and 18, 7 6each . 3C.312
21 - . 3 : 'OP.117. 9/- 1 BT.314, 15 - : DENCO Cha
FMagnaview’ 37 6 ; Chassis, Super-Visor, 51,6 : Collsets Mag

i 8 o 8 A FCA1, WA LC1 and WC1,
718 each : WA FMAL 1/-: WA/LOTI. 42 - : A FBTIL. 16 -.
BAND 3. Teletron Coilset, 15~ with circuit ; Punched chassis

9.
Send S.A.E. for our General List. Please add 2/- postage to orders
under £3 (excess refunded).

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel.: 3811

| e -

D ™
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THE VALVE SPECIALISTS

Beniley Acoustic Corp. Lid.

38, CHALCOT ROAD, N.W.1.
PRImrose 9090

1st grade goods only. No seconds or reiccts.

V74 6/-18Y7 15/- ACVPLT) lIlAII)L:
1AL _ 8/-[6Z4R4  8/6 106! 128
105 C1Y-[6%5  12/8|AP:  7/8lIILIusID
1RT 6/817TANT 12/8/AVP1L /- 28
166 6/8'7AT B8/8{B30D) 8- lI\I 27 7/8
M5 11/-|7B7 8/6 R:15  12/6|K 8/8
1Lt 6/-17Cs it 76

1LD3  5/-]7C6 6/8

1LN5  5/-{7D8 8/8

1R5 7/87H7T 6/8

ITY 7/817Q7 12/8

14 71-|TR7 3,6

15 718|7V7 /6

20vs ATV 8/6|K 5/
202l 8/6[8D2 2 11Y- I\l’ZGJ 68
2N 4/8|10C2 28] L63 8/-
3A4 7/8110D1 4/ DAI"‘I() 8/8ILNI52 11'-
$A5  10/=10Ft  11f-|DCCYO 10/-ILP2 "4/
387 8/6 10L.D3 9/- D¥33  11/~[MI1T4 5/6
806 2/6 10P13 11,-|DFOL Mul2  8/8
3Q3 978 12A8GT 15/-|} NIG0 10/8
HEE 7/6 12AH7 12/8 03 8/-
4V 8/6/12AT7 9/~ ona  8/@
5U4 8/={12AU7 9/~ OMé 78
5V4 10/-[12AX7 9/- PeUCst 12,8
5X4  10/-|12BEG  6/6) POFsI 1218
#yY3 8/-| 12BH7 126
Y4 10/-{12E1 30/

l.; 8/8)12H06 3=

8]1235

DY 8/8]

DL3IY 10/6
EH43 2/
EAHO 2/~

BEATG  9/6

18| EABLSO

6 10/
ER34 2/=[PYu
EB4l  10/6 Ql")l 7’8
EBSL  8/8lQp2uns 128
EBCs  12/6{Qpr2s G,’O
EBC33  7/6{Q305, 10

Qb5
[ 10/6

®i30 8-
ED O 78
8,8
36

A 1
ECCE2
ECC83
BCC84
BCC85
ECo1
ECTR2

‘ ECH42
GHBM  3/8,618PT 18/-| ECHA! 8
6J5¢: Yo2TH  10/-[ W15 10~
BJ5GT  B/862VE 9| EF36 10;-
66 718 72 8/615F37 A p
67U Bfe 77 s//- EF30
6K6 7/=,78 8/8 le
6K7G B/=]80 8
6KTM  7/-i83 8/6 LF':O(L) 5/-

GRSG  81-|90AG  30/~|EF54 Bl i, e
SKBGT 8/6|150B2 12/8| EK7: 1078} ;wuom
6L7 7/6(210LF  8/-|EFS)  10/-{ [ LTHEA B
GLD3  10/~301  10/-|EF85  10/=n, . 0e
6N7Ct  7/6{807 7/6{EFSs  12/6) LIF 2 00
GNTM  8/-{808  25/.|EFnL  7/8 ‘,{,-(1‘ g’/e
6QIGT 9/~ 813 70/-|BL32  8/8 v};‘f')
6RTM /e 666 15/- |[EL4L / ! |
BHAT j-|u85  10/6 El42 i
68F3  10/6|1156 3/6 | ELR4 / 1
65GT 16| 7/8|BLYI -
GRIT7 7/- | EM31 I
8837 10/-{1Y 1 k
68K7 5/-|E\'8u

G3L7 12/6|k Y91 -
(8N 9/6 EZ40 €0
G887 2/8|B71L LA
sl'm X)7IB 78| B0 L
€l 5/6/H3) X
V60 5/0;1114" 3/ ASCLo -
GV6AT 7/8{mai  7/8|HLIC 7/8"’“ T
6Xt 76| ACRPen o WL230D8/8|Ves 101
6X35 716/ ACP4 SHL4L 78771 108
CRYSTAL mom‘.s.qn.;, GEX34, COrb, Ml
Cii10E, all 7/- each.

All boxed and guaranteed, Fost Gd. eanhi |~ rance
(optional), 6d. per order. Shop hours 1.0 tu 549,
fata, 1 ji.m. Why not ‘phone (0 wire that 1pzent
order for immediate desparch C.0.0. % Cowmnlete

list free S.AK,

LYONS RADIO

- LTD.

3, GOLDHAWK ROAD, Dept. M.P.
SHEPHAERDS BUSH, LONDON, w.12.

Telephone : SHEpherds Bush 1729

BAND III CONVERTERS.—Complete
coil kit by Teletron Co. with circuit, point-
to-point wiring diagram, alignment in-
structions, etc. Provides the basis for an
efficient, easy-to-make 2-valve converter
which can be relied upon to give good
results. For use with T.R.F. or supethet
Band I TV receivers. Mk. 1: two-pentcde
version for Service area, PRICE 15/-.-

. 2 cascode-trivde pentode version
glving higher gain, more suitable for fringe
and difficult reception arcas. PRICE 17/6.
Chassis, ready drilled, 3/8. Postage all
items 6d. Data leafiets only 3d. each, Post
3d.. one or both,

FERROMAGNETIC AERIATL RODS.—
Enable an indoor aerial t0 be made of com-
parable efficiency to that of an outdoor
type. The rods are 6in. long x 5/16in. dia.,
and are supplied with full winding instruc-
tions. PRICE 6/-, rost 3d.

AMPLIFIER UNITS TYPE A1368.—Two-
stage battery audio amplifiers which can be
used without modification as a gramophone
amplifier, as an amplifier for crystal re-
ceivers, mike pre-amp., etc., and for inter-
com, purposes. Valves fitted are one each
VR21 and VR35. Operate from .T.,

or 120v. H.T, and 9v. . In neat metal
cases, 7% 5 x ain. New condition, conmection
details provided. PRICE 12/6, post 2/6.

MORSE CODE PRACTICE SETS.—
Comprise an adjustable high-pitched buzzer
and well-balanced morse key mounted on
wood bhase, Tx 6} x iin., with battery retain-
ing clips and terminals to which headphones
can be connected if listening at a remote
point is desired. PRICE 5/9, rost 19.
Rattery 2/6, post free with above,

YOU
can become
a KFirst Class

RADIO
ENGINEER

We can train you to earn good
money in your spare- tlme, start a
radio business of your own or.
qualify for well-paid employment.
Our Home-Study Courses in Radio.

Television and Mathematics are
up-to-date and easy to understand

The fees are very reasonable and

can be paid by instalments.

T/C RRADIO COLLEGE

ESTABLISHED IN (933

Send for free details, which will be
sent in plain sealed package. Simply
write your name and address inside
the flap of an unsealed envelope
(postage 14d.) or on a postcard
{postage 2d.) and address it to the
Principal 1—
R. HEATH BRADLEY,

DUART HOUSE, ASHLEY ROAD

NEW MILTON, HANTS,

[ i e i B e B B

waAy. americanradiohistorvy com

A Few Items
from owr

Large and Varied
Stocks

“Jason ” F.M. Unit,
efficiently designed and
soundly constructed £16/12(7

“B-}” Pick-up Arm,
the unique arm which elim-
inates tracking error £3/2/11
Webb’s Crossover Inductances
are invaluable for the home-

assembly of crossover units.
Air-cored and low-loss.

Inductance in milli-henries.
2.5 price 20/-. 2.38 price 20/-.
1.2 price 14/6. .45 price 12/6.

BOOKS

Z HI-FI FOR PLEASURE

134 pages 9/6
SOUND REPRODUCTION
(Briggs) 364 pages 17/6

RADIO DATA CHARTS (Ilif;ﬁ

1

-TELEVISION RECEIVING
EQUIPMENT (Cocking) ,
18/-

375 pages
PRACTICAL TV AERIAL
MANUAL FOR BANDS | and
dlaw) 72 pages 4/6

O CONTROL OF
LS 70 pages 5/-

IO CONTROL FOR E
EL SHIPS, ETC.
140 pages 8/6

MULLARD MAINTENANCE
MANUAL 292 pages 10/6

BRIMAR RADIO VALVE &
TELETUBE MANUAL 272 pp. §5/-

Snanmisminnn

mi

WEBB'S SERVICE DEPT.

We have one of the few
repair  departments  fully
equipped fo renovate com-
municalions receivers, We
issue a test report showing
sensitivity. selectivitv. sig-
nal/noise ratio  equal, or
better than, malkers’
wrigina! figures,

&% 5 o8 G000 0O
e a3 ROOOOOSOEOS

iﬁﬁﬁuq

| 14 SOHO ST., OXFORD 8T., LONDON, W.1
Telephone : GERrard 2089.
IShog:o Hours : Mon., Tues., Wed. and Fri.
9 a.m.-5.30 p.m. Thursday, 9 a.m. to 7 p.m.
Saturday, 9 am. to | p.m.
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The Editor does not necessarily agree with

School Radio

IR.——May I take this opportunity of thanking you

for publishing our appeal for radio equipment

in your November issue of PracTicaL WiRkLESS and
those of your readers who answerced the appeal.

The response has been quite magnificent and has

enabled us to make a successful beginning with our

project.—A. W. Rowg, B.A.(Hons.), L.RAM..
Dip.Ed. (Headmaster, Holme Green €. School).

Ex-Service Sets
SlR,—In the January issue of PRACTICAL WIRFLFSS
I notice the frequency range of the 38 sct is given
as 69 Mc/s. This sct has, in fact, a raunge only from
7.4-9 Mc/s. The 18 set is
from 6-9 Mc/s. Also these
others may be of somc

Whilst we are alwavs pleasad to assist readers with
their techrical difficulties. we regret that we gre unuble

opinions expressed by Ius correspolidents

the corner of the motor plate on which 1he
pick-up is mounted is bolted to the board as firmiy as
possible.

A good crystal pick-up will give excellent results,
but choose one which allows casy changing of the
stylus, because if you cannot atford a diamond then
do not play more than 200 [.P. sides with a
sapphire.  This amounts to about three months’
regular use.

Handle vour [.P. discs very carcfully, for with
a very silent background even the smallest scratch
is easily heard : also, due to the slower speed. a
scratch does not sound " click ™ but goes ** pop,”
which is much more annoying '—E. T. Hurst
(Manchester).

Atomic Power

S IR, —1 was interested to
read Mr. G.S. Benson's

use - 1o supnly diagrams or provide istraction for “modifviag a "

R 107 )\ 1.2-17.5 ]\4C/S commercicd or surplus ('(/uf/mu'rllr. He ('a/.‘lm;l supply letter publlshed mn the
o= o 2 alternative details for receivers described in these paces. Dece P

Type 12§ ° ° 5 WE CANNOT UNDERTAKE TO ANSWER QUERIES Wec‘m_ber ! RA C; 1caL

Type 19 (Mk 1l and W) | o1y gR THE TELEPHONE. I a posial replv is required IREFESS.  In it he sug-

and typc 22 2-8§ Mols.
Type 46 Band Switched :
3.6-4.3 Mc/s ; 5.0-6.0 Mc/s
6.4-7.6 Mc/s ; 7.9-9.1 Mc/s.
—J. E. TANNER (Apsley Guisc, Bucks).

the coupon from page iii of ¢

A Recording Critic

JR,—Although 1 do not profess to be an expert on
the subject of getting the best out of L.P. diccs,
the letter in your January issue {rom Mr. B. L.
Kershaw has prompted me to writec and ofler to
him what little advice [ can. First, I believe he is
incorrect in stating that only onc manufacturer
makes three-spced manual players;  Garrard,
Collaro and B.S.R. all offer inexpensive models
complete with pick-up, and the Collarc transcription

unit is no dearer than a good autochanger.

I agree with Mr. Kershaw on the subject of auto-
changers. If he values his records and wants good
results a manual player is essential.

1 do not agree with him with regard to record and
stylus wear. The important point to remember with
pick-ups is that it is not so much the stylus pressure,
but inadequate lateral and vertical compliance that
€auses eXCcessive wear.

1 think that it he obtains a copy of G. A. Briggs's
“Sound Reproduction,” he will find much usetul
information on pick-ups and record wear in general.

A good motor is expensive but well worth it. 1t
should be clamped down firmly to the motor board ;
spring mounting is not much good if the loudspeaker
has a good responsé in the bass, because the motor
plate is only supported on four points and vibrates
with the motor. These vibrations travel up the pick-
up arm bearings, along the arm to the head and the
result is @ hum from the loudspeaker. Use at least
lin. plywood for the motor board and see that

\WAANY Aamaricanra

a stamped and addressed envelope must he enclosed with

gested using hot air instead
of steam for driving turbo-
alternators in atomic power
stations, in order to
eliminate the ** water recovery and feed conditioning
systems necessary to render the water and resulting
steam pure, for operation in the turbine.”

It seems to me that it might be necessary to purify
the air before it is passed into the turbine via the
heat exchanger. Apart from this small detail. Mr.
Benson's idea appears to be practicable but not
economical. Thisis because the exhaust pressurc from
the turbine would be rclatively high in comparison
with a steam arrangcment in which the vacuum at the
condensers at economical rating is usually about
29.1 in mercury.

It is important that this vacuum be maintained
so that the turbines run at a maximum cfficiency,
since about 30 per cent. of power-station energy
losses appear as heat in the condenser cooling water.
—J. R. D. Brown (Pinner). '

over.

Radio-controlled Tractor

SIR.—I was interested in the item on a radio con-

trolled tractor on page 733 of December
PraCTICAL WIRFLESS, particularly as it is believed
to be the first radio-controlled tractor to be shown
in this country.”

A radio-controlied tractor made by Tractors,
Ltd., was demonstrated in 1946 to the Press with the
co-operation of the Ministry of Supply. It is fully
described in Radio-Craft for Qctober, 1947, pages
20, 21, 54 and 64.—J. PoTIER (Stockport).

IR,—Two recent news items in your periodical
call for comment.

Solderless connections.  Thesc were used con-

dinhictarn, cam
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siderably on radio-controllcd models about 1930 and
an attempt to patent the idea was refused as this was
apparently used generally on radio receivers used by
the Royal Flying Corps in the first World War.

An eyelet, which is very like those used in shoes,
holds the two wires or flat metal together on a star-
shaped washer.

The joint is made with a tool you can buy in any
leather arts-and-crafts shop. It can be broken open
as quickly. A combined tool is in use among my
equipment.

This msans of making a connection was proved to
be far more resistant (o corrosion than solder, and its
advantages when subjected to vibration are obvious
—solder crystalises.

What the radio trade told those who used it _is
easy 1o imagine. ‘““We are tooled for soldered
Joints and for the next 40 years nothing clse will be
used.” o

This is not true. The “* form-recognition circuits ™
on a guided missile, which camc into the hands of one
of the former members of the Inventors Circle,
has this type of connection.

The only reason why solderless connections are
not used is that the trade does not like them. For
prototype work they are invaluable. The resistance is
lower. There is no mess of flux, and the saving of time
is three times the value in monev of thc extra cost
of *“ star-washers,™ etc. .
Radio-controlled Tractors !

When the writer saw a demonstration abroad it was
made clear that one man can, on big ficlds, manage
five big crawler tractors.

Among other uses are the radio control of tractors
and- tanks used in clearing radio-active matter.

The controller can be, say, 2,000 metres up in a
helicopter. By aircraft the control of a group of
appliances by radio is much easier than by giving

orders to a crew. The job the writer saw was in the
finishing of a large canal. Nine men in control'of
roughly 12,000 h.p. :

An operator controlling a big mechanical shovel
from above, where he can see, is more accurate than
controlling from inside the cabin.—J). DENNIS
(Sheringham).

Making Transistors

IR —1I have made up a transistor, somewhat on the
lines of the article published in May jast in your
Journal. Whilst I am very pleased with.my results,
there is one point which troubles me and that is that
vibration (or perhaps loud signals ?) seem to dislodge
the contact point. 1 wonder if any other readers have
made up these components and perhaps have experi-
enced similar trouble. Could the points be
*cemented " in contact with some form of thick
paste which would not affect the working? 1t would
be interesting if other readers could supply details
of their experiences with these new components.—
F. H. Grecy (Mill Hill).

_ Modern Design

IR,—Many years ago you published an article on
modern design, in which the author suggested
that the time would come when the radio receiver
would be housed in a cellar or cupboard out of sight,
and all controls carried out with a small box plugged
into any room in the house. This is an admirable
idea but has not yet come to fruition. When will a
manufacturer make a receiver which can be used in
this fashion. Your recent articles on remote control
go some way towards this end, but surely a radio and
a gramophone (with auto-changer) as well as a
television receiver may be easily operated by remote
control to-day. What about it designers %—R.

MERRIDREW (Clapton).

'SERVICING RADIO RECEIVERS
(Continued from page 125)

given to the 100 pF capacitor in the grid circuit
(connected to pin 5) and the 0.01 uF capacitor at the
earthy end of LS.

Although lack of signals on one band may indicate
a fault in one of the appropriate coils or associated
components, the troublec sometimes occurs if the
oscillator grid capacitor reduces in value. Poor
tracking should lcad onc to suspect a fault in the
500 pF capacitor shunting trimmer T6.

Low sensitivity on these models, generally accom-
panied by flat tuning of onc of the I.F. transformers,
often means that one of the 100 pF fixed 1.F. tuning
capacitors has become leaky or low in value.

Excessive distortion accompanied by V4 over-
heating nearly always means that either the .01
capacitor coupling V3 to V4, or the 25 uF bias
capacitor in V4 cathode is leaky.

If the valves are lighting up and H.T. is present,
but the receiver is totally dead, a test should be made
on the 0.005 ¢F capacitor which shunts the primary
of the loudspeaker transformer, for this sometimes
tends to become short-circuited.

A short in VS5 or on the H.T. line often causes the
47 ohm resistor in the anode circuit (pin 5) of this
valve to burn out. It is not simply necessary to
change this component, the cause of the trouble must
first be found ; trouble locating in this connection
can often be aided by temporarily connecting a
230 volt 25 watt bulb in place of the resistor.

Editorial and Advertisement Offices :

¢ Practical Wireless,” Gworge Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.2. ’Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London. .

Registered at the G.P.O. for transmission by Canadian Magazine Post.

The Editor ufili be pleased to consider articles of a practical nature suitable for publication in ‘- Practical Wireless.” Such articles should be

written on one side of the paper only. and should contain ¢

the Editor s

he name and address of the sender. \Whilst the Editor does not hold himself responsible
: is d :

r uscripts, every effort will be made to return them if a stamped and addressed . All corresp
o ﬂould beJ agdressed . The Editor. ' Practical Wireless,”” George Newnes. Ltd., Tower House, Southampton Street, Strand.

e intended for
Wiy

Ouwing to the rapid progress in the desin of wireless apparatus and to our efforts to keep our readers in touch with the latest dez‘elopmenis.

we give no warranty that apparatus described in our columns is not the subject of letters pr

atent,

Copyright in-all drawings, Photographs and articles published in ** Practical Wireless " is specifically reserved throwghout the countries

siqnatory to the Berne Convention and the U.S.A.
Wireless ©* incorporates ** Amateur Wireless."

Reproductions or imitations of any of these are therefore expressly forbidden. ** Practical
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UNIVERSAL CIRCUIT TESTER

60-500 VOLTS A.C. or D.C.

@® Electrical Domestic Appliances

@® Motor Armatures

@ Sparking Plugs

@ Lighting Circuits

® Radio and T.V. Receivers
@® Fuses

FIARWIIN
L__.!ngineers ua._J

101-105 NIBTHWAITE ROAD, HARROW,
Harrow 038l.

MIDDX.

CUEAPE

nsnitter.

repeated.)

6. Ac
Mintature \lntm
3BP1, 25 - : 5CP1,
768, Metal Rec

30 v, at2to3ame.. £1

Assorted <(~rcws —2 -

Cahle.—S8d. per vd.

valves, 12 6 sup(-rlmt Chassis,—With valves, 25

, T l'10\.—50 yds
a.
lm‘)léanu‘nt ll(‘)l;!l\
m'am

(Post Free) of Volume Contro

Trade Terms
on request.

meters.—3 ball
12in., 1'-.
1/8. Micro Ir

12 v, 17/8.

uators.—4 6 ea.

Uncov ered
25 way, 7 8.
Bas 2 6 e 3
63V, 2amp., 4 6:

45, WINETAVERN ST.
l’lmno 8
eivers.—TR1196, complete with valves.
TR1196, £1-0-0,
ns=mitter.—Type 38, 35/-.

Work off 12 v. or 24 v. A. C., ,r6
1:

s, —!
2/-; 12 v. 8 amp., £1,

ponents,—5'- (worth £1 ea.).
formers.—350,350, 80 m amp. 4 v. 4 amp. and 4 v. 3 a
350-0-350, 250 m amps. 6.3v.at 7 amp,, 5v. at 4 amp. and 6.3 v.,

i /
~.—2/6 ea. with switch. 3,6 ea. Valve tlotd
—All types from 6d. Gl [

type,
¢ Wound Pots,.—50 K
neformers.—2/6.
Coil Formers.—3 x 1}in., 4d. ;
lledclplmn(
Goggt 1-
100 Pf., 3/6 ea. Moving Coil Il nd Mike
—Comtlete v\xth lead 3/-

.5
C umpl(-lc Kits of I'.nrls ‘for ¢ rystal Nefs,—6/-,
Packing and Carriage exira.
Defiveries withia 14 days,

THE HAM’S SHOP

TELEVISION AND ELECTRICAL

SIIOP IN

GREAT BRITA
BELFAST. MORTHERN IRELAND.
Belfast 31849,

£1-15-0: unit 188A £3
without valves, 10 -

(Bendix), complete with valves (New). £5-0-0. R

24 and 25, with \alve< 14/ : Type 62, £2-0-0. M ree Keé)

3/6 and 4'6. ’l\' Ael ndoor. 12:6. \uklmlnz Trons.

230, 12 6 (Cost 25'-), Kkers,—4in., 15.- . 12 6 : 8in., 10 -
Meters,—20 M amp., 8/ T 1amp., 86: 3.5 k\’ 12 6. (Cannot be

With valwm £1. Dials.—1191. 4 6.
ns). 3/-, Aerials,.—Car Aer1a1< pull-out.
Cut-Outs,—12 v., 8/6, and 24 v

VR97. 30/- (no cnt—oﬂs)
—250,150 m/amgs., 5,

Metal Boxes,—2/-.

Tannoy Mic roplmmm ——5 -

-ea. !
27 8.
(These cannot be repeated.) Charging Transformers.—From 3Y. to

Rivets.—Aluminium, 2 6 per box. Boxes
Resistors.—All sizes from 6d, Co-Ax,
Battery Chassis,.—With
Rev. Counters
Condens .—6 mfd. high
ea. Transmitting Con-
{Bakelite),
ays. —2, 000 or 5,000

716 ea.

226,

ps.—10 v., 1 to 3 amp., 6d, ea.

Aladdin Formers and Cores.—f

16,

Pumps.

B
Pilished §
6 x 1iin., 6d. Vibrat

R g

ltulgin Jack Sockets,.—2
g coveled moquett?( £1

Please enclose S.A.E. with Enquiries.
ALWAYS L\l‘ YOUR SERVIUCE,

i A e i b e i
TV VY Yywvywvywwy

VIEW MASTER
BAND III
CONVERSION

Send for our fully detailed list

for the View Master Band III

Converter described in Practical
Television.

WATTS RADIO

8, Apple Market, Kingston-on-Thames,
SURREY.

Telephone : KiNgston 4099

Tl e, e ol e b i b .
W W W YWY wYyYwn
CUT OUT THE CRACKLE
Use Metal Screened Twin Flex—86ft. lengths,
tagged ends, 2/6 each. Twin Braided Flex-
ible leads—6ft. lengths, tagged, 1/- each,
8ingle Braided Flexible leads—2ft. lengths,

ged, 6d. each Instrument Copper ere
—tinned 025 P.V.C. Insulated, various
oolours 8d. per yard Coil Winding enamel
wires 35, 36, 37, 38, 39 S.W.G.—any quantity,

C.P.
S.A.E, for further particulars.
* ONILY * COMPONENTS
Llanerch-y-Mor  Holywell,

LTD.
Flintshire

ALFRED PADGETT

40, MEADOW LANE, LEEDS 11

Tel. : Cleckheaton 9%
Bring vour T,V, set up to date with the
7C13312 R.D.F. No. 1 set. These sets are
Brand New in makers’ .
osc. and mixer stages. Suitable for L'T. A.
4 1.F. stages and thev are tunable. Valve
line up : 13 in all—3 VR65, 1 CV63, 1 VRIIT,
VR VR54 3 VR92, less power pack,
This is offered
only. with 13
Carriage and

metal case.

X

but otherwise complete,
at_the very low price of 15/-
valves. Less valves, 8/6.
pacging 7/6.
Condenser Bargain, 8 x 8 x 8 450 volts work-
ing and surge proof, neat and compact,
2/8, post 9d. £1.5.0 per doz. lots, post free.
Smail 5 Henry Chokes at 80 mills., 2/~
post 9d. Doz. lots £1, post [ree.
Special purchase of Crystal Diodes,
10d. each, post 2jd. These are the Real
McCoy, with long wire ends, and will put
real pep into any crystal set,
Small 24-Volt A.C./D.C. Motor, 1.800 revs,
p.m. Good torque on 12 volts. Brand New.
3 6 (scrap price), post 1/9.
Small Ball Races for model maker, ete.. 6.
each, nost 3d. Doz, lots 5'-, post free.
smail Metal RRectifie 12 months' guaran-
tee. 250 volts at 100 mills, 6/6, post 1 3.
Indicator Tube Unit Type BC92IA.
Comgplete with 3BPL tube less valves.
Brand New. This is a scope all but made,
25’ B/- carriage. Case and parts less Lube

lh-and New 3BP1, complete with hase and
screeming case. Just the job for & scope or
bedside T.V., 15/-, insurance and packing 4 -
Radin Valves with a 90 days’ guarantee.
post §d. per valve. Doz, lots post iree less

5 per cent.

6V6, 6,6 ; CK7G, 4/- : 6K8, 7'6: GHEG.
1/3 . 6H6M, 1/9 GGS 3/6 . 6SHT, 6'6
6SL7 6/6 . 6X5,5/-: 2X2,1/8 VUL, 168
54, 1/3 5 955. 2 : CV6, 1'-
VR13’7. 1/3 ; VER65, 1/6 ; VRG6, 1 - R54
d, , 1/- . VR92, 9. | 19SHTM. 2.6 :
JQSi.M 2/6; 12H6M, 1/3; 6J5, metal 3/6
each.

Handy Box of Mixed B.A. Nuts and Boits,
etc., tlb. weight, 1/-, post 9d.

wanna amaricanradiabhictan, ~ona

CABINETS .
HI-FI EQUIPMENT

WE CAN SUPPLY ANY CABINET
TO YOUR OWN SPECIFICATION

W The
Contemporary
is oak veneered with mabogany interior.
normally wax finished, but available in
any shade to order at £8.15.

We can supply and fit into anv cabmet all
the latest hi-A amplifiers, tuners, transcrip

tion units, record changers and speake
Send for free illusirated catalogue of cabinets,
chassis, outovhangers and speakers, cte. H.
can be arranged.

LEWIS RAD!O COMPANY,
120. GREEN LANES, PALMERS GRER \
LONDON. N.13. BOWes Park 6064,

RADIO AND TELEVISION
COMPONENTS

All parts in stock for :
Viewmaster, Soundmastar, Teleking, ete.
Kasy Terms available.
21d. stamp (only) for Catalogue.

JAMES H. MARTIN & CO,,

FINSTHWAITE, NEAWWBY BRIDGIE,
ULVE}S oS
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RECEIVERS & COMPONENTS |

MAKING YOUR OWHN ? Telescopes.
Enlargers, Binoculars, Microseopes,
Projectors or, in fact, anything that
needs lenses. Then get our booklets.
" How to_ use Ex-Gov. Lenses &
Prisms.” Nos. 1 & 2. price 2/6 each;
also our stereo book, ' 3-D Without
Viewers,”” price 7/6. Comprehensive
lists of lenses, optical, radio and
scientific gear, free for s.aec. H. W.
ENGLISH. Rayleigch Road, Hufton,
Brentwood. Essex. 3
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE.
Bullingdon Rd., Oxford.

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new and startling devices vou can
make. Only designs of this t{ype
available in UK. Receivers. wulkie
tulkies, amplifiers. recorders. magic
eye alarms, ete., ete, Full lists. duta.

illustrations Free for stamp. Send
to-day.—A.P.S, (PW), Sedaeford
King's Lynn.

MIDDLESBROUGH. Largest slocks on
N.-Easl coast. Radio’/TV componeints.
FM Kits, Gram. Cabinets. Tape
Decks. Leak Amplifiers. Valves, ete.
Callers only. PALMERS. 106.
port Road. {Phone: 3096.) ==
BUILD YOUR OWN T/'V and learn
about its operation. maintenance and
servicing. ~ Qualified cngineer-tutor
available whilst vou are learning and
building. Free Brochurc from E.ALI
INSTITUTES. Dept. PW58. London.
W4, (Associated with H.M.V.) .
WALNUT Radiogram Cabinets  of
distinetion; stamp details. R. SHAW,
69. Fairlop Rd.. E.11

ALUMINIUM CHASSIS muade to vour
requirements; 16 & 18 gauge. any
quanltity, large or smaull. We wil!
he leased _to quote. MACHINE
CONTACTS. Buailding 336. Hurn Air-
port. Christchurch. Hants.
SERVICE SHEETS, T.V. und Radio.
over 2.000 models. sale or hire; Valves

and . Components. S.A.E. with en-
quiries. W. J. GILBERT. 24, Frith-
ville Gardens. London. W.12.

B.S.R. Monarch 3-speed Autochauge
Units, new. in maker's scaled carton.
guarantee, complete with instruc-
tions. template. suspension springs.
£9/15/-; carriage paid: immediate
delivery. TOMLINS. 127, Brockley
Rise. Forest Hill. SE.23.

TELEVISION, 9in. Models. £6/108 -;
12in. Models. £15; all mnakes working:
carriage paid. TOMLINS.
Brockley Rise, Forest Hill. S.E23

GOVERNMENT SURPLUS Iilusirated
Catalogue. No. 12, containing over
400 items of eilectrical. mechanical
and radio equipment for experiments,
etc. Price 1/6, post free. ARTHUR
SALLIS, 93, North Road, Brighion,
Sussex.

BAND 1l TV CONVERTER,
plete, tested and guaranieed.
attractive case; will convert any

TRE or Superhet; London or
Birmingham Models avuilable.
£6/15/-,
money! Complete kit of parts down
1o last nut, bolt and secrew. and
comprehensive instructions, £5/5/-.
Terms : Cash  with  order;
pay carriage; immediate despatch.
B. FRANKS, 97, Amhurst Road,
London, E.8.

SERVICE SHEETS, Radio, T.V., from

com-
m

2/3; 4,000 models avail. List 1 -,
S.AE. enquiries. TELRAY 11,
Maudland Bk., Preston.

1.F. TRANSFORMERS, 165> Kc/s. .8in.
84. x 2tin. cans. Litz wound, high Q.
brand new, per pair 5/6, p.p 3d.
OLIVERS, Havelock Turnery., 53,
Havelock Road, Torquay.
KEYBOARDS (2}, 61 Note. Contaets.
£7. 23, Greshum St., Coventry.

Wee

!

!

HRATES: 5/8 per line or part
thereof, average five weords to line,
minimum 2 lines, N - extra.

"
Yanager, ¢ Practical g
‘Fower  House. Southampton
Strand, London, W.(.2.

ELECTROLYTICS,
size, tvpe of mounting, price, post |
paid. 250 250. 6v, lin. x 2in.,
lug. 1/8; 1,000 2,000. 6v, 1 x 3,
clip, 3/9; 250, 12v, i x 1i, clip, 1/9;
500, 12v, % x 1i. W/E. 2/-; 10, 25v,
4 x 14 elip. 1'3: 25, 25v. § x 1,
W E, 1/6; 5060, 50v. 1 x 3, clip, 3/6}
50 - 50, 150v, 14 x 2, clip. 2/9;
40 - 40, 275v. 1§ x 2. clip, 3/3; 100.
275/350v, 15 x 3, clip. 3/3; 24. 2'75v,'

X 2, clip, 3/-; 60 250. 275 350v,
6/3; 32 - 32 275v.
16 - 16 -+ 8, 350
350/425v, clip,
- 8, 350v,

capacity, voltage,

x 3, W/E.
26, lug. 4/3; 32
1i x 2,4/3; 8
3/3; 8. 450v,

15, 450v
12

25v. 1 X 3.
. Hox 4,
450v. 1 x 3.

25, elip, 2/6;
500v, 1y x 2, clip. 4/-; 200
275/350v, 2 x 4L clip, 7/6;

=
=\
Y
w

32
+ 8, 350 425v, 17 x 3. clip, 5/-; all Ali
Cans. some with sleeves, all voltages,

5
32 4

wkg.. sure where marked. new
stock. guaranteed. Television Chassis,
cadmium plated. steel, size 14 x 13 x
2iin.. complete with 13 valveholders
(9-B9A Puax. 1-B9A Cer., 2-B7G Cer.,
I-Int. Oct. Ampl.) 20 various tag
strips. cut away for metal rec.. line
trans., etc, 9/11 each, post paid;
front and rear tube niounts to fit
above chassis. 3/- pair, post paid.
P.M. focus Magnets, wide angle.
teirode tube, fullv adjustable, 12/.,

post  paid. Scanning Coils, wide
angle.  with mounting lugs, 19/6, |
{ post paid. Mains Trans. 340-220-0

l
t
\

127, |

Make it yoursclf and save |

220-340v, 220-mA. 4v 6.5A, 4v 3A, 4v

1.5A. 2v 1.5A, 4v 6.5A. PRI, 0-205-
225-245v. 30/-, postage paid. RADIO |
CLEARANCE LIMITED. 2%, Totten-
ham Court Road. London, W.I.
(Telephone: Museumn 9188.)
ENGRAVING.—Amauatcurs and trade
surplus  can  be undertaken by
getting in touch with A. G.
ENGRAVING. now at 88, Bedford
Hill, London. S.w.12. tTel.: BAL
7085.) {Engravers to  well-known
makers of Elcctronic  Eguipment
used by the Ailrcraft Industry,
AWRE. etc)

OSMOR would like vou {o have Free
Practical Wiring Diagrams of the
latest published circuits with full
lists of components required. Send
1:d,  (stamps) to OSMOR RADIO
PRODUCTS LID.. 418. Brigiton Rd.,
Sth. Croydon, Crovdon 5148. (See
advert.. page 95.)

ORGAN, celectronic. Baldwin type,
half completed. comprising 2-manual
organ console. readv for fitting kev
switches, power unit. all valves, ail
condensers, all resistors. wire, multi-
plugs. sub-chassis, valveholders, ctc.,
ete.: worth hundreds when complete.
Sale due to pressure of other work.

Sacrifice and real bargain, £55. Dox
No. 264, ¢/0 PRACTICAL WIRELESS.
MIDLAND BAND 111 CONVERTERS.

-Complete kit of parts for “ Ww”
and ' Teletron” Converters, includ-
ing Teletron or Osmor coils. 2 EF8)
valves. drilled chassis and wiring
diagram, 45/-, p. and p. 1/-; as
above.  with power pack kit. 70/,
p. and p. 1/6; Teletron and Osmor{
Coil 8>2ts. 15/-; Drilled Chassis, 3/9, |
p. and p. 9d.; Matched Pairs, 6V6G
and GT, 17/- per pair. p.
R. J. COOPER, 32.
Croydon, Surrey. (CRO 9186.)

____ ywawww americanradiohistarv.com

| 2/6; Crystal Diode

| Grams and Records,

February, 1956

RADIO UNLIMITED offer : Band 3
Loft Aerials, 19/6; Converter 'Kit.
incl. coils and valves, 49/6; Coil-
packs, 1, m, and short, 29/6, 'list
48/-. Full range Teletron Coils.

| Ellison Trunsformers. Repanco Coils

New P.M. Spkrs.,
27/6;

p/up, 980/-;

always in stock.
8iin. 17/-, 8in. 19/-,
3-speed Gram., incl
Mic/Gramn. Amplitier. vol.,, -tone
indicator, etc., complete with spkr..
87/6: Train Trans.. 15/-; Mie¢ Trans..
, 2/-; 0005 Tuner
3/-; Twin 0005, 5/6; 3-Gang 0005. 7/6.
Valves, EI'80, PCC84. PCLB0. ECLB0.
9/6; 5U4, 6F6, 6V6. FEL32. 6BE6.
6BWG6, 7/6. Fresh stock Condensers.
450vw, 2mf, 4mf, 8mf, 1/8; 8 x 8mif.
Iémf, 2/3; 8 x 16, 16 x 16, 32ml,
3/-; 32 x 32, 5/-; .001. .002, .003, .02,
.01, .1, 7/. dozen. Full list available.

12in.

RADIO TUNLIMITED. Elm Road,
London, E.i7. Postal @ 50. Hoe
Street, London, E.17. {LARkswood
§377.)

RADI10S, 20 used sets from 20/-; also
Stamp for list.
KNIGHT, 45. Weelshy St., Grimsby.
SIMULATOR UNIT, 47/6, ideal for
converting to UH.F. Walky-talky;
instruction book free with order
6 valves: carr. 2/6. 8in. PM.
Speakers, standard 2-5 ohms, ideal
extensions; as new, 10/9, post 1/0.
Coil Pucks, 3/9, 3 band. complete
with pr.. 465 I.F.s. 2 gang conds.
dial, and similur drawing. pest 1/9.
Transformers, 3/9, 4 volt. 12 volt
heaters, primary 110-250 volt, Sec
250-0-350  volt. post 2/3. Cheap
Tubes. 15in. {callers only). £5; sce
a picture working. 3 months’ suaran-
tee (Mazda only): 15in. with K/H
shorts. 30/-; 12in. with slight burn.
30/-. DUKE & CO., 621, Romford
Road. London, E.12.

T/V_ in perfect working order by
leading manufacturers from £12, all
makes: many sets suitable usc any-
where. impossible 10 show complete
stocks here. Send s.a.e. for latest
bargains. 9in. Pye £12, 10in. Mar-
conl £14, 12in. Ferguson £24, 12in.
Marconi £22/10/-,  etc.. carriage
i THIS IS A GENUINE OFFER
-NOT A ‘““CATCH.” 100's SOLD
EVERY WEEK ALL PARTS BRITISH
ISLES, Callers welcomed. Originals
ot many unsolicited testimonials seen
any time at our registered oflice
HIGH STREET RADIO, 284-6. High
Street, Croydon, Surrey. (Telephone:
CROydon 8§030.) o _
R.F. UNITS, Tvpes 27 or 26. 25/-:

25 or 24, 10/-; brand new with
valves, post 2/6. E.W.S. CO., 69
Church Rd., Moseley. Birmingham.
WANTED, surplus Television Valves
for cash. HODSON, 17. Cross Keys
Lane, Low Fell, Gateshead, 9, Co.
Durhiam.

SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made through a Local
Ofice of the Ministry of Labour or a Scheduled
Employment Agency if the applicant is a man
aged 1B-G4, inclusive, or a womun aged 18-59,
inclusive, untess he or she. or the employment,
is excepted from the provisions of the Notifica-
tion of Vacancies Order, 1952.

T/V TESTERS.—Training Oppor-
tunities. Pye Limited of Cambridge.
one of the leading manufacturers in
the Television Industry, offer train-
ing to suitable candidutes for testing
and fault-finding on complex T.V
Transmission equipment. A 3 months’
course will be yiven to selected
applicants, who should have a
sound training in the fundamentals
of radio. Applications are welcome
from men who have completed or
are about to complete their service
with H.M. Forces, and should be
addressed 10" the CHIEF ENGINEER.
Pve Limited. St. Andrew's Road,
Cambridge, quoting " T/T.”
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“DENCO (CLACTON) LIMITED, due

to expansion, require the services
" of an Engineer uble to design coils
and coil packs in keeping with
modern lechnical requirements. Per-
manent employment and participa-
tion in pension scheme is offered to
a first-class designer. 357.9, Oud
Rood. Clacton-on-Sea. Essex. .
DENCO (CLACTON) LIMITED, due
to expansion, require the services
of a_  Foreman skilled in sctting
Douglas Wave . and other Coil
Winders and the intelligent control
" of labour. Permanent and pension-
able emploryment is offered to a man
between the ages of 25 and 50 vears.
3579, Old Road, Clacton-on-Sea,
Essex.
ENGINEERS REQUIRED to service
. Industrial Radio Frequencv Healing
Equipment. Good knowledge of basic
radio theory essential, specialised
training in company's products will
be given. Must hold driving licence.
Apply in writing. stating age, (full
details of past experience and salary
required. to RADIO HEATERS LTD..
46. Grav's Inn Road. London, W.C.1.
YOUNG MAN with good knowledge
of Electronics for Recording Studio.
Box No. 265. ¢/0 PracTicaL WIRELESS.
JUNIOR ELECTRONIC ENGINEER/
WIREMAN required to assist in
design and construction of clectronic

and clectro - mechanical devices.
Flease apply lo CHIEF ENGINEER,
Pve Limited, St. Andrew's Roud,
Cambridge.

SENIOR TECHNICIAN AND TECH-

NICIAN for construction of prototype .

electro-mechanical apparatus in De-
partment of Medical Electronics.
Salarv for Senior Technician £540
X £20¢3) x £2511) to £625. plus
London - Weighting. Technician £450
x £15¢31 x £20(1) to £515 plus
I.ondon Weighting. Apply Personne!
Officer, St. Thomas' Hospital, S.E.1.
INSTRUMENT MAKING and allied
laboratory work. Queen Mary College
(University of London). Mile End
Road., E.1. Versatile man to take
charge of construction. maintenance.

etc., of experimental cqguipment in
Engineering Laboratoryv. Work in-
volves precision fitting and somc

clementary knowledge of electronics.
Salary according to ability. etc. on
scale £490— 20— £590 D.a. plus
London Weighting £20 or £30 accord-
ing to age. Five dav week. Minimum
ithree weeks annual leave. Pension

scheme. Letters only to Regmistrar
(CMK) . stating age, cxperience.
present work.

SENIOR LABORATORY TECHNI-
CIANS required. Vacancies for men
with experience in the following :
physical laboratories. chemical
laboratories. electronics. latex.

Salary scale £425 x £27 x £533. with
possibilitv of proceeding to maximum
of £641. Apply in writing, giving
particulars of  age. qualifications,
cxperience, ete., o SECRETARY.
National Colleze of Rubber Tech-
nology., Northern Polytechnic, Hollo-
way Road N.7.

Jay Rowd NI e
ASTRAL RADIO PRODUCTS

*HOME RADIOS 32 page illustrated
pooklet. Simple wiring instructions for
Crystal Set, 1. 2, 3 Valvers. 2 -, post 3d.
TRF COILS, Specified for *Beds Push-
button, 4.' *All Dry 3 Band. I'ush-
button 4. etc.. 66 pr.. post 6d. Push-
button Unit with modification data 7 -.
PDUAL WAVE HFE Coil. Specified for
All Dy Portable. ° Modern 1
fodern 2 Valwer, 'B7 G Battery
*etc., 4 3. post 3d.

re.17x117x 2} 7 round in cans.
Special offer. 8 6 pr., post 8d.
AC. B'pass 3. 3 3 each. post 6d.
ERIALS. M.W. 5 -, post 4d.
ILF. ¢hoke (Osmor Q.C.1), 4 -, post 4d.
Crystal Set Coils, L. & M.W., 2 8, post 3d.

§2, Centurion Road, Brighton

[

BOOKS
I.P.R.E. TECHNICAL PUBLICATIONS.

6,500 -Alignment Peaks for Super-
heterodynes, 5/9, post free. Data
for constructing TV Aerial Strength
Mecter, - 7/6.- Sample copy. The
Practical~ Radio- Engincer, quarterly
publication of the Institute, 2/-;
membership and examination data,

1/-; Secretary, LLP.R.E,,
Rd.. London. N.8.

AMERICAN MAGAZINES. One year’s
- Audio,” 35/-; '* High Fidelity.” 50/-.
Specimens 3/6 and 4/6. respectivelv.

20, Fairfield
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FREE ! Brochure giving details of
Home Study Training in Radio,
Television, and all branches ol
Electronics. Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.LR.E., City and Guilds,
R.T.E.B.. and other Professional
examinations. Train with the college
operated by Britain's largest Elec-
tronics organisation. Moderate fees.
Write to EM.I. INSTITUTES, Dept.
PW28, London, W.4. _

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless

models. first-class picture. 5-chunnel.
£30 each; carriage paid. THE
GRAMOPHONE SHOP, 19-21, Brock-
ley Rise, Forest Hill. S.E.23.

SEVERAL EARLY. MODELS 9in.
Television, complete and mostly

working. £5/5/- each: carriage paid.
TOMLINS. 127, Brockley Rise, porest

Hill. 8.E23 (FOR 5497.)
VALVES

WANTED, Valves, EY51, ECLS0.

KT61. 6U4GT, PL81. 35Z4. etc.. etc.,

prompt cash, WM. CARVIS LTD..

103, North Streef. Leeds. 7.

| ALL TYPES of Valves required for

s cash, State gquantity and condition.
RADIO FACILITIES LTD., 38, Chal-
cot Road. N.W.1. (PRImrosc 9080,

EDUCATIONAL

MERCHANT NAVY. Train as Radio
Officer. The big liners are open to
you. but you must gqualify for the
P.M.G. Certificate. Dayv. Evening
and ' Radiocerts " Postal Courses.
Est. 36 vears. S.A.E. for prospectus
from  Director. THE WIRELESS
SCHOOL. 21, Manor Gardens,
London, N.T.

MERCHANT NAVY Wircless School,
Overseas House, Brooks' Bar. M/cr 16.

Full list from WILLEN LTDs (Debt. | Licence. ~Motse instruction only if
40), 101 Fleet Street, London, E.C.4. | yequired. also postal courses. Apply
B.ST. LTD. 179, Clapham- Rd..
o FﬁoﬁRiSiA_LAE_i _ London. S.W.9. .
THE HIWAYMAN. A new supel | wIRELESS ‘See the World as a
Portable Radio for thx: home con- | Ragio Officer in the Merchant Navy;
structor; all-dry d-vaive superbet | opopt” training  period;  low  fees)
with Ferrite rod aerial; casy Wirng | copolyyships, cte., available. Board-
glmgrams and |nstruct1pus. 1/6 (POSU | “fpyr and D{w sv:'udents; Stamp for
3do.  RADTIO  EXPERIMENTAL | prospectus. WIRELESS COLLEGE,
PRODUCTS LTD. 33. Much Park Colwyn Ba
St.. Coventry. Colwyn Bay. = _ _
GUARANTEED TELEVISION, iz | T/V AND RADIO.—AMBrit.ILR.E.,

City and Guilds. R.T.E.B. Cert., etc..
on " no pass —no fec terms. Over
95¢, successes. Details of exams.
and home training courses in all
branches of radio and T/V. write
for l44-page handbook —free. B.LE.T.
iDept. 242G, 29, Wright's Lane,
London. W.8.

CITY AND GUILDS (Electrical, cte.)
on '‘no pass—no fee” terms. Over
957 successes.  For full details of
modern courses in  all branches of

Electrical Technology send for our
144-page  handbook —frce and post
free. B.I.LE.T. Dept. 242A), 28,

Wright's Lane. London. W.8.

THE INSTITUTE of Practical Radio
Enginecers Home Study Courses are
suitable ceaching text for IL.P.R.E.
and other qualifying examinations.
Fees are moderate. Syilabus of
seven modern courses post free from
SECRETARY, LP.R.E., 20, Fairfield
Road, London., N.8.

A.M.I.Mech.E., A.M.Brit.l.R.E.,, City
and Guilds, e¢tc., on " no pass—no
fee "' terms: over 959 successes. For
details of exams, and courses in all
branches of engineering. building,
cte.. write for 144-page handbook,
{ree. B.I.E.T. (Dept. 242Bj. 29,

wright's Lane, London. -W.8.

| VAGANCIES FOR SKILLED
| GRAFTSMEN IN GOVERNMENT |
SERVICE AT CHELTENHAM |

Applicants required with experience
of :(—

(a) Maintenance and Installation of
Teleprinters, Cypher Machines,
Auto-transmitters, Perforators,
Re-Perforators

{b) Cabling. Wiring, Distribution’
frames, Jack fields or a knowledge

of

(¢) Long distance radio communica-
tion systems, Line telegraph
systems (e.g., V.F.), Multiplex and
five-unit telegraph code.

BASIC PAY : £7.18.10d. plus merit

pay up to £2.10.0d., assessed at
interview and based on ability and !
experience,

Opportunities  for

.

1

permanen- and\
pensionable posts.

5-day week—good working conditions
—single accommodation available. |
Apply to: Personnel Officer, |
G.C.H.@. (FOREIGN OFFICE),
53, Clarence Street, Cheltenhans.

'

THERE 1S a national shortage of
Mercantile Radio Officers. Why not
make Communications vour career ?
You can be assured of a $ea-going
appointment after qualifving at
THE SCHOOL OF MARINE RADIO
AND RADAR (AS. T, Hamble,
Southampton. For details apply
Commandant., quoting A.12.

RADIO MECHANICS
TFerranti Limited have vacancies for
Skilled Radio Mechanics. preferably
with Radar experience. {or a variety of
work in production and research de-
partments. Good opportunities cxist
especially for those who bhave, or arg
willing to study for, the City and Guilds
Certificates. Please write, giving
details of carcer to date to the
Personnel Officer, Ferranti Limited.
Ferry Road, Edinburgh. 5. quoting
Ref. RM. 110. :

1-Finger . Pianists )
g N

Build Your own electronic kevhoard
and pluy everything! Send tor iree
jeafiet, Guitar. cello, flute and trumpet
are all easy. Write now...

¢ &S, 10 Cuke St., Darlinglon,
Co. Durham

waany americanradinahistary com
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TELEKIT SUPPLY
CHANTRY LANE. BROMLEY. KENT
leage mention P.W. and enclose 6d. postage

VALVES GUARANTEED

071 5/- | BBW3§ 6/6 | 15D2 5 -

6B8 5/ | 50C5 86
(Souud) 36 | 6K 68 I EFl5 76
R 6 | SEIG 48 | grw 7
U 6/~ D 56 | prso 8-
(Koiled) 2'6 EL32 6'6
6AKG 6 | (Smled) 5/- 1 TTI1 H'-
6BAG 7/- | 12BA¢ Fie | V870 5

(]
6BHG 86 | 12 B¢ 6/~ , VUill 48
6BST 6 | 12BH7  10/6 - WT7 5-
Most other types of valve (BVA and Surplus)
also available.

Kits ;—VHIFM (Jason)—£7.5.0.

Band III Conversion trom £2.8.0.
104, IIGH STREEYT, BECKENITAM.
shop Exclusively for the Iome Constractor.
'Phone : Beckenham 3720.

.———..—-—..
RN 9 CTPC IR TR TR
0‘ 14 ‘0'0"00.00.0 00"0 X2 00"‘ 0"00 X X3

00

LA R XS
EXEXDCEAXEX XD

®0a% .
0.0“0 £

Tideli 4
S AMTAL models

o
‘0

give  reception of's
ooV H . high quality transmissionsege
.. plu normal  wavebands. Major o)

AM FM 12 valve o
D oAM«F\I X

°e

Devolopmenh

io
o% Amburst Road, Telscombe Cliffs,
' %0 o2 o% o

o
o 2o b ‘0 oo 0o.oo‘o“00.“‘00.00‘0“00000.0

BUILD YOUR OWN

TAPE RECORDER

WITH THE

*ASPDEN’

TAPE DECK KITS

2 Models
5in. Reels 7irJ. Reels
£7.10.0 £8.10.0

and the new

AMPLIFIER & POWER PACK
KITS

HIGH QUALITY . . . LOW PRICE
Send stamp for full details to :

W. S. ASPDEN,

10, Mariet Street, Wesham,
Kirkham, Lancs.

ANNAKIN’S BARGAINS

Two Valve Battery Amphﬂers J134A. with
Valves. §- ea., 110 post. RF21 [Units
Valved. 10 - ea., 2 3 post. Inira-Reg lmage
Converters (less Zamboni Piler. New in
transit case. 15 - ea., 1 10 post. R.AF. Box
Kites, 36tin. x 17in. x 17in.. New (Jess st mvj
- post free. 2H, 200 mA. Chokoer 5 -

11{ post. Most, ol vwrevious bar‘;ams
available. Monev Back Guarantee. C.W.0
ounly. Free Lists.

25, ASHTFINLD PLACE,

OTLEY, YORKS

/

__PRACTICAL WIRELESS

FIRST-CLASS
RADIO COURSES

GET A CERTIFICATE!
QUALIFY AT HOME—IN SPARE

After brief, intensely interesting study
—undertaken at home in your spare
time—~Y¥QOU-"can secure your pro-
fessiopal quahfcation Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

—=—— FREE GUIDE ———
The New Free Guide contains 32
pages ofinformation of the greatast
nmporunce to ‘those sgeking such
‘muqualiﬁ ] as
A.M, Brlt.l ; City and Guilds
na P.M. Radio
Amauurlh;Exams.. Gen. Cert.
of Educ é.ondon B.Sc, (Eng.),
P" .l.Mech.E.,
;.lr 1ip (alibranches),
Tetc., together with particulars of
our, remarﬁabla Guaranteas of

SUCCEss’ OR NO FEE

rite now for your copy, of this

invaluable publication. It may well

prove to be the turning point in your
career.

FOUNDED '1885~OVER ;

e 150,000 SUCCESSES =—wmesd

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461), 148, HOLBORN,

ﬁ E.C.i

I

Kendall & Mousley Ltd.

Offer the following us permanent
lines —

107, High  Stabifity  Resistors  in
preferred values @ 4w, 6d. and 1w,
9d. cach. Reduction on quantities.
T.S.1.. tlectrostalic Speakers : —
Type LSH75 126 0 LSIISI8. 17.6.
LSH100, 21 -

18, Melville Road, Edgbaston,
Birmingham, 16.

MORSE CODE Training

Send for the Candler
BOOK OF FACTS

It gives details of all Courses which include
o Special one for acquiring amateur licence.
CANDLER SYSTEM CO. Dept.

52b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, U.S.A.

Don't scrap that |
failing car battery
or radio cell. Try |
Renewbat condi- |
tioner. Works like
acharm. Simple and safe to use.
Full instructions. Small é v. car
size, 3/6, 12 v.size,5/-. Postfree.

CHAMPION PRODUCTS,
43, Uplands Way, London, N.2I,
Phone : LAB 4457,

www. americanradiohistorv.com
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STAN WILLETTS

43, Spon Lane, West Bromwich, Staffs.
Tel. | WES 2392

111558 (.0\ MUNICATION
RECEIVE RS, complete w1th 10 valve very
good condition, £5.19.6. & P. 7/6.
PICK-UP, famous makos magnetm 78
r.p.m.. cream, turn over head, hrand new,
198. P. & P, /-

é-ls BRAND NEW VAILVES 1276

33. EF39, EF36, TT11, 2 EL32 P, & P. 0d.

GERMANIUM CRYSTAL DIODES.—
G.E.C. 1'-each 8!8 doz. P. & P. 8d.

VALVES

Brand new guaranteed, ATPY, 2 8 ; ELB32.
28 : SP6l, 2;-; 9D2, 3/8 ; 8N2, 2 - ; 4D
1 EAS0, 1/9 : 6X5GT, 6J6, E1.91, N77
EF39, C33, 5/8 each ; 6X4, 6AQ5, 1T
DF91, 1S5, DAFSI 6,9 cach : EF37A, 10/
EF36,4' : 12AU7, ,,8 EC52, 49. SN7.
78 L7, 76 : EF54, 4'9. & P, 6d.
o TR"-LP (NedR Y m,a meter rectlﬁers, brand
new with circuit, 568. P. & P. 6d.

WANTED : NEW VALV BS.

AARE YOU SURE?

Only one in a hundred homne- buuc receiver‘:
amplifiers and so on give of thelr best.
Remember, just one inaccurate component.
will ruin performance. Is that 1,000-ohm
resistor 800 ohms or 1,200 Ohms—or some-
thing in hetween ? With 20 per cent. toler-
ance it could be any of these values.

QOur Res’'Cap. Bridge, complete in every
detail for only 31/8, will check every resistor
and condenser dquickly and accurately.
Here are other items from our range of
famous test gear Kits, at the lowest prices

in the wor;
Spot Frequency Sig. Gen., 35/~ Inductance
Bridge, 42 6. udxo«Frequency Bridge,

38 6. Twin Multi-omer, 30/,
Post and packing 1.6 on all kits.
Stamp for illustrated lists.

RADIO MAIL, Dept. N
6, Raleigh Sireet, Nottingham

WO TRADS Mase

“PERMATIP”

AND

“ PERMABIT”

INSTRUMENTS
FOR
GREATER
SOLDERING
EFFICIENCY
°

The soidering bit which maintains
its face indefinitely without atten-
tion. 25 models available for mains
or low voltage supply. Bitsizes 3/32
to 3/8 inch. Full details in booklet
S.P.10 from sole manufacturers :—

LIGHT SOLDERING

DEVELOPMENTS LTD.,

106, GEORGE STREET, GROYDON,
URREY. Tel. CROydon 8589.

F M and H I-FI components

DENCO F.M. TUNER circuits s, &d.
RADIO CONST'TR. F.M, ; 25, Dd
MULLARD AMPLIFIERS i 3s. &dl
OSRAM 912 PLUS ; 4=, Od,

Separate price lists available on request to

| J. T. FILMER MAYEOLE ESTATE,

Tel. Bexleyheath 7267.
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SHORT-WAVES !
An addition to the noted World-wide service
given to radio constructors by
SPARKS’ DATA SHEETS
From the Workshops of L. Ormond Sparks
comes the first of a new scries of :
CRAFTSMAN BUILT AND TESTED
Radio Receivers & Amplifiers.

The ““ KESTREL '’ Short-Wave 3
A highly efficient receiver for battery
operation. H.F.. t. and Pen. output.
Electron-coupled regeneration. Band-
spread Tuning. 9in. Scale. _Slow-motion
drive. Rigid construction. Plug-in Coils.
9.5 Metres upwards. Latest B.V.A. valves.
tndividuatly Hand Buiit and Tested.
Send Stamp tor full specification and price.
Only a very limited number of orders
can be accepted in any one month.

L. ORMOND SPARKS (P)
VALLEY RD., CORFE CASTLE, DORSET

GRAM-PAK AMPLIFIERS
L & £3.19.6 %55

2/6d.

Fits neatly inside your record player or
portable gramophone leaving room for
speaker. Dimensions [0in. x 3din. x 2in.
4 watts quality output. Suitabie for all
speakers and with standard or L.P. pickups,
Built-in power pack, 200-250 v. A.C.
Valves 6|7 and 6Y6 available at 20/- for the
pair if required.
6d. stamp brings illustrated details.

ELECTRO-ACOUSTIC LABS

TAIN — ROSS-SHIRE — SCOTLAND

Broadcast In Your Own Home

et The New  Highly
Sensitive Micro-
phone incorporating
a specially wound
transformer de-
signed to match any
Radio or Radiogram,
mains or bhattery.
Hours of amusement
at a party, good fun
for all the familv.

Suitable for baby
alarms and many
other purposes. Not

a toy but a guaranteed working instru-
ment. Full instructions enclosed.
Made to sell at 21'-. POST
OUR PRICE 1 5/' FREXE.

Trade supplied.

E. CLAPSHAW

369 Alexandra Rd.. London, N.10

VALUE vET :T

Our Sy

s Pa-Handbook

(7:“ Home_ Constructor **
pp ncorporates:—

S.—Supern
Amplifiers, Fecior
3u|p§nent, (.lu‘.eeder
t.alllé_-}‘ yll construc-
gquout and poix}t»t;::)ug?;'i?lltmplmed
lagrams for i1dis e
o bulldmg a .\'aricby

SR —Full o
details  fo, Haing %
superhet, ¢pil i, Puilding “a
ACAR l{.’\l)llfﬂik
tional details, =
*BA I'r'ERY CHA
*IA DI
E GEN 5
¢ " SeY~—Pagesolinfor
]L:‘l(?'pr.nuhﬁ’esfrt‘.gn_qek Cnl(:> n]xxrmgcry?l?
e now- v
*Il(cﬂangsrl::;‘() (;N;‘R(n,.]i‘&é’r?e‘:{m in-
*l;Alll(NilL"l\l\ st
O
ATALOGU g i
trates LOO “—Profusely jllys.
N price list of oonxponenlé;
=),

for
*Examp]eg ?x'r‘)mus 2d. post)
G

Full consctruc.

- — Constructor’s

air el m our really exten-
—Variable jro
e n-dus
50, 16-30, 16-50, :fO—l']T:b
50 .mgméz.(m metres
g Sc. 3 - each.
o 0!]!, l'.M‘K.—-A};l»wave
B g s 'perhet pack—single hole
Te,me,”wmmended for numerous
o svx,fx‘r.c:?dy alignegd. n\\;;mh
10 above, VI PACK _similar

having an R.Fuse With superhets

ag‘igned. A stage. Ready
1141Lh9r of ahove aap be =
O order 1o coyer wavepana

4any 3 wavebands

;!:;?IT our
QUIPMENT LEArLEp
llwl‘xilkgagy ins ru(-L‘f:v.]sl loll' i e
hoth i b v YOU to
'lil‘.'\( K & DRECK ’
and WOLp cen g
:.\‘\n‘lfll)‘uh brill
'l;rill . .llamly
*B.l.& D,
Wlishep
*Bridges “
Drill

range.)
N

Ander
r Drigl
Too)

CARRIAG

& EF 5,
ortaEn]']eDr'tif')ir latest illustrfted list:
cessm‘ies—c(:g(;n()g?é&u& Rt 'A(S-
30'-down ang 12 mont}:;’rtocll)‘:vmts‘

21SI'JWPAcOll.s (Dept. p2.)
s Markhouse Road, London E.17
Telephone - KEY ‘?.“.‘m, ’

SHORT WAVE

H-A- = EQUIPMENT

Noted for over 18 years for . . .
S.W. Receivers and Kits of Quality.

Improved designs with Denco coils :
Onc-Valve Kit, Model (" Price, 25/=
Two ”» w BT, 8O-

A1l kits complete with all componenta,
acccssories, and full instructions.
Before ordering call and inspect &
demonstration  receiver. or  send
stamped. dressed enveloDe
descriptive catalogue.
“H.A.C.”” SHORT-WAVE PRODUCTS
ept. TH), 11, Old Bond Street,
o N London, W.1.

P Y o X R Y e X X X

! oipLoma ™ HEADPHONES )
! Lightweight i
X High Resist- ¥
' ance '(4,()00 i
| % ohms)s:Com- %
" piete wit i
| % cord 17/ %
: ‘ Ideal for CRYSTAL SETS ‘
? KENROY LIMITED ’%‘
% 152/297 UPPER STREET, %
| ISLINGTON, LONDON, N.i ‘
§ Telephone : Canonbury 4905-4663 ‘E*
(]
x;-.y.-.g,-.y-vyv-.y,-.x,-v&

PLAYERS

carriage,

DECCA RECORD

Starmdard o L P list price
i 203,
et |

PLUS - A - GRAM

CONSOLE and Talle
models b '
than  Jalf e,
3-speed, sarable

speed, autoehangs

L1285, O price £6.19.6.
riage, ete., .

RONALD WILSON & CO.

DECCA 7% r.p.n aml AC/DC msdods
speed  players. available.

motors, I'tug-in  hesds,

Sapphire styli.  Lisd pive

Packing and car-
Nend stamp for bargatn list of record players.

12, BRIDGE STREET, WORCESTER.

COVENTRY RADIO
189, DUNSTABLE ROAD, LUTON, BEDS.

Phone : Luton 2677

The Quality Component Specialists offer you Kits of Parts

for the following :(—

Osram ** 912 ** Amplifier
Mullard 10-watt Amplifier ..
The Coventry

2-watt Amplifier

4-watt Amplifier o0
6-watt Quality Amplifier
The Coventry A.M. Tuner Unit o
Denco F.M, Tuner Unit

Complete Component Price Lists will be supplied with each Manual.

Have you had a copy of our 1954/5 60-page illustrated Component
postage !

Catalogue, price 1/~ plus 3d.

TESTOSCOPE

MAINS -
TESTER

(3
range 1/30 and

Write for interesting leaflet 29F.

Manual
. 3/6
oo e 2/6 voltage testing. 3
standard ~ Mod,
yange 100/850 volts A.C.or
1 D.C. Dual Mogel :
- 100/850 volts A.C. or D.C.
e Y-
/6

Licton

BOORKLET—'" Hinls on Electrical Testing,” post free 1j-,

Wwaana oo o dl

Caiaa
ey

P T —
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BURGOYNE:
8 VALVER, v

GUARANTEE
RADIOGRAM
CHASSIS RG.I.

DIRECT FROM THE MANUFACTURER

FULLY GUARANTEED

~ RADIO-
RADIOGRAM
CHASSIS

ASSEMBLED AND
READY FOR USE

Model H.4. ** AL F -F.ML Y
Chassis. 4 Wavebands including F.M., Valves
with Jatest miniature Cathode Rav Tuning

Indicator.

Model F.3. 3 Wavebands, 5 Valves, | watt output,
wide range tone control.

Model F.3.P.7. 3 Wavebands, 7 Valves, 6 watt output. E‘Ia ]5 4

*
k. 1501

Now available on
Credit Sale Terms

NO INTEREST
CHARGES

You can own this fine
chassis from the first of
9 equal monthly ww , 1
payrnents of . I

Carriage and packing 7/6. Cash price 22 gns.

(List price maintained despite recent Budget increase.)

with = Push Pull " stage. Separate Bass and Treble
controls,

GENERAL DETAILLS @

o For use on A.C. mains 200-250 volts.

Separate Ferrite Rod Aerials are used for medium and long
wavehands.

Full A.V.C. on long. medium and short wavebands. Ampli-
tude limitation on frequencv modulation band.

Latest miniature B.V.A. Valves.

Gram switching on wavechange switch.

Plug-in connections for Pick-up, Speaker and Gram motor.
BUILT TO HIGHEST TECHNICAIL STANDARDS.

Write also tor details of F.M. Tuner Units. TV Converters, Tape
Rerorders and Crystal Tuners.

A fine chassis for the connoisseur wanting only the best
at a price within his means. Undistorted push-pull out-
put giving 8 watts of quality reproduction and using
negative feedback.

® A few R.G.l. Features . . .
* Separate bass and treble controls for cut and lift
* Wave-bands 16-50 ; 190-550 ; 1,000-2,000 mecres.

* Precision flywheel Tuning % Speech coil impedance 3
or 15 ohms % Extension speaker sockats.

e. &« ¢. MAIL ORDER SUPPLY CO.

The Radio Centre, 33, Tottenham Court Road, Loendon, W.1
Telephone : MUSeum 6667,
PO annnnnn=

TS

COMPANY LIMITED
97 VILLIERS ROAD. LONDON, NAWV.2,
Telepione : WIL 6678,

= e . / COMMUNICATIONS RECEIVER R.1155. Another purchase
{ . 21 (/()} /[{/ ﬁ{/l{}"p Il'll trom lule'AiC? Mimstry _ena_b[é.x‘u_sv to once .a.g"atm offer this
III,- T/[()}Z} A ([ lt 0,’[ 4 superlative Communications Receiver at pricex to suit evef}/:

né)(‘k;:t A World Station Getter. this covers 5 wave ranges
;’ /()}‘ o 1N -

.5-7.5 me s, 7.5-3.0 me s, 1.500-600 ke s, 500-200 ke s, 200-75
ke s, and is easily and simply adapted for mains use. full deta
with circuits ol receiver being supplied. New 1n Maker's
Cases and aerial tested. £11,19.6.

Ditto but slightly used for demonstration purposes. £9.19.8.
ALCO MAINS FOWER PACK OUTIUT STAGE,—In black
meLal case enabling the receiver to be operated immediately
without any modification. can be supplied as follows :—Less
Speaker. £4,70.0 © with 6!in. P.M. Speaker, £5.5.0.

DEDUCT 10 - IF PURCHASING RECEIVER & POWER PACK

[

. . . . TOCGETHER.
Train to meet the ne.ed for [PISREER this Please add carriage costs of 10 § for Receiver and 3 6 for Power
expanding field. Pack.

COVMMUNICATIONS RECEIVER RA-LB.—Just released by
Every day the demand for the expert in electronics grows. v. [ isixa superd § wavehand American Receiver
Radio, tclevision, radur and the whole field of industrial
automation are rapidly expanding, and the trained

specialist assures for himself a well- pdld career in this

5.0 me 5. Takes in all
mrludmv T . Ililuminated Vernier s
rately calibrated. and slow-motion tuning is comp)e le 1rr-e

{from backlash. Incorporates AVC, CW, and Sensitivitv con-
quickly developing profession. Here is your opportunity | { {1om Paciash, Ineornorates A oo prnd Sensiuiyivy con: o
to enter for (nutputs. Case size 10in. x 7in. X 141n. tinished in black crackle.

Power requitements 6.3 v. and 250 v. Al receivers aerl‘nl tested .

q . . before d ‘patch £11.19.6 (carriage, etc.. 10 6).
3-year course in Tele.commumcatlon POCKI LM 8. not ex-Govt.—Read 0.15v. and 0-300
Engineering v. A.C.or D c BRAND NEW & UNUSED. ONLY 18 6. .
R.F, UNITS TYPE 26 & 27.—For use with the R1355 or any «
(including opportunity for nine months’ practical attach- receiver with a 6.3 v. supply. Thesec are the variable tunini
ment in E.M.l. Lahoratories and Workshops). Final units which use 2 valves EF51, and 1 of EC52. Type 26 S
liticut he C d Guilds Full Tech i | 65-60 mc s (5-6 metres) and Type 27 covers 85-65 me s
qualification is the City an sutlds Fu cchnologica metres). Complere with valves and BRAND NEW IN MAM‘RS
Certilicute. Next course cominences on 11th September, CARTONS. ONLY 29 6 each.

1956 HOUR METELRRS.—For checking running time of equipment
un }‘0 B.El?%v{wurs. ()p{erbabcesl{’xl':z)m normal 50 cveles mains.

BRAND ! ' IN MAKER® ARTONS. ONLY 39 6.
E.M.I INSTITUTES MODEL MAKER'S MOTOR.—Only 2in. long and 1}in. diam-
® o fe eter wirh tin. long spindle. Reversible poles. Will operate on

4.6, 120r 24 volts D.C. ONLY 10 6.

g Do i A
Dept. 32G, 10, Pembridge Square, London, W.2. Amounts grven for carriu’ refer to inlund onlu.
Telephone : BAYswater 5131/2. eyt
138. € = lnn Rowd, London,
U-E-i- GORPORATION W.C.1Phone : TERminu-7937)
The College associated with a world-wide electronics industry, including Open until 1 pan Saterdays, We are 2 mins, from High
** His Master's Voice,”' Marcomphone, Cclumbia. etc. IHotborn(Chaneery Lane Station), and 5 mios, by buas from

King'~ Cross.

i

1A -

|
|
|
. . |
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PRACTICAL WIRELESS

Practlcal ereless SPECIAL NOTE
| THESE blueprints are drawn full
BLUEPRINT SERVICE | [ e s
| dchrlpmous of t.hese sets are now out
of print, but an asterisk denotes
PRACT[CAL WIRELESS 1 No. of I that constructional details are avail-
2 ) | Blueprint able, free with the blueprint.
‘0. 0 . The index letters which precede the
Blueprint | SHORT-WAVE SETS Blueprint Number indicate the period-
’ ical in which the description appears.
CRYSTAL SETS Battery Operated | | Thus P.W. refers to PRACTICAL
| QOne-valve : 2s. cach. | WIRELESS. A.W. to Amateur Wireless,
1/6d. cach Simple S.W. One-valver PWRS* | W.M. to Wireless Mugu-zine.

37 . X AT . Send (preferably) a postal order to
1937 Crystal Recewer ... PWTI Two-valve : 2s. each. cover the cost of the Blueprint
The **Junior™ Crystal o1 | Midget Short-wave Two (stamps over 6d. unacceptable) to

Set = e PWO4E (D, Pen) . PW38A* | | PRACTICAL WIRELESS. Blueprint
2sncach (T . | Dept.. George Newnes. Ltd.. Tower
;. . ! ) . ! I'hree-valve : 2s. each. House. Southampton Street. Strand,
Dual - V\”’ave Crystal —— Experimenter’s Short- w.C.2.

Diode P39S { wave Three (8G, D,

Pow) ... PW30A* |
STRAIGHT SETS The Prefect 3 (D, 2 LF No. of
Battery Operated | (RC and Trans)) . PW63* Blueprint
eyt B oad The Band-spread S.W. | . ,

ne-valve : 2s. each ' Three (HF, Pen, D. | SHORT-WAVE SETS
The ** Pyramid” One- (Pen), Peny = PWaR* |

valver (HF Pen) A PW923* Battery Opers

3 perated

The Modern One- 3

valver ¢ . 'L PW96* | PORTABLES ! One-valve @ 2s. each.
Two-valve : 2s. e.lch I _'lf' 6d‘M' _s Al S.W. One-valver  fot y
s . & he " Mini-Four ™ - American AW420%
l'hEF)Slgnct Two (D & e ' dry’ (4-valve, superkel) . '

Two-valve : 2s. cach.

1} ;ﬂch L ( | MISCELLANEOUS | Ultra-short Battery Two
Modern Two-valver (two = st Pe v e

Bar receivary Pwog* | 2s. cach. ! (SG, det Pen)... . WM402
Three-valve : 2s. each S.w. Converter- Ad«lplL | Four-valve : 3s. cach.

; . . (1 vatve) . PWASA® e
Summit Three (HF Pen, | A.W.Short Wave World-

D, Pen) . Pw3rs (2 sheets), 7s. 6d. beater (HF Pen, D, RC
The “ Rapide ™ Straight The P.W. 3-speed Auto- p ) ’ /436*

3 (D, 2 LF (RC & ‘ | gram ... * Trans)... AW436

Trans)) S PW82* | The P.W. Electronic Organ o Standard Four-valver
F.J dems )S_PFIIC (2 sheets,) 7s. 6d. Short-waver (SG, D,

Three (HF, Pcen, D, it i

Tet) . ... Pwgr* 1 TELEVISION LF, P)... . WM383
:;sr; l,icllh-d  Three PWOTE The ** Argus ” (6in. C.R. Tuhe), 2,6* . Mains  Operated
e U iy The ** Super-Visor ** (3 Sheets), 7/6* Four-valve : 3s.

Four-valve : 2s. cach. The ** Simplex ** . 3% Standard Four-valve A.C.
Fury Four Super (SG. ) . Short-waver (SG, D,
5G. D, Pen) ... - PW34C All the follpwing blueprints, as well as RC, Trans) . WM39t*
Mains Operated the PRACTICAL WIRELESS numbers
Two-valve : 2s. cach zerlgjz[»a%,{z ;5; ’?E”&éﬁ”é'mﬁ'ilii’ﬁé(”/,"S”,iqiﬁ
lve : 2s. . :
Selectone A.C. _Radio- to, bl 02 onpenpuls, which sy MISCELLANEOUS
gram Two (D, Pow) ... PWI19* majority of the components [or {hese ]
Three-valve : 3s. 6d. each. :gfglfigrrss reRtlo enoey ook Ry EmhlfS”'Sls Rower Aam:
A.C. Band-Pass 3 PW99* plifier (10 Waus) (3/-) WM387+
TR B o AMATEUR WIRELESS AND | Listeners Swaw AC,
A.C. Fury Four (SG, SG, iti o . W 2*

S B WIRELESS MAGAZINE SPIEO HaH
A.C. Hall-Mark (HF . ] De Luxe Concert A.C.

Pen, D, Push Pull) .. PW45* STRAIGHT SETS Electrogram (2/-) .. WM403*

Battery Operated
SUPERHETS i
g EE———— One-valve : 2s. i 1
Battery Sets : 2s. each, B.B.C. Specndl One- I QUERY COUPON
F. J. Camm’s 2-valve valver . . ... AW38T7* I This coupon is available until Feb. 6th
’ 1956 and accompany all Queries.

S.upcrhcx PwW52* Mains Operatcd I sent ‘a: acr::ild witr:pth: notice on i
Mains Operated : 3s. 6d. cach. Two-valve : 2s. each. I our “ Open to Discussion '’ page.

* Coronet " A.C.4 ... PWwWI100* Consouleclrlc Two (D I PRACTICAL WIRELESS, Feb. 1956. |
AC/DC *“ Coroncet " Four PWIOQ1* Pen), AW403 —

Southampton Street, Strand, London. W.C.2. and
Sole Agents for Australia and New “ealand :
Subscription rate includin E posiage, for

agazine Post.

Pubhshed on the 7th of each month by GEORGE NFWNF‘S LIMXTED Tower House,
printed in Engiand hy W. SPEAIGHT & SONS. Exmoor Street London, W.10.

GORDON & GOTCH (A/sla). LTD. South Africa : CENTRAL NEWS AGENCY. LTD.
one year . Inland and Abroad 13s. 6d. (Canada 13s.) I{egistered at the General Post Oftice for the Canadian

wawny americanradiahistornecom
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PUIFCO
ALL-IN-ONE
RADIOMETER

% Circuit Test

+ L.T.& H.T. Tests
* mA Test

¥ Valve Test

Use the Pirco All-in-One RADIOMETER for the
practical testing of all types of radio and electrical
apparatus. You can carry out continuity and
resistance tests, check H.T., LT.. and G.B.
voltages, also Houschold Appliances, Car Lighting
Systems, Bell Circuits, etc. May be used on A.C.
or D.C. mains. ONLY

Ohrainable from your local dealer. - 32,6

Write for informative folder to ; COMPLETE

PIFCO LTD., WATLING ST., MANCHESTER 4
and 36-37, UPPER THAMES ST. LONDON, E.C4

REPANCO ™50

DUAL RANGE MINIATURE
CRYSTAL SET COIL, with cir-
cuit. Type DRXI, 2/6.
I DUAL RANGE COIL with rc-
| action. With 2 mains and
‘ballery circuits. Type DRR" 4/
MATCHED PAIR DUAL RANG!: R 2
T.R.F. COILS, ~with reaction; {(Rega. Design) |
| with battery and mains circuits. Type DRM3 §/-
pair. :
SIA\II)\RI) LF. TRANSFORMERS, Type S.E.
lin x lin. x 24in. Pre-aligned, 465 kc/s., 13/6 pair.
MINIATURE LF. TRANSFORMERS. Type M.S.E. |
13/16in. x 13/16in. x 13in. Pre-aligned, 465 Kc/s.
12/6 pair.
‘FE ‘RRITE ROD AERIAL. Type FRI. Long and
medium wave. Complete with fixing brackets, 12/6

V .
% Al coils wound on l!ow Joss formers.

* Individually tested and guaranteed.

| * Post 3d. on all orders.  Trade supplied.

Distributed by :

|IlAl)l() EXPERIMENTAL PRODUCTS LTD.

33. MUCH PARK STREET, COVENTRY
Telephone : Coventry 62572

Foned? Sola I \ways specify
ERSIN MULTICORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There's a MULTICORE SOLDER just made {or the job
you have in hand. Here are some of them.

SIZE 1 CARTON “*™sp | TAPE SOLDER

4 specifications for }ﬁﬂm AMEIlﬁTASTchIl"!
radio enthusiasts. Real tin/lead sol-

der contuining
5/-

cores of Ersin
Flux. Needsno
sq| soldering iron
HANDYMAN'S orextraflux.
CARTON 1 /
Sufficient for 2
200 average | pgR GARD

doints. Gd
A gib GIFT

5 resent for
‘-‘.‘ The ldeA‘\)rP ndyman—a Bi
rrician ape golder and lnsu-
o on a

tated
e prcecmd“o“ca

MANUFACTURERS ARE INVITED TO
WRITE FOR DETAILS OF BULK PACKS AT BUI K PRICES

MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636)

PERSONAL /-
'PORTABLE 3“

CONSTRUCTORS build these at

DOWN-TO-EARTH PRICES

RADIO

This little set was designed to give you
a real personal portable radio that you
can enjoy anywhere without disturbing
others. Use it on camping trips, in bed,
in your office, or just anywhere.

Send 2/- for layout, Wiring diagram and
Components Price List

lv SHORT-WAVE RADIO

Covers 10-100 metres. ,-
Worid-wide reception

Low drain valve.

* A o *

Picture diegram and instructions
for peginners

* Assembling time | hr.

This | valve S.W. receiver can be built from our list of components
for 30/-. including valve and | coil covering 20-40 metres. Provision
is made to increase to 2 or 3 valves if required. All components
can be purchased separately and are colour-coded so that the
beginner can build this set quite easily.

Send 2/- for specification, wiring diagram, layout and price [ist to ‘—

R.C.S. PRODUCTS (RADIO) LTD
11 OLIVER ROAD, LONDON, E.I7.  Mail order only.

wwweamericanradiohistaorv. com g
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