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PRACTICAL WIRELESS

BRAND NEW
CHANGERS

£9-8-6!

#
I)le (riode radio,
Uses unigue assembly system
and can be built by anvone
without any radio hnow-

ledge whatever in 45 minutes.
Handsome black-crackle steel case with
specially snade black and gold dial with
stations printed. Size of radio only 8iin. x
6in. x 3in. Covers all Medium and Long
waves—uses only one all-dry batterv. H.T,

consumption only 1to 1.5 mA. Uses personal I

phone. Ideal for Bedroom, Garden, Holiday,
etc. Many unsolicited testimonials,
Mr. Norton of Oxted writes : Yesterday
evening on the Medium waveband, I counted
32 separate stations : 1 am very pleased with
the set, which is well warth the money. BUILIDY
THE * SKY R()\IA NOW ! Total build
ing cost—everyihing down to last nut
and bolt—47/8 (Postage, etc.. 2-)—with
full <et of clear, easy-to-follow plans.
(Parts sold separately. Priced Parts Lists,
etc.. /6y

vvnlnm.lll\ Nen- 1

I ance

Y QUANTITY ONLY ! In maker's

| sealed cartons. List price £18.17.0. The
| famous " Collaro ' 4-speed aumchango
unit, Model 456. Incorporates Studio *
high-fidelity turn-over crystal pick-up, me
new manual and fully automatic control on
all four speeds. Constant speed change
cvcle on all records. Designed so that there
is a gentle lowering of the stack of the
records on to the step of the spindle to avoid
damage and wear to the centre holes of
records. Size only 12in. x 13}in., clearance
required above base-board only 5in.. clear-
helow only 2iin, RUSH YOUR
ORDER NOW ! ONLY £9.8.8. plus 46
Post and Packmg

J age building time 1 hour.

November, 1957

YOURSELF—IT'S SO EASY!

BUILD
THIS

POCKET
RADIO

FOR ONLY

3l

In response to many reguests
he DOUBLE TRIODE
beautifully designed

L00K! &

precision RADIO.  No radio
v needed '—EVERY SINGLE
PART TESTED BEFORE DESP ATCH ;

pledpictorial plans take you \lvn-
This set has a remarkable sensi-
tivity due to painstaking design. Covers all
mgdxum waves 200 to 550 Metr ize only
5%in. x 3in. x 2in. in Strong Txdnvparent
case with panel. cover and ivorine dial. A
really personal- phone pocket-radio. WITH
| DETACHABLE ROD ARRIAL, - Seir
contained all-dry battery operation. Aver-
Total Building

|
‘ knowledge
t

Cost—inciuding  Case, Double Triode
Valves, ete., in fact, everything down to
the last nut and holt—ONLY 376t with

plans. Postage. etc., 2--.
(Parts sold sepdratelv
ete.. 1/6.) 1 ne
'—u) ND TO-D \\

C.0.D. 16 extra.
Priced Parts Lis
|- certain to be heay \'

3

Build This TRANSlSTOR POCKET SET For Only 47/6'

WI'V E
AGA

response

many

de:.)gned
1

7001
Size onty
X in,

under 7

is a T
ONLY £8-12-6 ;-

medium
BRAND N EW N o | Pattery,
SURPLUS ¢ maker

desmn dE‘ndl tment, m

lEClLlE‘\(S

I{ \I)I ¥ which gives a
performanc
4im.
the

'

DONE

to a great
have
this SKY-
est-1"ocket

ISTOR

X 3iin.
weight

covering

waves, working entirely off a tiny

it

' pen-light ™~
which cOsts 6d.—fits inside the case—and lasts many
Use: pcgsondl phone and has pu=h button LUMI

FEW ONLY
AT 95/-1

sealed cartons, Latest
‘ Monarch ' 4-speed  record- inl-ludmg &
g]dae‘fft';, Loma‘x?;eove‘r\‘mh g:_ig down to the last nm and b R
Type HGP 3i—l. Capacity of etc.. 2~ C.0.D., 16 extra. (Part. \()ld \Ppal’ltelv Priced palt*: NEMW  in maker's  wealed
10 Records. plays 12in.. 1oin. | LISt etc.. 16 As the building cost is absolutely * rockbottom ° -artons !'—limited quantity of
and 7in. intermixed in any | (& might increase later) DE “'\\" WILL BE VERY HEAVY— | (1o tamous g-speed record
order. 8. 45. 330 and 16 r.pm. | RUSHYOUR ORDERTO-DAY ! player units,exceptionally easy
g"{ cAICu ”llav"(‘," 100 L""ﬁ?’d‘g}‘ 5 BUILD TRANSISTOR SET FOR to fix. with lightweight pick-up.
selector gives quickest and THIS ONLY incorporating ' Acos ' crystal
quietest change ever, With l, ()ll-l R \VE TOCK OF = turnover head and separate
{)‘llllln inhtlul(l'l‘llll(')ns' Qand "lﬁ‘xmf;| Sky-s l]’ochat sapphire stvli for Standard
ans. p o4 uan A 3iin. x 4fin. = i il
£8.12.8. plus 4 6. Post, Packmg | cov ] S an s orit)rely‘oﬁ tinv ** pen and s Plaving. ,-“th s
eto. WY PAY VOR]E ND | | Tight ™ Sattery which costs bd. and fits inside case, All parts || nstructions and fixing plans
NOW W OCKS L. tested hefore despateh. Can be plu: Unheatable e 95-, plus
modernise 7, includi C Tra 36 Post, Packing. etc. C.0O D.
vour radiogram | ABSOLUTY TINVERS, nuts bo]ts ete. (C.O'D 2= S 3
and increase its nld qpnaxatel riced ts list. et 6 A, SR Gt
T 5 O T P R CE D! DEESRIE T, eCCTaI ORDER NOW —BEFORI

IT’S TOO LATE !

NCORD

C 69, PRESTON STREET, BRIGHTON.

Orders receire prompt attention. Cheques accepted. Cash on delivery 1/6 exlra. Please print name and address in block letters.

Component suppliers to Schools. Universities, Government Research Estublishments
stocked. CALLERS WELCOME. Shop Hours

Qu.m. to6 p.anl pan.

www.americanradiohistorv.com
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Compitete: vange of components

Regret no (oods sent abroad.
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”f‘y. » « Completely up-to-date method of giving instruction in a
wide range of technical subjects speciaily designed and arranged for
self-study at home under the skilled guidance of our teachers.

”f”.. « Experimertal outfits and lesson manuals sent on enrol-
ment remain the student’s property, Tutor allotted to each student
for personal and individual tuition throughout the coursc.

Radio and television courses, with which specially prepared compon-
ents are supplied, teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the complete
design and servicing of modern radio and T/V receivers.

If you are studying for an examination, wanting a new hobby, com-
mencing a career in industry or running your awn part-time business,
these practical courses are ideal and may be yours for moderate cost.
Fill in the coupon to-day for a free Brochure. There is no.obligation
whatsoever

The only Home Study
College run by .=
a world-wide
Industrial
organisation &

B o Hayes,

E M I S

STITUTES

EM.L

x Factories
g X

3-valve 3-waveband
superhet circuit

SUBJECTS (@3’;
INGLUDE:—

RADIO - SHORT WAVE RADIO
TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY- ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - DRAUGHTSMANSHIP
ART, ETC,
COURSES FROM

E.M.LLINSTITUTES, DEPT.32X, &
LONDON, W.4

NAME . AGE
(If under Zl)) gb\?SCK
ADDRESS | PLEASE

I am interasted in the following subject(s) with/without equip-
ment

~Pare of His Maosters Voice! Marco

NOV. 57 (We shall not vorry you with persorial visits) o |caa
A

phone ete, efc.

www.americanradiohistorv.com
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R.S.C. BATTERY CHARGING EQUIPMENT Aterfig it i, s ces

) CHARGERS [ pATTERY CHARGER RITS (‘"l‘A}H‘l!i{')
égg Consisting  of Mains Trars- NRCH
549 former. F. Bridge, Meta] {8 V. or 12 W.
53 § Rectifier, well ventilated steel | 2“'“,515' .
6v.or12v. 4 amps. 509 case. Fuses, Fuse - holders, | Fitted Almeter
Above ready for use. Carr. 8/6. With A Grommets, panels and circait. crd eal %° tor
mains and output leads. Carr. 2/9 extra. ll)éu.,vforLouv\;rgé
SELENIUM RECTIFIERS  |§V.or12v. lamp 2 2R metal case. -
6/12v. 1a, 4/11 |L.T. Types HAV. [ 6v.or 12v Za},','ps 51/6- ;ﬂl:ﬁn::txa%ll\;:
612v. 2a, 8/9|612v.ia, HW..2/8 |6v.orl2v.4amps.. 53/9 | Ready for use
612 v. 3a, 119 |WT. Types HW. | With mains
e12 v, 4a 149 |150v. 0 mA, 39 BATTERY CHARGER KIT |and output
612 v. 6a 19/9 |20 7. S0mA, 59 Consisting of F.W. Bridge |leads,  Double
612 v. 10 a 259 250 v. 80 mA., 7/9 Rectifier, 6/12'v. 5 a. Mains | Fused.
v. . 2 250 v. 150 mA. 9/@ Trans.. 0-9-15 v. 6 a, output and Only 47/9
6/12 v. 15 a, 35/9 (250 v. 250 mA, 11/9 | Ammeter, 49/9. Post 3 -. Carr. 3.9.

Assembled 6 v,
or 12 v. 4 amps.
Fitted Ammeter and
variable charge rate
celector. Also sclec-
tor plug for 6 v. or
12 v. charging. Dou-
tle fused. Louvred
steelcase with
stoved blue hammer

f£nish. 75/-

Ready for use with
mains and cutput
leads. Carr. 39

R.S.C. MAINS TRANSFORMERS (;

Interleaved and lmpr(-znatml. Prim-
aries 200-230- c¢is, Sereencd.

-250 v. 50
TOP SHROUDED DROP THROUGH
250-0- 6.3v.2a, 18/9

5v.2
v.2a,.
L5V,
5v.3
.5v.3
4a,C.T
.. 239
s5v.3a. 29/9
RIG
5v.
17.8
Sv. 19/9
v.
- 269
31
23/9
28:9
23/9
C.T.0-4-5v. 38 27/9
300-0-300 v. 130 mA, 6. a,6
for Mullard 510 Amplifier ... 359
-0-350 v. 150 mA,6.3v.4a,5v. 33/9
350—0-350V 150mA 63 v.2 a, 63
2a.5v.3a ... 35/9
425-0-425 v. 200 mA, 63v. 4'a, C.T.
63v.4a, C.T.,5Vv.3a. Suitablé
Williamson Amphﬁer etc.. 49/9
450—0—450V.250mA 63v.6a, 63v 6a,
5v.3a .. 689/9

FILAMENT TRA\‘SP()R‘\I] RS

All with 200-250 v. 50 cfs. prxmarles 6.3 V.
1,5a,5/9: 6.3v. 2a 7/6; 0- Gv 2a 7/9.
12v 1 a, '7/11: 63 v. 3 a, 8/11 a,
17 2v.3a or24v. 158, 17/6.

H.T. l‘Ll\‘lll\ATOR AND) TRICKLE
CHARGER 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.

FULLY )
UARANTEED
ELIMINATOR TR A\SFOR“P RS

Primaries 200-250 v. 50 ¢ s

120v. 40 mA,505v, 1a 15/9
20 v. 15 mA, 40-4'v. 500 mA 99
CITARGER TR —\\NFOR \lhl{s
All with 200-230-250 50 c¢s Primaries ;
0-9-15 v. 1! a, 11/9: 0915v 3 a, 169
0-3-59-17 v. 3 a. 179: 0-9-15 v. 5 a, 18 9:
0 9-15v. 6 a, 23/9
SMOOTIFING CITOKES
250 mA, 5§ H 100 ohms .. 29
150 mA, 7-10 H 250 ohms 11'9
100 mA, 100 H 200 ohms 8/9
8UmA, 10H ohms 59
60 mA, 10 H 400 ohms ... 411
(IUTI’UT TRANSFORMERS
Midget Battery Pentode 66:1 for

384, ete, ... o .. 39
Small Pentode. 5.0000 to 3¢ 3'9
Small Pentode 7 8.0008 to 3Q 3/9
Standard Pentode 5.000Q to 30 ... 4'9
Standard Pentode, 7:8.000Q to 3¢ . 49
10,0000 to 3Q 4/8

Pu;t;lPull 10-12 watts 616 10 30 or

Push-Pull 10 12 watts to match 6V
to 3-5-8 or 1 .. 18'9
Push-Pull EL84 to3orisae .. 169
Push-Pull 15-18 watts, 615, K'T66 ... 22/
Push-Pull watts, sectionally
wound 616, KTd6, etc., to3or 150 47/9

SMALL MAINS TRANSFORMERS.
24-3-2%in. approx.Primary 200 v.50ce s.
250-0-250 v. T0 mA. 6.3 v. 2.5 a. Store soiled
but anused, guaranteed, 11/9,

SPECIAL OFFERS : Electrolytics,
32-32-32 mfd. 250 v. Dubiller small

can, 2/9 ea. 150 mfd. 450 v.. 3/g. Small
.0005 mfd. 2-gang, 49 ea. Westin"—
house Rectifiers 250 v. 250 79

CO-AXTAL CABLE, 75 ohm, ln.
8d.yd Twin-! Screened Feeder 11d. yd.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1., An all-dry
batt e ry elimjnator.
sze 5% x 4i x 2in.

Drox. Completely
replaces batteries sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-
c/s is avail-
Suitable for all
y portable
recefvers requiring

This
includes
consumption types.

Type BM2. Size 8 X3} x
2iin, Supplies 120 v.
80 v. and

completely
placing  hoth

batteries  and r.

2 v, accumulators,
When connected to
A.C. mains  supply
00-250 v, 50  ccs.
'ABLEFOR ALL
BAT Y RECER-
VERS normally using 2 v. accumulator.

Complete kit of parts with diagrams and
instructions, 49 9, or ready for use, 59'6.

Complete kit with diagrams, 39/9, or
ready to use, 46/9.
JUNCTTION TRANSISTORS. Red Spot

Audio Type only 7 6 each. R.F. Type, 17" 6

VOLUME CONTROLS with long (lin.
diam.) spindle, all values less switch,
2/9 ; with S.P. switch, 39 : with D.P.
switch, 4/6.

T.V. (ABH\I 5. Leading manufacturer’s
smplus ctive designs. v\alnun
veneered wnh doors_for 15, 16 or 17in.
Tube, £3.19.6. Carr. 7/6.

MINIATURE MOTORS. 24 28 v. D.C
A.C. made by Hoover Ltd., Canada. &xze
only 2§ x 1iin. Spindle 14in. long, lin.
diam. Brand New, 9/9.

Ready fol‘ use in
walnut venecered
cabinet.

8in. 2-3 ohms. 35°9.
Very limited number

EX-GOVT, \ll TAL BLOCK (PAPER)

CONDENSE
4 mifd. 500 v. 29 4 mfd. 1.000 v., 4'9;
8 mfd. 500 v., 4/9; 10 mfd. 500 v., 3 8.

EX-GOVT. SMOOTHING
mA, 5 H50 ohms .
150 mA, 10 H 100 ohms ...

‘RS ooo s

100 mA 5 H 100 ohms

EX-GOVT. E.ILT. SMOOTIFING CON-
DENSERS. .02 mfd. 5,000 v, Cans, 2/9;
.1 mfd. 2,500 v. Bakelite Tubulars. 3.3.

THE SKYFOUR T.R.F. RECEIVER.
A design of a 3-valve Long and Medium
wave . Mains receiver with
selenjum rectiﬁer. It consists 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 belng 6K7, SP61, 6V6G. Selectivity
and quality are well up to standard,
2nd simplicity of construction is a special
feature. Point-to-point wiring diagrams,
instructions and parts lists, 1/9. This re-
ceiver can be built for a maximum of
£4/19/6, including attractive Brown
or Cream Bakelite or Walnut veneered
wood cabinet 12 x 6§ x 5iin.

EX-GOVT. DOUBLE WOUND_ STEP
UP/STEP DOWN TRANSFORMERS.
10-0-100-200-220-240 v. to 5-0-75-115-135 v.
or REVERSE. 80-100 watts. Only 11/9.
plus 27 200-220-240 v
-0-110 122-
watts, 35/9, plus 7/6 carr. Both for 50 ¢.p.5.

EX. GOV, MAINS TRANSFORMIR.
Primeary 0-110-120-200-210-220-230-240-250 v.
50 ¢.p.s. Secs. 275-0-275 v. 100 mA, 6.3 v.,
7a, 5 v. 3a. Only 18/8.

EX-GOVT. CASES. Size 14-10-8}in. high.
Well ventilated., black crackle finished.
undrilled cover. IDEAL FOR BATTERY.
CHARGER OR INSTRUMENT CASE,
OR COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2.9 postage.
Size 8¢ x 134 x 64 ins. with undrilied
well ventilated cover, finished in stoved
grey enamel. Suitable for charger or
instrument case, 7/9, plus 2'9 post.

EX~(£ OV'F,

VALVES (NEW)

1T4 719 | EF39 5'9 ) EF80 79
185 7916V 7'9 | EBS1 8/9
384 8/9 | 634 8/9 | EF36 4'9
5Y3G  8/9 | 6X5GT 7/9 EL32 39
i / A < .
6K7G 59 | 1246 b ;Ig%‘gé g/g
6SJ7GT 6/9 | 15D2 4/9 ~ ooy
6SLGT 8/ |35z4GT 9/9 ' EL8 10/8
€SNTGT 8/9 | MH 4/9 | SP61 2'9
T6 519 | E 99 | 3524 89

ELECTROLYTICS (c‘LTrrent product_io;)
NOT EX-GOVT.

Tubular l'\pos Can Tynes

RUF 450 v. /9 l 16 mfd. 350 v. 1/11
& mtd. 500 v.” 2/8 | 16 mfd. 500 v.
GUF 350 v. /3 ‘ 16uF 450 v.
16uF 450 v. /g | 520F 350 v.
16uF 500 v. 9 32 mfd. 450 v.
S2ul” 350 v, /9 100 mi1d. 450
ABuF 25 v, /3 8-8uF 450 v. ...
SCREF 12 v, /3 2-16uF 450 V.
50 mid 25 v. /6 | 16-16uF 450 v,
S0ult 50 v, .. 19 32-32pF 350 v.
100 mfd. 12 v. 1/9 32-32UF 450 v.
Jo0 mid. 25 v. 2/3 100-100 mfad.350v.4 9
1500 mfd. 6 v. 1/6 €4-120 mfd.350v. ¥ 9
2,000 mid. 6 v. 3/9 ‘ 10-200 md.
6.000 mfd. 6 v. 3/9 5 v,

Many others in stock.
HUEANPHO Brand new. Low re-

sistance, 8/g pr. I{lgh Resistance, 15/9 pr.

www americanradiohistorv com
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

High-! 1~1dnl(ty Pu\h Pull Amplifier with

“ Built-in’ Tune Control, Pre-amp
stages. High sensitivity. Includes 5
valves (807 outputs). High Quality

sectionally wound output transformer,
specially designed for Ultra Linear
operasion, and reliable small condensers
of current manufacture. INDIVIDUAL
CONTROLS FOR BASS AND TREBLE
‘“ Lift ’ and ** Cut.”” Frequency response
4 3db., 30»30,000 c/cs. Six negalive feed-
back 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,

Comp ¢ with the very best designs.
\l)~\l!l) ur
LAYI
1" o r
TR -
as ST

[E1 b ourrt”
with plug pr ovides 300 v. 20 mA. and
1.5 a. For supply of a RADIO I°, LI- (3] l(
[N \ . Size approx. 12-9-7in. For A.C.
raains 200-230)-250 v. 50 c/es. Outputs for 3
and 15 ohm speakers. Kit is complete to
last nur. Chassis is fully punched. Full
instructions and point-to-point wiring
diagrams suppliedi Unappro(i(h.mle value
at £7/15,/- or factory built 45’- extra.
Carriage 10'-.
If required louvred metal cover with 2

carrying handles can be supplied for
157'8. Additional input socket with asso-
ciate Vol. control $o that two different
inputs such as Gram and ‘Mike' or
Tape and Radio can be mixed, can be
provided for 13/- extra. Guaranteed 12
months

TIERMS on assembled two input model :
DEPOSTTI 256 and nine monthly pay-

ments 23/4

HIGI-FI1 LY MICROPIIONES
and S \ in stock. Keen cash
pnces or Credlt Sale terms if supplied

with amplifler.

R.S.C. 30 WATT ULTRA LINEAR
HIGH-FIDELITY AMPLIFIER A10

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
ﬂgme': compare cqually with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency response + 3 db.
30-30,000 ¢ 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, EF86.
EF86, ECC83, 807, 807, GZ33. Separate
Bass and Treble Controls are provided,
Minimum input required for full outpul
is only 12 miilivolts so that ANY KIND
OF \ll( I::ll:l|(l\l‘ ()l(

etc. Forstandar
OUTPUT SOCK

RH.T. for a R. \I)I() ¥ $101

An extra input with associated vol.
control is provided so that two separate
inputs such as Gram and ‘ Mike ' can be
mixed. Amplifier operates on 200 250 v,
50 ¢fcs. A.C. Mains and has outputs !'or
3 and 15 ohm speakers. Complete kit of
parts with fully punched ONLY

wiring diagrams and in-

COLLARO RC54 3-8
CHANGERS  with U
Brand New. For 110 v.

50 c.p.%,
mains. Price with 110 v. to 200-250'v. Auto
Trans. only 7 Gns, Carr. 5'6.

C (IDII\LAR() R('457 4-SPELD AUTO-

GERRS with high fidelity Studio

p. Latest model. Brand new.
Cartoned, For 200-250 v. 50 c.p.s, AC.
mains. Our price £8/19/6, carr.

.G \I‘l RE 3-WATT GRRAM
AMPLI For use with above orany
other single or auto-change units, OQut-
put for 2-3 ohm speaker. For 200-250 v.

50 c.p.s. A C. mains Overall ~ize 64 x 41 x
2iin. Controls: Vol. and Tone wilh switch,
Gu Only 49'9.

BLE BE Exceptionally
attractive appearance Size inside 173 x
12 x 8% in. WIill take above amblifier
and any modern 3 or 4 speed auu»changm
or single player. 59/8. Carr. 3/8

SPECIAL OFFER, Cabinet, Amnhﬂcr.
Gun speaker, and RC/457. 14 Gns. Carr.
10 -

SUPERHETFEEDER U Lesign ofa
high quality Radio Tuner Unit (specially
suitable for use with any of our Ampli-
fiers). Delayed A.V.C. emptoved. The
W.Ch. Sw. incorporates Gram position.
Controls are Tuning, W.Ch. and Vol. Only
250 v. 15 mA, H.T., and L.T. of 6.3 v. 1 amp.
required from umphﬂel Size of unit ap-
prox. 9-6-7in. high. Simple ahgnment pro-
cedure. Point-to-point wiring diagrams.
instruction and priced parts list with
illustration, 2/8. Total bulldlng cost,
£4/15/-. For descriptive leafler send S.A.

LINEARR L45 MINIATURE s VVA’I'I'
QUALITY AMPLIFIER. Suitable for
use with Collaro, B.S.R. or any other
record-playlng unit, and most micro-
phones, Negative feed-back 12 dh.
Separate Bass and Treble Controls. For
A.C. mains Input of 200-250 v. 50 c/cs.
Output for 23 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 6-5-51in. high. Output for 2-3 ohm
speaker. Guaranteed for 12 months, Only

£519/6. llustrated leaflet 3d. _ ‘
AR ¢ I)l\’l‘()\l(‘ *10 WA

11G11 Al 1r PUSH-PUL L

ULTR.A LINE AMPLIFIER. For

200-230-250 v. 50 ¢/cs.  A.C. mains. Valve
line-up ECC83, ECCB3. EL84, K184, EZ81
miniature Mullard. The unit has seli-con-
tained Pre-amplitier/Tone Control stages
and separate Bass and Treble Controls
Independent * Mike' and Gram {nputl
sackets are provided. Size isonly 10-6-6ln.
Qutput Matchings for 3 and 15 ohm
speakers. Onily 12 GNS.: or Deposit
26,9 plus 10.- carr. and 9 monthly pay-
ments of 26 9. Leaflet 3d.

Terins @

: COW.0. or C.0.D.

Open 9 to 5.30 1 Sats. until 1 p.m.

RADIO SUPPLY CO.

RS.C. 4-5 WATT AS
HIGH-GAIN AMPLIFIER

A high
sitive

the home.,
smali ¢lub.
cte. Only 50
mittivolts in-
put is re-
quired for
full vutput
s0 that it is
suitable  for
use with the latest high-fidelity nick-up
heads, in addition to all other types of
pick-ups and practically all * mikes .
Separate Bass and Treble Controls are
provided, 'These give full long-playing
record cqualisation. Hum Jevel s
negligible being 71 db. down, 15 db,
of nezative fecdback is used. LT, of
300 v. 25 mA. ad L. T, of 6.3 v. 1.5 a.
is available for the supply of a Radio
Feeder Unit, or Taps Deck pre-ampli-
mains input of 200-230-
Qutput for 2-3 ohm
sbeaker,  Chassis s not alive.  Kit
complete in every detall and includes
illy punched chassis (with baseplate)
Biue hammer finish and point-
wiring diagrams and in-
Exceptional  value flll
or

fier. l'or A
250 v. 50 ¢

with

to-point
stractions,
only £4'15'-, or assembled ready
use 25,- extra, plus 3/ carr.: or Deposit
22 ¢ and 5 monthly payments of 226

for ass

cmbled unit.

(!l .'\ Ll (DY
For Tape Dec
Playba(‘k
Ready for
Use. ONLY

11 ons.

Positive compensated identification for
recording level by Magic Eye. Recording
facilities for 15, 7} or 3iin. per sec. Auto-
matic equalisation at the turn of a knob.
Linear frequencey response of ¢ 3 db..
50-11,000 ¢ ¢s.
isation., Minimum microphony and hum.
High output with completely effective
erasure and distortionless reproduction.
Sensitivity is 15 millivolts 50 that any
kind of crystal microphone is suitable.
Only 2 millivolts minimum output re-
quuecl from Recording head. Provision is
made for feeding a P.A. amplifier. Car-
riage 706, Illustrated leaflet 6d. Speciat

price can be quoted for Amplifier and a
1)0: K. When ordering please state make
of Deck to bhe used.

NO C.0.D, under £1,
Catalogue 6Gd.

¥ ll R.
w1t,h }hgn or Low lmpedance,
and FErase Heads, such as
Lane,

Collaro.

Truvox,
Brenell,
C. Mains 230- 2:70 V

Aspd en.

Frade List 5d.

32, T

Negative feed-back equal- |

"o~t 19 exira under £2

chassis and potnt-to-point
GNS.

structions. If required
cover as for A8 can be
supplied for 17'8. The Carr. 10/-
amplifier can be supplied, factory built

with 12 months’ guarantee for £12/198.
TERMS : DEPOSIT 359 and 9 monthly
payments of 28'11.

R.C.A. 20 WATT  RE-ENTRANT
N KRS, 15 ohms or 600 ohms match-
ing. For Outdoor work. Only 8 GNS,
[ AKLRS. All 2-3 ohms. 5m

Goodm 17 9. 6iin. Goodma
8in. Rola. 199. 10in. Goodmans.
10 x 6in. Klliptical Goodmans, 27/9.
Plessey, 29°11. 10in. W.B. * Stentorian
3 or 15 ohms type HF1012 10 watis, hi-
fidelity type. Recommended for use with
our A8 Amplhifier. £4/10/8. 12in. Plessey
5 ohms 10 watts (12.000 lines) 59/6.

PLESSEY DUAL CONCE? t 12in.
15 ol HIGIE FIDEL ny \I'l' \hl-l(
with built-in Lweeter (completely separate
elliptical speaker with choke. conden-
sers. etc.). providing extraordinarily
realistic reproduction when used with
our A8 or similar amplifier. Rated 10
watts. Price complete. only £5/17/

M.E. SPEAKLRS 23 ohms, 8in. Ii.A.
Field, 600 ohms. 11/9.

M. SE
for use with

SAKEKRS, 2-3 ohms.  Suitable
L45, A5 or A7 amplifiers.
Elac 7 x 4in. elliptical, 19/9. Celestion
with high flux density magnet,

Giin.
19'9. 12in. Plessey, 2911, _

R.S.C. 3-4 WATT AT
HIGH-GAIN AMPLIFIER
For 230-250 v. 50 e/cs.  Mains input.
Appearance and Specifieation,  with
exeeption of output wattage, as AS5.
Complete Kit with diagrams. £3/15/-.

Assentbled 22°¢ extra. Carr. 3/8.
iz YT T p—

T o¥ (e} | c‘.;(t:

AM/FM RADIOGRAM CHASSIS

HIGEH QUALITY 6-8 W T PPUsu-
PULL OoUTPUY

230 1. Mains. Long w

ve, Medium,

OMLand Gram. Compiete with 8 BLV.AL
\'ul\'(‘s. Guaranteed 12 months.  Only
22 GNN, ()1 D(‘Dﬂblt é}’ 12- and b

20 1\\(1-.\ uniter £5.
SCALEL with all enquiries,

(LEEDS) LTD.
HE CALLS, LEEDS, 2
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HARDWARE KITS

6
USUALLY 6/9. OUR PRICE ONLY

!

HOME RADIO OF MITCHAM cpis a5 o
I 6 B.A. brass nuts, bolts and washers.
|
I

187 LONDON ROAD, MITCHAM, SURREY

MIT. 3282 4/6, plus 9d. post.

NEW E.A.R.
“TRIPLE FOUR"
AMPLIFIER

: Four-stage, 6 watt,
ultra linear push-
' pull output. Inde-
| pendent bass, treble.
and equalisation
controls. PRICE
£11/11/-

NEW E.AR.
SWITCHED F.M.
___TUNER WITH AFC.

Automatic frequency con-
obviates all drift.

trol

Spot-on  Home, Third,
Light or Gram.  Ready
built, 15 gns. (Kit ready
soon.)

MAGNETIC RECORDING TAPES
A by-return service for all makes of recording tape.
Standard and Long play in all sizes. C.O.D. or
C.W.O. Lists on request.

THE HIWAYMAN
All-dry battery portable.
4 valves and high cffici-
ency Ferrite rod aeriaf.
Medium and Long Waves.
Full constructional details
and price list. PRICE 1/6,
Total building cost ap-
. prox. £7/10/-.

SPECIAL OFFERS

% Low-loss semi-airspaced, 75/80 ohms, coaxial
cable. ONLY 9d. yard (plus |/4 post).

% High-grade single-screened microphone or audio
cable. Black PVC covering. Brand new and
perfect. ONLY &d. yard (plus |/- post).

x T.C.C. condensers, printed circuits, special

valveholders, etc., for Commercial T.V. con-

verter for VIEWMASTER. Listed at £2/3/-. OUR

PRICE ONLY 27/6, complete with data and

price list.
NEWNES 7th Edition of | “* Hi-Fi Year Book.'
** Short Wave Manual.” PRICE 10/6

PRICE 6/6 (post paid). (6d. postage).

NEW E.A.R. “TRIC
CONSOLE"”
SPEAKER

12in. Unit
two Treble Units in

Bass and

modern

acoustic cabinet.
PRICE £15/15/-.

handsome

App'ointed stockists for TELE-
TRON and REPANCO coils, I.F.
Transformers,

Transistor Com-

ponents, etc. Leaflets on request.

TRANSISTORS
Red Spot
OC71
White Spot
Yellow/Red R.F.

8/~
10/6
17/6
21/~

I YALVE
ALL-DRY BATTERY SET

Complete kit of
parts including
valve, 33/6. H.T.
and L.T. battery, 8/3.
Headphones 14/-
pair. Full construc-
tional details and
price list, price 9d.
post paid. ’

WB HFI0I2

High fidelity at realistic
cost.  10in.  die-cast
unit, 12,000  gauss
,magnet. Response
30 c.p.s. to [4,000. 10
| watts. Universal speech

s e/ coil, 3, 7 and 15 ohms.

£4/19/9 (plus 2/- post).

JACKSON type " 00 " midget twin gang designed
for use in transistor sets. From stock, 9/6.

We are officially appointed agents for :—

EDDYSTONE COMMUNICATION RECEIVERS
PANDA TRANSMITTERS, ARMSTRONG CHASSIS
DULCI CHASSIS and AMPLIFIERS, etc.

Overseas enquiries for these items invited.
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1o dolight your eav...

HIi-FI EQUIPMENT

H 3 A three wavcband model (including V.H.F) 6
valves, for 3 ohm. speaker. The chassis is immensely
sensitive and stable, giving highest quality reproduction.
It includes wide range Tone Control. Complete with
pick-up. extension speaker and Gram Motor Sockets.

i £20°17 -0 inc. ox.

DUL.CI -MODE.IT .H4 .A_M/FM Gram Ch"‘ss_'s DPA 10 (10-14 watts) Ulira Linecar £12-12-0
Here is high sensitivity giving bell-clear reproduction  power Amplitier.

with the widest range of tone control. 4 wave-bands

(including VHF), 7 valves with mugic eye tuning ) A e .
indicator. Sockets to connect speaker (3 and I3 DP 4 4-\_«"‘111 high fid:lity amplifier, producsd  with
ohm). Pick-up, Aerial, Earth and F.M. Dipole. €\CTY refinement of technical skill for £7-10°0
Dial size 11} x 537, superb reproduction.

£24'6'6 inc. lu_.

distinctly @ . . . pricewise products

THE DULCI COMPANY LTD., 97-99 Villicrs Road, London, N.W.2. Telephone: WILLESDEN 6673/9

% Audiophiles all over the world arc

H l I_Es demanding Mullard audio valves

for their high quality sound equip-

ment. And who can blame them

when they know that the Mullard World Series of Audio

Valves is the finest in the world. Fill in the coupon below
for free data on Mullard World Series Audio Valves.

‘>{€' Audr'ophile—Enthusias‘t Sfor high quality sound reproduc~
tion who is satisfied with nothing but the best.

This popular book is available now from
most dealers, price 3'6d. It contains
designs and full constructional details of
the new Mullard EL34 High Quality 20
Watt Amplifier. a Mullard Band II F.M.
‘Tuner, pre-amplifiers for the Mullard
El.34 Amplifier and for the popular
Mullard 5 Valve 10 Watt Amplifier,
together with other useful technical
information.

COUPON
u ar To Mullard Ltd., Publicity Division

Please send me, free of charge, leaflets on the

WORLD SERIES Mullard _H’{orl_d Series of Ayd:'a Valves, and
AU DIO VALVES ;il%t;:,x’{s of “High Quuliry Sound Reproduc~
[Muilard]
N ADDRESS.

Muliard Ltd., Publicity Division,
Mullard House, Torrington Piace, | - - oot
teondon, W.C.1.

MVM 249
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W.D. CIRCUIT DETAILS
Diagramsand other information ex-
tracted from official manuals. All
1 6 per copy.

B.C.342 ARS8D

RA-1B AN/APA-1

R- 8

R—1155 s

R-1 R.T.18

R- 1132A’R 1481 CAY-46-AAM-
R-1 RADAR

R-1224A A.S.B.-3

R-1082 Indicator62a

Indicator A.S.B.3
Indicator 62

-455-A (or -B) Indicator 6K
B-454-A (or -B) R.F.unit 24
B-453-A (or -B) R.F.unit26
Transmitter R.F. unit25

T1154/B.D.J.N, R.F.unit27

Fifty-eight

walkie-talkie

Frequency meter Demohbed
B.C.221. alves

Wireless set No.

FLUORESCENTLIGHTS

These are complete fluorescent
lighting fittings. Built-in ballast
and  starters—stove enamelled
white and ready to work. Ideal for
the kitchen, over the work-bench
and in sxmxla.r locations. -
Single 40. . 3in. long, uses a 10t
watt tube. ’1 \\ in 20. Uses 2 20-watt
standard tubes. Price for both of
these is 39/6 complete with tubes.
Carriage and insurance up to 150
miles 6/6, up to 250 miles 8:6.

THE CLEVELAND
ORGANTONE

5 valve 3 waveband superhet cover-
ing Long, Medimm and Short waves.
Osram miniature valves—low loss
iron coils — permeamllty — tuncd
LF.S. — full A.V.C.—variable nega-
tive feed- bﬂck~<’1 am. position—4
watts output—particularly fine
tone. Chassis size 7in. x 7in. x 7in.
approx. Tested in difficuit arcas,
where exceptional results have been
obtained. Price £11/10/0 or £2.0'0
deposit. plus 7 payments of £1 10 0.
Carriage and ins. 10/~

VARIABLE RHEOSTAT

This is a
heavy duty
slider resis-

tor rated at
25 amps. but
casily cap-
able of twice
this load
Basis res
tance i
ohms but by
the removal
of one wire this becomes .8 ohms,
alternatively it can be rewired to
suit individual reguirements. Ad-
justment is by rotating a Bakelite
knob which couples to a heavy duty
slider, ideal for dimmer circuit.
Price 8/6. post and ins. 3,6.

ﬁﬁmmnmmmnmmmmmﬁmmmmmnmmmmmmmmmmmmmm&mmmmmwmwmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmamm&mwsmmaamm%
>
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F.M. TUNER

This is & high fidelity
unit which although
moderately priced h%
a performance cqual
to the highest priced.
Its stability is very
good and extremely
good results have been
received with the sim-
plest of aerials as far
away as Eastbourne.
The unit is made up
ready to work and has
its own power supply
for A.C. mains. De-
monstration at all our branches.
£1.12.0 down and 6 payments of
insurance 5,-.

THIS MONTH’S SNIP

6t. UNBREAKABLE MAINS LEAD, Thi
the type of lead which is fitted to electric razors
and similar appliances, makes fine lead for test-
meters and any other devices where the flex is
subject to continuous hending and kinking. Twin

gure eight construction. soft cream I.V.C.
coveled Normally costs per yard—we offer
three leads for 3 - post free ;

Price 12 zZus. or
£2, Post plus

special quotes tor
large quantities.

12in. T.v. CABINET—I5/-

We are oflering thesg at not
much more than e cnst
of the plvwood they contain.
I*f not wanted _for T.V.
many useful items can be made
—record storage cabinet, HLF.
loudspeaker case, bookcase,
grbc., eic. Price 15/-. Calriage

MULLARD AMPLIFIER “ 510"

YOURS FOR 30'- A Quality Amplificr de-
DOWN sirned by Mullard. Power
output exceeds 10 watts.
Freguency response al-
most  flat from_ 10 to
20,000 C.P.S For use
with the Acos “Hi G
and other good pick-ups.
o

ments  of  £1/10.0,
10/- carriage and insurance.

MULLARD PRE-AMPLIFIER

For extra gain and fidelity this unit gives ideal results.
It is arranged to plug into the amplmer and has two
switches to rrovide compensation tor radio. micro-
phone, L.P. and 78 records. Complete with valve,
made up ready to work, £4. Post and insurance 3/6,
or 10 - deposit and eight monthly payments of 10-.

DO-tT-YOURSELF

Hundreds of reople have
fitted our T.V. converter
enjoy BBC & ITA rogrammes—
vou can do the same. QOur outfit
contains : ITA Convertet—ITA
Aerial-—36ft. Co-an Douwn Lead-—
Interference Suppressor—Illuvtrated
detailed instructions, nothing else
to buy, all for £8 10 0. carriage and
insurance 46 or 10 - deposit and 9
monthly payments of £1,

already
and now

Record Players

Al fitted with 4-speed
auto-change of latest
type and hi-fi pick-ups.

Cabinets in latest fabrics.
Special month the " Fins-
bury” £17.17.0 cash or £3
deposit and 8 monthiv
payments of £2, (Car-
riage and insurance 7 6.)

November, 195
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OUR I9/6 COLUMN

THE SKYSEARCHER

This is a 2-valve plus-metal re-
ceiver set useful as an educational
set for beginners, also makes a fine
second set for the bedroom. work-
shop. etc. All parts. less cabinet.
cha and speaker, 19'8, Post &
ins. 2/6. Data free with parts or
available separately 1/6. 3-valve
battery ve n also available at
tite same D

ALL-MAINS AMPLIFIER

Powerful three-valve Mains am-
plifier ideal for dances, parties, etc.
Complete less chassis cabinet and
speaker (available if required)—
data 1'6 (free with parts). Price
19/6. plus 2/6 post and insurance.

CHIMELTE @

A
— It is a hall light, as
J well as a double

\\ chime and you can

make it in a couple

1 of evenings for the

| total cost of only

iy 19/6 including in-

l structions, post 2'-

b b‘\\\\ll/

—data available sep-
arately price 2/-.

Simplex Transistor Kit

ideal bed-
room radio. uses one
transistor and one
crystal diode. Com-
== iplete less case 196,
=X case 5- e;étra post

and ins.
A.C./D.C. Multimeter Kit
Measures A.C.'D, C

volts and ohms.
the esaentxal
including
nioving cml
me;er. selected
resistors.  wire
for shunts,
range selector,
switches,  cali-
brated scale and
full instructions,
price 19/6 plus
1,9 post and
insurance.

BAND I[lIl CONVERTER

Suitable London, Midlands. North,
Scotland. etc. All the parts includ-
ing 2 valves, coils, fine tuner,
contrast control, condensers and
resistors. (Metal case available as
an extrs), plus 2 6 post and insur-

ance. free with parts or

Da I‘Lc

at,
avallable eeparately 1/8.
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bPELEDOTCTLLLETLLLLLLESIH EMMWMMMmmwmmmmwa«m SCLELLDTLET
| TRANSFORMERS SNIP ¥

BARGAINS TO CLEAR

ALCIDL.C o Superhet Chassis, Tong.
Medium and Short wave, modern
H-valve circutt unused, but may be
s~lightly storage soiled. Only 29:6
teoll pack worth more). Non-
callers add 66 carriage and ins.
A.C. Superhet 5-Valve Chassis.
Medium and two short, unused, but
less valves and mains transiormer.
Uses standard Octal range. 27/6.
(Again, coil pack worth much more )
Non-callers 2dd 6

ALC, Superhel 7 v, 5-VWaveband
Chassis, H.F. stage. Unused. Less
valves and power pack. Slightly
sojled. Coii pack worth twice as
much. circuit diagram supplied.
£2/15/0, carriage and insurance 7°6.
A.C. 4-Valve superhet, comrlete
with valves, but less scale and
pointer, unused. Circuft diagram
supplied. 39 6 plus.

Note that the above faur chassis,
although unused, will need
checking. ‘On account of low
price no guarantee is €iven. Nor,
we regret, can technical assist
ance be given.

.1 mid, 2350 v. Small Tubular
Metal cased Condensers, Made by
Dubilier. 2/6 per dozen.
Germanium Diodes. B.T.H.. with
wire énds. 10d. each or 9'- dozen.
Midget LF, Colls, Dust coved, size
13 x lin.. 465 Kc s. 4/6 pair.

Standard Size ILF. Coil. Dust
cored, 465 Kc's. 4/6 pair.
Coil Pack for Superhet, 465 Ke's.

L.F. Medtum and 2 short waves. ©/6.
Cathode-Ray  Tube, VCRO7.
Instrument tvpe. New 76 cach,
carriage 3 6.

Bakelite 5 Amp. Electric Wall
Switch., " Hicraft.”' 8d. each. o1
8/- per dozen,

Series, parallel and off-electrie
wall switch made by Crabtree.
Price 1/3 each. or 13/6 per doz.

NOTE : Additional Technical
Data is not available on these
bargaln items.

Amplifier, ex-Government unit
1134 contains one donble triode and
one triode. 6/6. post and ins. 216,

Connecting Wire, P.V.C. covered
24 s.w.g. copper. 2/8 per 100ft., or
5 coils. different colours, for o~

seanning  Coils by very grood

maker. New and unused. 486
complete.
Choke, 200 mA, first c'ass. Made

tor Services. New 6/8. post 16,

10 v Superhet. 1§ metre. Ex-Govt..
but unused. Comglete with valves,
Easily converi.ed for Band {I1. 39:6
carriage and packing 7/6.

Mains  Transformer,  250-0-250,
60-80 mA, 6.3 v. standard maint
input. Half shrouded. 12/6, post and
insurance

R.F.25 ‘l'uninz Unit. New, unused

and complete with valves. 96,
post 276,
8:6

Cathode-Ray Tube, VCR517.
each, carriage 2/6.

Mains Lead.  Metal screened fo
stop interference, 9d. vard.
Thermocouple mounted on valve
tLase. Uselul for experiments and
schools. 6 6 each. )
Mideet Push-pull Tnbut Trans-
tormer and push-pull nutput trans-

former to match. 8/- the pair.
NOTE : Orders for sm'i]l ('om-

c

ponents over are p
otherwise please add su!r.(lent

TURRET TUNER
Brand new stock, not sui-
plus. with coils tor Bamd [ !

and L complete with |
valves IPCC84 and DPCFOu- I

1.7, Output 3338 JMe s

with circuit diagram 79 6.

Knobs 36 extra, post and

in~ 24

7] 9y A Gevalve truly
The chSPIAN portuhle batiers set |
with  very many .

R good  feature: (b

Portable Radlo follows : Ferrite

rod aerial~x.  low

consumption valves,

superhet clrcuit

with A V.C. ready-

buiit and aligned

chassis il required,

beautiful two tone

cahinet cnvered

with 1.C.I. rexine

and Tygan. (Guaran-
teed results on long
and medium_ waves
anywhere. All parts,
mcluding  speaker
and cabinet are
available separately
or if all ordered to-
the price is

, £7/150 complete,
or 35'- down and 7 payvments of &.1 0 0 post and Ins.

geLl\m

36, ready-bhullt chassis extra, Instruction
hooklet free with parts available separately,
price 1'6.

The latest most up-
to-date Record
Player made M the
hmous B.S.R. com-
nv. Using Hi-Fi
Crvﬁtal Pjck-Up ana
fitted with every
modern device.
Delinitely a record
changer which will
give yearsof trouble-
frec music. Not sur-
plus but,_the curvent
model. Price £8/10/0
or #£1/10'0 deposit
and £ manthly pay-
ments of £1, carriage
and insurance &

BE CAUGHT LIKE THIS

Yours for £1.10.0 Down

CAR STARTER CHARGER KIT

All paris Lo hulld 6- and 12-volt charger which can be
connected to a * flat M kattery and will enable the car
1o bestarted instantly. Kit comprising the foilowing :
Mams transformer
S-amp.  rectifier

Regulator Stud Switch
Resistance Wire |
Resistance Forme

and H0-0-350 at
80 miltiamp-<.
Ex-equipment
but guaran-
teed  perfect.
96 plus 26
poxt and park-
ing. 1+Note this
tiansformer i~ a half shrouded drop-
throaeh typer Similar voltage bu
2 ma. 27 6. Pust 36,

MAINS-MINI

Uses high-efficlency coils. covers
and medium wavebands and
into the neat_white or hrown
hakelite cabinet—limited quantity
only. All the parts, including
cahinet. valves, in fact, everything.
£4 10 0. plus 36 post. onst ruc-
tional dma free wWith the parts, or
available separately 16,

FRA-
SENSITIVE LAVE]

fLUO‘nES?:Er&f
SCREEN

‘“ SNIPER-
SCOPE ™

VIEWING WINDOW
M
= ©

* Cats eve ' used for secing in the
dark. Wil work bhurglar alarms,
counting viteuits, smoke detectors
and the hundred and one other
devires as will the simpler type of
photo cell. Price 5.- each. Postand

ins. -, Data will be suppllcd with
celis it required.
SAVE £2. 10s.
The Cleveland

Band 3 converter is
one f the best on
the market and
literally thousands
are in use all over
= Britaln,  Original
o PHice £7100. Sale
" price £4/19/6. car-
riage and ins. 5.-.

R.1155—
yours for
£2
down

e T e s o 18 Me s—10

Mains on off Switch
0-5 amp. Moving Coil McLer
Construction Data 5 ‘
ot if bought all together mh ¢ s D

Lacking. i

netal case —robust receiver

2
valve:
— east over £60 10 make -will give

veov Hittle used.
avments of
15 - exbra.

years «t servi
Price 10 ot

e & Do sl cise

ELECTRONIC PRECISION EQUIPMENT, LTD.

Fost orders to E.P.E., LYD., Dept. 5, 66, Grove Road, Eastbourn:,

2668. Londen Road. 42-46. Windmill TH1L, | 152-3, Ilc el Street, 29 Stroud Green iid.. | 249, Kilburn
Croydon. Ruislip. Middx. Finsbupey Park, N\, Road, Kilburn
Phone : CRO. 6558. Phone : RUISLIP 5780 Fhone : FLF(-t 2633, Phone : ARChway 1044 ¢ ’ ’
Half day. Wedncsday. Half day, Wednesday. Hall dav. Saturday. Half day, Thursdav. f MaAlda Vale 1921

‘ Standard E
tapred  mains 52
Input. Output ol
G at 3 omp. & 24
v, at 2 amp, g
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Presenting the new

HOMELAB range of SIGNAL GENERATORS

TYPE 2
100 kefs. to 100 Mc/s CW or 400~ modulation. Audio signal
for amplifier tests PRICE : £4.10.0d., p. & p. 5/- -

TYPE 12

100 ke/s. to 130 Mc/s. Sine and square wave modulation
at 1,000~. Sine or square wave signal for amplifier tests
PRICE £8.10.0d., p. & p. 5/-

TYFE 20
An AM/FM signal generator covering all modern radio and
TV requirements up to 240 Mc/s  PRICE £15.15.0d., p. & p. 5/-

Send stamp for full details of above, and also our Mullard
FM Tuner complete with power supply PRICE : £12.0.0d.

HOMELAB INSTRUMENTS LIMITED

é15-617, HIGH ROAD, LEYTON, LONDON, E.I0
Telephone : LEYtonstone 6851

Modernise Your Radiogram

with an MM chassis

The cffect of substituting a good quality Receiver/
Amplifier for your ordinary commercial unit will
astonish and delight you. Only in this way can the
full benefits of the improved modern recordings and
the superb quality of the VHF/FM transmissions
be obtained. Armsirong have been making replaccment
chassis for necarly 25 years and have concentrated
exclusively on the requirements of those who want the
best. This is your guarantec of first-class performance
and reliability.

MODEL PB 409 (illustrated) 28 Gns.
A high quality Radiogram Replacement Unit

* 9 valves * 6 watts VHF % Quick action Piano
Push-Pull output Key selectors %  Separate I )
% Negative Feedbock Bass and Treble controls i‘P_-:}T-o'-;:-or i ::-Tml--_-d
. v g . (=23 Is cou n write r escriptive hiterature an
* 4 wavebands inciuding * Magic Eye. I details of Home Trial facil'ties, Credit terms and '
Guarantee to Armstrong Wireless and Television Co.
MODEL AF 105 £37 Lid., Warlters Rd., Holloway, N.7. Tel: NOR 32I3. i
q T q CAPITALS PLEASE.
AM and FM Tuners and High Fidelity Amplifier IBLOCK APITALS PLEA 1
on one compact chassis ' N AME i i crs et I
# 10 walves K 10 watts % Indepaadent wids ranzz 'ADDRESS '
Push-Pull output + 20 d8 Bass and  Treble controls '
Negative FceAdbm:kA * 5 it ‘vnsual idudilcaltors I Demonstrations at our Ho'loway 'Showroom Weekdays I
wavebands  includins  VHF * Magic Eve. j ond Sa:urdays PWN
2 3 H
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PRACTICAL WIRELESS

onny BENTLEY orFrer

A WRITTEN GUARANTEE
TOP QUALITY BRANDS
PEAK PERFORMANCE WITH LONG LIFE

5%3

EXPRESS SERVICE !!!
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER

FOR ONLY éd. EXTRA PER ORDER WE WILL
INSURE YOUR YALVYES AGAINST DAMAGE IN

BY LETTER, PHONE OR WIRE, DESPATCHED TRANSIT. ALL UNINSURED PARCELS AT
THE SAME AFTERNOON. CUSTOMERS’ RISK.

0z4 6/-16AQ5  7/6{6L6G  9/- 12AH7 8/-'3} 7/6'CV63  10/6 ECC32 10/6 EZ80 B/6.PCF82 11/6/UBF80 975
1A3 3i-|6AT6  Bj6,6L7M 8/~ 12AH8 10/6|33A/158M | CV85 12/6/ECC33 8/6 EZ8I 10/~ PCL82 12/6 UBF8Y 10/5
1AS 6/-16B4G  6/-|6L18  13/-|12AT6 10/6 30/-.CV271 10/6|ECC35 8/6{GZ30 10/-IPCL83 12/6/UCCSS I0/3
1A7  15/-|6B7 10/6{6N7 8/-[12AT7 8/6(35/5]  12/6/CV428 30/-|ECC40 15/-|GZ32 12/6/PEN4ODD |UCH42 10/~
ID6  10/6/6B8G  4/-16Q7G  8/6;12AU7 7/6/35AS 11/-IDI 3/-|ECC8I 8/6/GZ34 14/ 25/-{UCHSI [1/6
IHS  11/-{6B8M  4/6/6Q7GT 9/-112AX7 9/-|35L6GT 9/6/D42  10/6|/ECC82 7/6|H30 5/-|PEN45 19/6/UCL82 13/6
L4 6/6/6BA6  T/6|6R7G  B/6/12BA6 9/-|35W4  B/6/D63 5/-[ECC83 9/-{H63 12/6|PEN46  6/6 UF4l /-
ILDS  5/-|6BE6  7/6|6SATGT 8/6|12BE6 10/-135Z3 10/6|D77 6/6|ECC84 10/~ HABC80 PL8I  15/-{UF80  10/6
ILNS  5/-|6BJ6 8/-|65G7GT 7/6/12El  30/-|35Z4GT 8/-|DAC32 11/-|ECC85 9/6 13/6\PL82  9/-'UF85  10/6
IN5  1}/-|6BR7 -11/6|65H7  6/-|12H6M 3/-135ZSGT 9/-|DAFSI 8/-{ECCOI 5/6{HK90 10/-|PL83  11/6|UF8% 10/6
IRS 8/6/6BW6  8/665)7 8/-|12ISGT 4/6|4IMTL  7/6|DAF96 9/6 ECF80 12/6/HL23  10/6|PM2B 12/6{UL4] 1o/-
185 8/-16BW7  9/-|6SK7GT 6/-(12)7GT 10/6[/50C5 12/6/DCC90 7/-[ECF82 12/6(HL4)  12/6(PMI2  4/-|UL46 |15/
1T4 7/-{6BX6  B/6|6SL7GT 8/-{12K7GT S0L6GT 8/6{DF33 11/-|ECH35 9/6(HLI33DD |PMI2M 6/6/ULB4 11/6
1US 7/-{6C4 7/-|65N7GT 7/6 8/6|6I1BT  12/6|DF91  7/-|ECH42 10/- 12/6/PY80  9/-|UY4l  8/6
2A3  12/6]6C5 6/6|6557 7/6|12K8GT 14/-|6ISPT 15/-|DF96  9/6|/ECHS8! 8/-|HVR2 20/-|PY8I 9/-lUY8S  10/6
2A7  10/6(6C6 6/6{6U4GT 14/-|12Q7GT 8/6(72 4/6|DH63  B/6/ECLBO  9/-|HVR2A 6/-|PY82  7/6|VIS07  §/-
2C26  4)-|6C8 8/-|6UsG  7/6[12SA7  8/6(77 8/-'DH76  8/6|EF36 6/-{KL35  8/6{PYB3  9/6{VLS492A £3
2DI3C  7/616C9  12/6|6U7 8/6/125C7  7/6|78 8/6|DH77  8/6|EF37A  9/-|KT2 5/-[QP2]  7/-{VMP4G I§/-
2X2 4/6/6C10  12/6|6V6G  T7/-{12SG7  7/6|80 8/6|DK32 15/-(EF39 6/-1KT33C 10/-{QP25 18/-|VP2(7) 12/6
3A4 7/-|6CH6  T/6|6V6GT 7/-[12SH7  5/6|83 8/6|DK9I  B/6|EF40  12/6/KT44  7/-|QSI50/15  |VP4(7) 15/-
3AS 7/-16D6 6/6(6X4 7/-1128)7  8/-|85A2  15/-|DK92 10/ |EF4I 9/6|KT63  6/6 6{VPI3C 7/~
3B7 8/6/6ES 12/6|6XS5GT 6/6/12SK7  6/-|150B2 15/-1DK96  9/6|EF42  12/6/KTW6I 6/6/QV04,7 VP23 6/6
3D6 5/- 6FI 15/-|6Z4/84 12/6|125Q7  8/6:807 6/6|DL2  15/-|EFS0(A) 7/-|KTWé2 8/ 15/ | VP41 7,5
3Q4 9/-16F6G_ 6/6(6Z5 12/6[12SR7  8/6|866A  12/6|DL33  9/6|EFS0(E) 5/-|KTW63 8/-|Ri2 14/- VR105/30
3Q5GT 9/6)6F6GT  8/-|6/30L2 12/6]12USG  7/6]956 3/-|DL92  8)-|EF54 -IKTZ4l 6/-|SD6 12/7 L
354 8/-|6F8 10/6|7A7 12/6{12Y4  10/6/1203 7/-|DL94  9/-|EF73  10/6|KTZ63 10/6|SP4(7) 15/—|VRI50/30
3v4 9/-[6F12 9/-{7B7 8/-|14R7  10/614033L. 12/6iDL96  9/6|EFBD 8/6|L63 6/-|SP4l 3/6 (28
5U4 8/-|6FI3  13/-|7CS 8/-|1457  14/-|5763  12/6 . DLSI0 10/6|EF8S 7/6|MH4 7/-1SP42  12/6|{VT6IA 5/-
5V4 12/6 6F16 9/6|7C6 8/-{19AQ5 11/-]|7193 S5/-IDM70  B/6|EF86  12/6|MHL4  7/6SPsi 3/6(VT500  5/-
5X4  10/-|6FI7  12/6|7H7 8/—|I9HI  10/-|7475 T/6|EASO  2/-1EF89  10/-|MHLDS6 12/6|TP22  15/-|W76  B]6
5Y3 7/616F32  10/6|7Q7 9/-[20D1  16/-9002 5/6|EA76  9/6|EF9I 9/-|ML4  12/6,UI6  12/-|X6l 12/6
5Y4  10/-|6F33 7/6(7V7 8/6/20L1  13/6{9003 5/6 [EABC80 7/6|EF92 6/6 ML6 6/6|U22 8/ | X65 12/6
5Z3  12/6{6G6 6/6|7Y4 8/-|25L6GT 9/-{9006 6/-1EACYI  7/6|EL32 5/6/MUI4  8/6{U25 13/61X66 126
5Z4G 10/-l6H6M  3/6(8D2 3/-125Z4G 9/~ | AC6PEN 6/6 EAF42 10/6|EL4!  10/6/N78  12/6|U3] 9/-1X79 1276
6A8 10/-6J5G 5/-|8D3 9/-{25Z5 10/6 AC/HL/ EB34 2/-|EL42 11/~ OAI0 12/6 US0 7/6|XD(1.5) 4/-
6AB7  8/- 6|SGTG 5/6/9D2 3/6,2526G  9/6! DDD I5/-{EB4! 8/6/EL8I  15/-:OA70  5/-|US52 8/-|XFWIO €/6
6AB8  9/-|6]SGTM 6/-|10C!  15/-128D7 7/-|AC/P4  8/-EB9I 6/6EL84  10/6/OATI 5/-1U76 8/-[XFYI2 ¢&/6
6AC7  6/6/6J6 5/6/10C2  13)-(30 7/6|AP4 7/6/EBC33  7/6[EL9I 5/-loc72  20/-'U78 T/~ XH(1.5) 4/-
6AGS  6/6(67G _ 6/-|IOF1  15/_130Ct 12/6|ATP4  3/6/ EBC4l 10/-|EM34 10/-|57 3761251 15/-1XSG(1.5) 4/
6AG7 12/6|6/7GT 10/6|10F9  11/6]30FS  12/6{AZ31 12/6/EBF80  9/6|EM8B0  10/6 tU404  10/61Y63 7/6
6AJ8 8/-|6K7G  5/-|I0FI8 12/6/30FLI 12/6|B329  10/6|EBF89  9/6|EYSI  10/6|PABCEO UABCS0 763 10/5
6AKS  5/-|6K7GT 6/-|10LD3 8/6130L1  12/6{BL63  7/6]ECS2  5/6|EYB6  10/6 15/- 0/6/766 20/~
6AK8  7/6,6KBG_ B/-|IOPI3 17/6130P4  15/-ICK505 6/6lECS4  6/-|EZ35  6/6|PCC84 8- UaF4) 10/6!Z77 9,-
6ALS  6/6:6K8GT I1/-[11E3  15/- 30P12 13/6'CK506 6/6 ECT0 12/6/EZ40  8/-'PCCBS 12/6 UB4l 12/7|Z719 126
6AM6  9/- 6LD3  10/-{12A6  6/6 30P16 10,6 CK523 6/6 ECC3I 15/-{EZ4] 10/6PCF80 8/6,UBC4l 8/6!Z729 12/6

TERMS OF BUSINESS :(—CASH WITH ORDER OR
C.C.D.ONLY. ORDERS YALUE £3ORMORE SENT
POST/PACKING FREE. ORDERS BELOW £3 PLEASE
ADD 6d. PER VALVE. €.O.D. ORDERS :(—MINIMUM
FEE, INCLUDING POST AND PACKING, 3/-. WE
ARE OPEN FOR PERSONAL SHOPPERS. MON.-
FRI. 830-530. SATS. 8.30-1 p.m,

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS' GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR RE-
JECTS. ALL ORDERS RECEIVED BY FIRST POST
DESPATCHED SAME DAY. S.A.E. FOR FREE
COMPLETE LIST, WITH FULL TERMS OF BUSI-
NESS.

Every valve we despatch is first carefully tested in our laboratories, for maximum functioning

characteristics, right in a radio or T.V. set—under actual operating conditions !
why we guarantee every Bentley valve in accordance with the Standard Guarantee.

That’s
Full

replacement within ninety days of purchase, excepting only burnouts and breakages.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS
38 CHALCOT ROAD, LONDON, N.W.|

PRImrose 9090

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED.

3d. STAMP, PLEASE.
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PRICE . ..
PLASTIC TAPE.

( OR £3 EXTRA

The “ﬁdellty” TAPE AMPLIFIER
Model HF/TR2 WITH POWER
SUPPLY UNIT
price £16.0.0.

(Carr. and ins.
6/-)

g

1.P. TERMS
Deposit £8 and 8
months of £1.

CREDIT TERMS -

Deposit £4 and ¢ . i

monthly pavments of £1,8.4, When ordering,
of deck in use, Send S.A

HOME CO. "RUCTORS
1we can supply a COMPLETE KIT OF PAF
AMPLIFIER for £12 (plus 5/- carr. and ins,).

ll'r:u-llual Diagrams, cte.. are available for 2/8.
WE MA
MENT (i.e., buyers of Deck and Amplifier Logethel‘ ete.
YOUR ENQUIRY TO US. .. IL.P. and CREDIT SAL

| AVAILABLE.

PRACTICAL

D e S Sy —x—.—_——.—.-——.———:——.-_——__r-l

Including CRYS-
TAL MIKE and 1,200ft. reet of

£49.10.

(Plus £] 10'- carriage and insurance, of which
I £1 is refunded on return of Packing case.)

E. for full details.

KE SPECIAL PRICES TO PURCHASERS OF TAPE EQL’II:-'

WIRELESS Neverbar, 57

“ fidelity ” TAPE RECORDER |
IT HAS EVERYTHING—EXCEPT A HIGH PRICE]|

TESTED AND APPROVED AT THE TRUVOX LABORATORIES

't INC ()lll'()l( \l'lu\ The NEW TRUVOX Mk. IV TAPE DECK together I
v.ith the " hd(‘ht,y ' MODEL HF/TR2 TAPE AMPLIFIER (both iilustrated on
this page), arnd a Rola 10in. X 6in. P.M. SPEAKER.

® BEFORE CI0O0OSING YOUR TAPE RECORDER YOU
SHOULD HEAR THIS MODEL—TRULY " Hi-F1 " RECORDINGS
ARE OBTAINABLE and it is comparable to much higher
priced Recorders.
Alteynatively send S41~. for ILLUSTRATED LEAFLET.

0.

WITH

REV. COUNTER.

CReE l)lTSAl E Repmlt, £12/8/-and 9 m'thly pavments of £4/10/8.

Deposit £24,15/- and 12 monthly payments l

| The NEW TRUVOX | Mle TAPE DEGK

ONE OF THE BEST DECKS
ON THE MARKET,

PRICE (Plus  10/-
£27 6 0 carr, and

eV eV ins)
CREDIT TERMS : Deposit

- £6/17/-and 3 monthly payments
of £210/-.

11.P. TERMS: Deposit £13/13/-
znd 12 monthly payments of
£1/5/4,

WE ALSO HAVE A FEW DECK3
WITH REV. COUNTERS. Price £30/8/-

Send S.A.E. for details.

Can bhe supplied
to correctly
overate with
Collaro and Truvox
Decks

S i e

pease advise miake
| i A TAPE PRE-AMPLIFIER
“yesembiy Manual | .. and ERASE UNIT

STERN'S  MODEL
c.). HF/TRL—A  com-
L l ERMS ¢ pletely assembled

B .
l own Powe pply. Can be supplied correctly matched for
use with Truvox or Collaro Decks and incorporates Record-

- Pre-amptifier with

MODERNIZE YOUR OLD RADIOGRAM

The NEW ARMSTRONG
PB. 409 A.M./F.M. Radiogram
Chassis

“* A chagsis for those who want
the highest quality.” @ 9-
valve lne up empxoym*;’ the
latest MULLARD preferred- B
type valves. @ 1;1 tt);,lde\? lgloi'n- 5

plete coverage o he 3
}~ Transmissions plus the \ rﬂsr""
bhort Medium and Long Wave-

bands. @ Has Push-Pull Out-

put with Negative Feedback for ¢

watts peak Output. @ Quick Action ™ Fizno

ing Level Indicator and Monitoring facilities. Please
" gend 8.A.E. withany cnquuy . (Plus 3'- carr,
PRICE £11. 10,0, ™ 31 e
SPECIAL PRICE REDUCTION WHEN PURCHASED WITH
TAPE DECK.

WE HAVE THE FULL RANGE OF puLcl

CHASSIS IN STOCK

FHE MODIEL L4, is illus-
trated but all Chassis and
Tuners are simuar
SLALE. for leaflets. H. . ang
CREDIT SALE TERMS are
available. Send S.A.E. tor
details.

RADIODGR.ANM ¢

Key '’ Selectors and separate Bass and Treble These two Cha
Conmolq @ llas " Magic Eve '’ Tuning Indica- ~ really well designed and
@ Dimensions 13in. x 9tin. x 8in. kigh. Dial size 1liin. ¥ 5{n ,~cm;0tdm.o iﬂoit e)acel]em,
PRicE TERMS - quality on Lotk Radio and
¢ £29 8 0' Credit £7.:400anddq x;ont,htlvlraymont:tnfffi‘.llg.g. Gram,
(Plus 6/- carr. & ins.) H.P. £14.1 and 12 monthly payments o 7.3, - 3 cav ud AN FM A==
1R SEND §.AE FOR ILLUSTRATED LEAFLET. MODEL L3, A3 Waveband AM/FM CHASSIS 52(2)4|12

STERN'S “‘F.M.” TUNING UNIT

A 5-valve Tuner incorporating the latest
Mullard
and a " Magic Eye

*“v%

Permeability Tuning  Heart
Tumni ]ndlcat,or \

(Plus 716 carriage and msurance)
TERMS : (a) Hire Purchase :
£7.5.0 and 9 monthly payments of 18/4,
(b) Credit : Deposit £3.12.6 and 8 monthly
payments of £1.6.7.

RECORD PLAYERS
THE VERY LATEST MODELS OFFERED AT

GREATLY REDUCED PRICES

Send S.A.E. for ILLUSTRATED LEAFLET

“CASH ONLY” £8.7.6.

(Plus 5/- carr. & ins.)
THE NEW 4-SPELD B.S.It. MONARCII

@ A Y MIXER'' Autochanger combplete

with High Fidelity Crystal ** Turn-
over '’ head.
© Incorporates the Manual! Control

rosition.

\l()l)l L H 4. A 4 Wa\cb"tnd AM/FM CHASSIS

f |3 NER
contained Po;ver Suppl

CILASSIS with self-

J £17.10.3.

MODEL 114/ 4 Waveband AM/FM £20.17
"UNER with self-contained POWER SUPPIL,Y . .0,
MODEL H.11, A combined 4 Waveband AM/FM Tuner incor-
porating a * Hi-Fi ” Control Unit—Audio Pre-amplifier,
which has switching and connections for Tape chlay.
Gram equalising, Bass and Treble Convrols £29.3.10.

ete.
cONEFiE Y AUDTO A MPLIF IEIRS
MODEL G.A 4, Asell-contained 4 watt Ampm"er £9.9. 0,
with adjustable Tone Control Box
MODEL D.I°.A10. A 10 watt AmpItir with
separate Tone Pre-amplifier Unit incorporating
Bass and Treble Connols and Gram £19.1
equallsing .. . .19.0.

STERN RADIO

LIMITED
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COMPLETE KITS of PARTS for the *“ Hi-Fi’” ENTHUSIAST

“5.10 %

STERN 8§ REMOTE CONTROL

partic-
ular  for
use with
the MUL-
LARID 5-
10 Dain
Amplifier
Ideally suited for ximp.c domestic instal-
lation as amr alternative to the more elabol-
at  Pre-amptitier (shown and described
opposite). Tone Control facilities are
xoallv excellent and in conjunctron with
the  5-10 " Main Amplifier reproduction is
of very high quality. Petiectly suitable for
uw with all the popular Record Players
(B.8.R., Coilarn, Garrard) and the modern
Radio Tune Units. Front Panel contains :
(a) Colourerl Indicator. th) Separate BAS
and TREBLE CONTROLS. (&) 3 position
Sclector Switch, (d) Velume control. Inputs
on back for Radio and Gram. and Gram
equallsmg 5 incorporated.

FULL DATA is contajned in the 5-10 MAIN
AMPL[I‘IETC MANUAL ut 1/6.

Tnit.
I PRICE OF COMPLETE K1T OF
PARTS

BRITAIN’S FINEST ¢ Hi-Fi”
AMPLIFIER

THE GENUINE WILLIAMSON

ANDARDFOR ALL

STILL
AMPLIFL

AMany versions of the Wiiliwmson have heen
offered to nhe public at various low prices,
but the " only Williamson '’ is the Ampli-
ticr built to the designer’'s specification
and cmploying owy the very high grade
Components, i.c.. PARTRIDGE TRAIVS
FURMER!S, CHU}\hs ctu., that he specifies,
It is only in doing this that the excep-
iionally high standard that I)as made this
Amplifier so famous, ularly  in

AmerJLa is obtained . V\F HAVE, DONFE
THIS ! d we cffer these KITS OF
PARTS Inejuding Partridge and other high,
grade Components as follows :

(a) To build the MAIN AMPLIFIER ONLY
(Illustrated above), .10.0

(b To bwlid the TWIN POWER SUPPLY
UNIT ONLY dnsufficient £13 10 o

space Lo {llustrate this),
(¢y COMPLETE KIT
build bota above, £27 o o
We ll aiso supply both COMPLETELY
A MB 'l) and will be pleased £o quote.
Credit andg H.P, Terms arc available. The
complete SPI‘(‘IF‘I(‘I\TIUN and general
ASSEE\IBLY INSTRUCTIONS arc available
for 3 8.

OQur  *fidelity ' PREAMPLIFIER illus-
trated and « ribed above (or giterna-
tively the R.C.A. Pre-unplifier at £16.5.0)
1srecommended forusewith the Williamson.

PYYYS

to

CALLERS ONLY

We have in stock various designs for
HOME CONSTRUCTORS including F.M.
Tuners, AM. F.M. Tuners, Midget Bat-
tery Poﬁable M‘Lin:. Umt,a etc ctr

(Dept. P.W.)

109 & 115 FLEET ST, .
LONDON, E.C.4.

Telephone: FLEet 5812/3/4.

The MULLARD
AMPLIFIER

MAIN | STERN’S “ fidelity ” PRE-AMPLI-

FIER TONE CONTROL UNIT

“ A design for the Music Lover”

J 'n\ unit can be used with any Main Amp!i-
Bricfly it has inputs for all types of
NICJ\()I HONES, HIGH and LOW GAIN

i T
R Probably
the most popular

e

ST e : 8
and suceessful Amplifier vet designed and In(?ol,\p(“}(if‘snd f;f{A{)%L%}\PN%VQ(i'RF%ém{‘
certainly needs no recommendation {from . SEPCU T ‘

a Ao .| CONTROL. (Y STEEPCUT FILTER.
us. Qur kit is complete to MULLARDS | ()" “continuously  variable  BASS and

specification including the latest ULTRA
LINEAR OUTPUT TRANSFORMER  and
the recommended Mullard Valve linc-up.
All specitied Componentsare supplied '1n1|
Power Supply is available to diive a Radio

£9.10.0

or alternativelv we  supply— FULLY
ASSEMBILED and TESTFD for £11 1 0

TREBLE CONTROLS, a variable OUTPUT
CONTROIL. which cnables its use with any
tvpe of Amplifier, and Jack Sockets on
ront Panel for TAPE RECORD and TAP
PLAYBACK.

Used with the " 5-10"" the reproduction is
comparable to that normally a iated only
with the very cxpensi sommercially made
High Inidetity Amplifiers, PRICE £6 6 0
O COMPLETE KIT OF PARTS

Tuner

S (Plus 5- carr. & Ins)

(Plus 8- carr. &ins.)

The SEMBLY  MANUAL  contaimmns | WE ALSO OFFER IT ASSEMBLED READY
FULL SPECIFICATION 3 available for 16, | FOR USE. £8 (plus 5 carr. & ins.).

It also inctudes full data on the REMOTE | The A EMBLY MANUAL contains full

CONTROL, UNIT. specification. and is available for 1/6.

SPECIAL PRICE REDUCTIONS . . . WE WILL SUPPLY

(a) The COMPLE 3 to bulid both the MULLARD 5-10

and the REMOT for. £1 1 .11.0
(b "Fhe €
and the “ F 0L
ALTERNATI MEBLLD
as foltows—

(a) The \ll LL \l(l) 5-10 and the RISMO CONTROL UNFT for........
CREDIT S RMS, £3.10.0 Deposit and 9 monthly payeents of £1.5.8.
'l'I"l(.\iS, 'i uml 9 ‘monthiy_payments of 17

RN 5 10 and the ** Fidelit PRE-AMPLIF

1T for......
and

H.P.

l 5.0 Deposit and 9 mnn[hl\ 1
rd 12 mon(hly payments of 176,
N O DERIN(: PLFAbE INCLUDE 7 6 to cover cost of Carriage and Insurance,

THE MULLARD"3 3" QUALITY STERN’S *“ HIGH QUALITY ™

AMPLIFIER 8-10 WATT
AMPLIFIER
Has power
~upply for
Radio
Tuning
Unit

A small compact Amplifier vapable ol PRICE
HIGH QUALITY RFPRODU("IIO\' un OF COMPI BT
both RADIO and GRA 5 . 2 AN
KIT OF PARTS (Plus 5- £7 100
PRICE  T'OR u)\u-l ETE  KIT OF carr. & inx) oUCB
SUPPLIE
PARTS £6 19 6 (plus 6:6 carr. & ins.) :?Hdl L Iﬁlﬁ;‘EDY A?‘?%\‘IB%ESR £9J 0.0
AlLernacwe!y supplied ASSEMBLED Proved one of the most popular models
nd RHEADY FOR USE £8 12 6 yet ofiered to the HOME CONSTRUCTOR,
(plug 66 carr. & ins.). 0 o Provides excellent reproduction up to 8
The Complete SPECIFICATION and vatts. emploving 6V6's in push-pull. incor-
ASSEMBLY DIAGRAMS are available porating negative feedback. Provides for
for 186. use of both 3 and 15 ohm speakers.
Developed from the very popular 3 valvej
watt  Amplificr  designed in the SPECIAL CASH ONLY OFFER !

MULLARD LABORATORIES. We strictly

adhere to the specification list ; in addi- § This very attractive
tion we have added switched cqualising § POR'T, ABLLE AMPLI-
for I..P. angd 78 Records and a position for § FILR C.ASL: together

Radio Inputs, plus additlonal power to @ with a good quabty

feed a Radio Tuning Unit. Extremely § GRAM  AMPLIFIER
simple to assemble and ideally suitable § and a matcbed
to incorporate with an F.M., Tuner or§64in. >, M.
Record Player in a small installation. FI(’I;AI\ 50

2

ONLY

WE ALS () SUPI'LY SEPARATELY--
ta) The btagc us luct.lfxer\
AMPL IIll‘R o

(plus 76 carr,
& in=).

The Amplifier con-
sist» of a0 2 Stage
design ncorparating  the
valves types K

modmn B V.A,
C(83, BL84 plus BZ80 Recmﬁu
an(l has separate BASS and TREBLE CON-
TROLS. The Portable Case will also accom-
module almost any make of Autochanger,
and is artractively finished m Maroon and
Grey colour Rexine.

UTABEL CASY
P}\ILL ONLY
1MS. ). °

fdea) for
3.3.0 (plus 3-

&

care.
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B T T T
ST
RIM AH 6T8 v
»
3
The Brimar 6T8 is a triple-diode triode in which y Ay
one diode has a separate cathode. The triode ' I
section has a high amphﬁcauon factor makng Py,
the valve suitable for use in AM/FM receivers in ! p, t
the demodulation and first stage audio circuits. Z 4 y
The diodes may be used in series shunt limiter &
circuits, for example, in the audio sections of © vd /
television andy
communica-g / pyAnm
tions receivers, < 2
followed again 4
by the triode, A >
section for A.F. ' V4 B Zd 4
amplification. I [ - T
) I 1 — — b 11 = Lt )
Near Equivalents 100 200 300 400 500

EABC80 DH719 =
6AKS ANODE VOLTAGE —Va

Typical Triode Operating Characteristics as an R.C. coupled amplifier.

Anode Supply Voltage ... 250 250 volts
Anode Load Resistor .. 0.25 0.25 megohms
Grid Resistor . .. 1.0 {0 megohms
Cathode Bias Resistor oo & 0 kilohms
Peak Qutput Voltage ... 43 40 volts
Stage Gain (for 24 V peak to peak output) .. 42 42

Distortion (for 24 V peak to peak output) I 5%

Keep this for further reference or write to the Publicity Department
for a data sheet.

Srundard T /e p//om's and Cables Limired

“H” TYPE COILS— FOR MANUFACTURERS, SERVICE ENGINEERS
AND INDIVIDUAL CONSTRUCTORS
A low-priced, soundly-designed Range of Coils,

providing continuous coverage from 12 to 2,000
metres in 6 Bands.

FOOTSCRAY, SIDCUP, KENT Footscray 3333

RANGES:

Band {—800-2,000 mtrs.
Band 2—250-800 mtrs.
Band 3—190-550 mtrs.
Band 4— 90-250 mtrs.
Band 5— 33-100 mtrs.
Band 6— 16- 50 mtrs.
Band 7— 12- 37 mtrs.

The coils are supplied in individual aerial, H.F. trans-
former and oscillator versions for each band. lIron
dust cores are adjusted by means of a threaded
brass stem with a screwdriver slot which permits
fine adjustment of inductance without the danger of
damage to cores. Circuit connections are made to 4
tags at the end of the former. Single 6 B.A. mounting.

“H " type coils are recommended for many popular
circuits including the *‘ Practical Wireless > AC/DC .
3-valve Superhet and are widely used for servicing
and conversion purposes.

RETAIL PRICE..................3]9 EACH
ILLUSTRATED FOLDER............... 3d. A.M.JE.M. RECEIVER BOOKLET ............ 2/6.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMCUTH, DORSET |

Coils are coded accord-
ing to type and range :
HA I=Band | aerial
HO 3==Band 3 oscillator

www americanradiohistorv. com


www.americanradiohistory.com

November, 1957 PRACTICAL WIRELESS 597

SETS THE HIGHEST STANDARD

COMPLETE RADIOGRAMS | . for enthusiasts and those
and RECORD PLAYERS

*

FREQUENCY MODULATED VHF | qualities of perfect
and STANDARD AM RADIO
RECEIVER and TUNER CHASSIS | sound reproduction,

who appreciate the finer

* | perth Radios, manufacturers

CABINETS IN THE LATEST
CONTINENTAL and BUREAU | of electronic equipment, provide
TYPE STYLING

*

HIGH FIDELITY and STANDARD | fully guaranteed components at
SPEAKER UNITS

the complete answer with their

the keenest prices, plus a

*
AUTOMATIC RECORD CHANGERS | generous extended credit plan.
+*
DISC PLAYERS SElC
* FOR

AMPLIFIERS ‘ ILLUSTRATED

* A Aoyl CATALOGWUE
Gl ?_
LOUDSPEAKERS e AND
Daadcaenicry
Asdvrane. Beowtt ngrs

PRICE LIST

MARTEN HOUSE

37-47 EAST ROAD, L , .
RADIOS LTD OO, m

Telephone : CLERKENWELL 2413 4
COMPONENTS DIVISION
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On the left is Acos Cartridge Type 65-3. Its output is as high as 1.0 V * {but its compliance is very good,
for all that). On the right is Cartridge 65-1, whose frequency range extends to 12 kc/s. This one 18
particularly hi-fi, hi-g, high-quality (but its output is 0.15 V*, for all that). Both have x500 individually
tested styli, in slip-in fittings. The length and breadth of the matter is that you’ll not find a range of

cartridges better than this Acos Series 65.

* At 1 cm/sec velocity, 1,000 c/s.

c%@—@—c ARE DOING THINGS IN STYLI

COSMQCORD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)
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The Editor will be pleased to consider
articles of a praoctical nature.  Such
articles should be written on one side
of the paper only, and should comain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for manuscripts, every
effart will be made to return them if' a
stamped and addressed envelope is
enclosed. All correspondence intended
for the Editor should be addressed :
The Editor PRACTICAL  WIRFLESS,
Georee Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2
Owing to the rapid progress in the
design of wireless apparatus and 10
our efforts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is nor the subject of
letsers patent.

Copyright in «all drawings. photo-
graphs  and  articles  published  in
PracTICAL  WIRELESS is  specifically
reserved  throughout  the  countries
signatory to the Berne Convention and
the U.S.A. Repreductions or imitations

&
Looof anv of these are therefore expressiy
L forbidden. PRACTICAL  WIRELLSS
Y incorporates * Amutenr Wireless.”
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BY THE EDITOR

SOUND v. TV IN FRANCE

TISITORS to this year's Radio Show will undoubtedly have

\/ formed the impression that the main emphasis was on

TV, and the continuing increase in TV licences supports

the view that the trade is now mainly TV minded. This is not

the position, however, in France, for at the recent Radio Salon in

Paris it was obvious that French manufacturers still consider
radio their main market.

For the first time there was a separate gramophone record
section, and it is significant that the 10,000,000th sound radio
licence coincided with the opening of the exhibition. At present
there are just over 10,000,000 licences in France. In this country
the reversc is the case. During the past year the number of radio
licences in France has increased by no less than 800,000 and the
organisers of the exhibition stated that the output of sound sets
this year will reach 1,500,000.

Yet in Great Britain, judging from the number of licences
issued, the listening as distinct from the viewing public is on the
wange,

Whereas British manufacturers tend to produce hideous
futuristic designs of cabinets, garnished with ugly brass fittings,
more reminiscent of the over-elaboratc decoration of the
Victorian era, as symbolised in the Albert Memorial, the French
manufacturers are producing cabinet designs of more sober
appearance. They are using lighter-coloured woods such as oak.

The decline in British sound broadcasting cannot entirely
be ascribed, as we have commented before, to the competition
of TV. The tendency to make programmes in this country
parlour games interspersed with other inane programmes of the
American style is no doubt a contributory factor. Our sound
programmes have become stereotyped, which would indicate that
producers are growing stale, and that a change in personnel is
necessary. Of course, France is not so advanced in the sphere
of TV as we are, and the relative high cost of a TV set in France
may have engendered a reluctance on the part of the French
public to buy TV sets. The position may. therefore, be merely
a reflection of the French economic position rather than an
indication of public taste. The position may change, however,
during the next few years.

“ PRACTICAL HOME MONEY MAKER?”

OUR new companion journal the PRACTICAL HOME
MONEY MAKER is now assured of a long and successful
career, as indicated by the enormous demand for the first issue.
This new journal teaches you how profitably to employ your
spare time in a very wide range of interesting hobbies. It tells
you how to make and market and deals with Leather Work,
Lampshades, Jewellery Making, Rugs, Pottery, Clock Repairing,
Poultry Breeding, Small Scale Market Gardening, to mentica
only a few of the home-industry fields which it covers. It costs
Is, 3d. each month. It is bound to interest all members of the
family. Have you ordered your copy?—F. J. C.

Our next issue, dated D;;;mher,?will be publishe-d (m—_:_\i);gl;-ber Tth.
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Brouadcast Receiving Licences
'I‘HE following statement shows

the approximate number of
Broadcast Receiving Licences in
force at the end of July, 1957, in
respect of wireless receiving stations
situated within the various’ Postal
Regions of England, Wales,
Scotland and Northern Ireland.
The numbers include licences issued
to blind persons without payment.

Region Toral
London Posial ... 1.143.188
Home Counties 1,152,273
Midland 877,607
North Eastern ... 1,149,055
North Western.. 847,295
South Westerrr.. 726.152
Wales and Border Counties ... 458,743
Total England and Wales 6.354.313
Scotland « 828.029
Northern Ireland 192,523
Grand Total 7,374,865

Radio-controlled Models
HE Post Office announced
that 2.000 licences have
now becen issued in the United
Kingdom for radio-controlled
models such as aircrafl. boats
and cars, ete. These licences.
which cost £1, remain in force
for a period of 5 years.

This type of licence came into
force on June 1, 1954, under
The Wireless Telegraphy Act,
1949. One of the purposes of
licensing is to prevent radio
interference by controlling all
uses of radio frequencics.

BBC Transmitters in the Isle
of Man
HE BBC announces that a
VHF transmitter to carry
the Northern Home Service is to
be installed on the same site as
the permanent television station
at Carnane in the Isle of Man.
1t is hoped that the transmitter
will be ready for service early
next vear. thus giving many
listeners in the Isie of Man. who
provide themselves with VHF
receivers and suitable aerials.
the means of obtaining greatly
improved reception free from
interference from foreign
stations. [t is intended to add
VHF transmitters for the Light
and Third Programmes at a later
stage and the building has been
designed with this in mind.
Good progress is being made

PRACTICAL WIRELESS
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on the permanent BBC  tele-
vision station at Carnane. which
is now being built to replace the
existing temporary station. It is
expected to be ready for service
by the end of this year. and will
provide a substantial improve-
ment in reception for all viewers
who now receive the temporary
station.

The combined television and
VHF sound broadcasting station
will be known as the Douglas
Transmitting Station.

GATAC and Sea Slug

IT is now possible to reveal
that GATAC—believed to

be the largest analogue computer

in Europe in the

1957

1hel085

tts flight—using for the first time.
it s believed. purely electronic
technigues 1o achieve this end.

November,

In connection with the Sca
Slug project. GATAC can be

used 1o provide complete clee-
tronic simulation of every feature
governing the controllability of
the weapon in flight. and it is
thus possible to obtain data on
its performance which would
otherwise require many hun-
dreds of costly actual firings.

Radio/TV Sules Recovery
HE monthly retail  survey
issued by the British Radio
Fquipment Manufacturers® Asso-
ciation {from the National Radio
and Television Exhibition. Earls
Court. shows that sales for the
first seven months were higher
all round than in th¢ first seven
months of 1956 and ar¢c now

hands of a pri-
vate hrIn**hJS
been in use for

many months for
an intensiv

study of the pz,r-
formance of the
naval guided
weapon Sea Slug.

GATAC  was
designed and
built by E.M.L
Electronics  1.td.

to a Ministry of
Supply order.
primarily for the
purpose of study-
ing the complex
non-linear three-
dimensional con-
trol problems
associated  with

guided weapons.

[t incorporates On public view for the first time at the 1957
specially  devel-  S.B.A.C. Exlithition was the new Marconi Type
oped computing  SRI000 high-power transmitter/receiver.  This is

techniques which
make it capablc
of simulating the

control. guidance

and  propulsion

systems of any U .
T e ing svstem

existing  Briush 0 0

guided  weapon phase A4.C.

together with its
acrodynamic per-
formance during

www americanradiohistorv com

a 10 ceniimerer equipment with an actual output of
3 megawatis and incorporates many revolutionary
Jeatures in its design.
housing the equipment has built-in power supplies,
cabling sysiem, air and wvater cooling plant and a
comiprehensive waveform and performance monitor-
the SRI1000 is thus completely self-
requiring
supply.
hold the swall electronic units are shown in the open
pasition, revealivie the R.F.
veur of the cahinet.

The single compact cabinet

only connection 1o a three
The hinged gaie frames which

system situated at the
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beginning to compare with those
for 1955,

Sales of radio sets. 610.000.
compzare with 502000 for the
first seven months of last year.
and 604.000 in 1955: sales of
television sets. S55.000. comnare
with  492.000 last year and
537.000 for the first scven
months of 1955: and of radio-

PRACTICAL WIRELESS

Miniature Vibrating Crystul
Experiments

UNGARY'S electronic mea-

suring instruments factory

is cexperimenting with the pro-

duction of a miniature vibrating

crystal for wuse in frequency
modulation radios. states the
newspaper Népakarat. It is now

To improve the reliahility of their products even further, AVO Lid.
have introduced a dust-free, air-conditioned zone within which instriuments

built, calibrated, and tested,

are

under ideal working conditions.

All per. sonm’l entering the zone must comply with exacting srandards of

cleanliness, and even

visitors must observe the regulations.

These

superior manu/acrm ing conditions, as good us can be found in any similar
plant abroad, help 10 keep Enehs/r made ** AVO ™ products well ahead
in the race for world business.

grams, 124.000. against 94.000
lTast year and 150.000 in 1955.

In  July, rectailers’ sales of
radio sets, 110.000, were 25 per
cent.  above those for June,
33 per cent. above those for
July. 1956. and the highest since
December last. Television sales,
75.000, were an increase of
39 pu cent. on June. a decrease
of 5§ per cent. on July. 1956. but
the highest since March last.
Radiogram sales. 13.000. were
I8 per cent. above those for
June and 8 per cent. above those
Tor July, 1956.

Direct Radiotelephone Service
CA“}I E  AND WIRELESS,
LTD. arnounce that a
direor radiotelephone service has
been inaugurated between
Jamaica and Puerto Rico.

The  service is  available
between 14.30 and 19.30 G.M.T.
daily and costs £2 3s. for threc
minutes.

being tested
under tempera-
ture conditions
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His connections with the radio
industry include a directorship
of one of the leading manu-
facturing companics. the presi-
dency for a time before the war
of the now defunct Radio Manu-
facturers” Association and. of
course. a close interest in air-
craft in which radio and eclcc-
tronics become of increasing
importance as speed, height and
range increase.

H-tests May Cut Radio
IT was recently suggested by a
senior  U.S. meteorologist.
Professor H. R. Bycers, that any
increase in radiation resulting
from H-tests might eventually
prevent world-wide radio. At
present the ionosphere is mainly
responsible for conducting radio
waves  and  permitting  world-
wide communications. Fall-outs
from H-bomb explosions arc
clectrifying the atmosphere
above the carth and this clectri-
fication may extend into the air.
which. says Professor Byers. duc
to movement may result in the

prevention of long distance
radio waves. .
Radio in France
T the recent Salon in Paris
radio scts formed the
majority of exhibits. and it

appears trom licence figures and
sales that. contrary to the trend
in this country. radio is on the
increasce.

A REALLY ‘“PRACTICAL?”

ranging  from

20 0 -+ 60 CHRISTMAS GIFT

degrees Centi- Give your friends who are radio enthusiasts a
grade. and it is really “‘ different >’ and acceptable Christinas
expected  that present . . . send them a year’s subscription for
it will be pos- {} PRACTICAL WIRELESS. All through the
sible to begin year they'll thank you as each new issue brings
mass  produe- a fresh reminder of your good wishes.

tion next year.

A

So simple to arrange too!

Just send your

i friends’ names and addresses, together with
New R.I.C. your own, and remittance® to cover each sub-
Ie’:‘tcs‘iderlltc % scription  to  Subscription  Manager (G.1.),
% George Newnes, Ltd., Tower Housz, Southanp-
LORD BRA- i ton Street, Strand, London, W.C.2. We will
BAZON g, despatcl first copies to arrive in time for Y
OF TARA has é) Christinas, and send an altractive Christmas iﬁ
been clected 3 Greetings Card in your name to announce each I,I?
President o f [ gifr. E'i
the Radio g * RATES (INCLUDING POSTAGE) FOR 3
Industry @ ONE YEAR (12 ISSUES): UK. 19. od., &
i(n Sl|clécgsiénlt(l 7 OVERSEAS 17s. 6d., CANADA 16s. 0d., !i
S < 7S € 3
Sir Edward E U.S. $2.50 t"‘r"(
Appleton. S £ e e AT R T S i)
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AS DISTINCT -FROM A THEORETICAL COURSE, THIS SERIES
STARTED WITH A SIMPLE CRYSTAL SET, WHICH IS GRADUALLY

MODIFIED IN STAGES, UNTIL IT BECOMES A CRYSTAL AND

TWO TRANSISTOR LOUDSPEAKER SET

By E. V. King

(Continued from page 544, October issuc.)

HEN the trimmer is screwed up it is
equivalent to putting turns on a coil and
vice versa. Thus, if you arc tuning in the

Light Programme and you cannot undo the
trimmer far enough to “peak” it, take off a
turn of coil wire and try again. 1f vyou are
careful vou will get the Home with the trimmer
screwed in and the Light with it out in the London
area. )

1t is not suggested at this stage that this set is
selective but for the beginner it is simple and is a
certain successful start. Some interesting experi-
ments using this receiver will now be given.
together with modifications to improve the set’s
performance.

Crystal Experiments

By using the simple set just described the
learner can perform some interesting and instruc-
tive experiments which will give him confidence
and a better understanding of the working of the
radio. Remember the i1cmarks made about the
fact that the acrial and earth must be first class.

When the set is working and has been tested,
carry out the following experiments, remembering
to make good soldered connections. and to scrape
enamelled wire first. 1 any particular experiment

is not successful revert to the original circuit to
make surc the A.. E.. and phones are still all right,

Stee/ wire just
rests on coke

Coke held by pins or screws

Wood 2!5 xI'x ”2/ Hole sbout 34 dia.

Elve razor blzde scratched in

Steel wire just
places

rests on blade "\

s n

Experiment 1

Try fitting the carton with coils with twice or
half as many turns and retunc the trimmer for
the optimum position on one station. This experi-
ment is best carried out in the evening when the
medium-wave band is better reccived.

Experiment 2

Try a similar experiment, but this time pile the
coil wires on top of one another instead of having
them side by side.

Experiment 3
Try introducing large iron and brass objects
into the coil and retune the trimmer.

Experiment 4

Disconnect the diode (crystal) and in its place
solder two leads about a foot long (X and Y,
Figs. 4, 5 and 18). The diode crystal is not now
used, and various ‘' Prisoner of War =~ detectors
are tried out. Take a picce of wood about 24in.
X lin. and %in. thick. Take a piece of Jry coke
as big as a pea and arrange it (Fig. 9) in a hole
in the wood. Fix it with drawing pins or screws
and attach a wire to onc of these. Now a piece
of stecl wire from a wire brush or army “ Don §7
telephone cable is arranged as shown, held by a

Stee/ wire rests heavily on Copper plate

R

Copper plate (oxidised) (a)

o k2 \.,f |

( b) \Stee/ wire

Figs. 9, 10 and 11.—Four experimental crystal
detectors. .

T

Oxidises Copper
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pin at onc end and resting extremely lightly on
the coke at the other. The two leads fixed to
the radio are now connected to this detector.
Careful adjustment will get quite good reception.
Some pieces of coke work better than others.
Other crystalline substances may be used, ic.
galena. hertzite, zincite. graphite. silicon, various
pyrites and molybdenm Some work better with
a copper wire in place. of the

PRACTICAL WIRELESS
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picce of copper, heat it until it goes bluck. place
it in weak ammonia solution for ten minutes, dry
slowly and fix to the wood without fingering.
The copper is thus coated with a reddish layer of
oxide.  Best results are obtained with the steel
wire resting quite heavily on the oxide layer:
the author found this pressure wus best obtained
by fising the steelwire at cach end. sce Fig. 11,

steel one.

Experiment 5

Fix up the “blue steel™
detector shown in Fig, 10, The
auther found the best results

were obtained with a piece of
corset steel with the celluloid
cover removed. Blue razor blades
or clock springs also work quite
well. The surface of the steel
* should be scratched with a
gramophone needle or glass
cutter. The steel wire which
rests on the blue steel must be
carefully adjusted by trial and
error. only the lightest contact
is required. This detector is. of
course. wired in place of the
“coke detector 7 of experiment

IExperiment 6

If you have patience you may like to make a
copper oxide rectifier (detector).  This is more
difficult. but once working it is more permanent
than the previous types. The author. after many
experiments, found it best to take a small. clean

Battery

Af:ode/ o
Cathode 7o X
(&)
e . —Filament
Anade S EASO wroz) [ cothooe
SRR | v\ln‘u-l“"-‘w'?}='\\F//amem‘

(8 o

=

Two 8Q0 type »| -
cycle /amp batteres

EASO
25

C

AC
Mains

o'y" - 7o 'x’ 6
=k

Fig. 12

~—The thermionic diode detecior.

The components used in this nmomth's

experiments.,

Experiment 7

From a government surplus dealer obtain a
thermionic diode such as a VR92 (EAS0), this
will cost about Is. 6d. including the holder. Fix
this up as a detector by reference to Fig. 12 (a),
(b). (¢) or (d).

The filament is connected directly to a bv.
battery but 4 volts will do. or you could use two
avele lamp batteries (Ever Ready 800) wired in
series as shown in Fig. 12 (¢). The filament wiil be

LIST OF COMPONENTS
(For Variable Selectivity and Experiments.)
One 500 pF trimmer.
Wood, steel, screws, pins. cte.
VR92 (EAS50) or similar diode.
Torch batteries.
Coke, Galena, Hertzite. Graphite, Silicon, etc.
26 s.w.g. cnamelled copper wire.

seen o glow. Connect the anode and cathode to
the leads X and Y as in experiments 4. S and 6.
The results will be excellent and, of course, the
detector will stand rough usage and vibration. In
future if you suspect that vour detector is faulty
you can easily wire in this lhcrmlomc diode as a
test.

Experiment 8

Put various small condensers or a trimmer
(500 or 300pF) in the aerial lead as shown in
Fig. 13.  Always readjust the trimmer on the
front panel. This aerial scries condenser aflects
both volume and the ability to select stations
(sclectivity).

WWW.americanradiohistorv.com


www.americanradiohistory.com

604

Experiment 9

Scrape ofl a little ¢cnamel in the middle of the
coil and solder on a lead. The acrial is now
disconnected from the terminal on the front panel
and is connected to this centre tap. Try using
an acrial series condenser as well. Sce Fig. 14.

PRACTICAL

Experiment 10
{f you have somc spare acrial wire around put

i

pasessommasncacseceny

To
Earth S
Fig. 13.—FExperiment with aerial series condenscr.

up another aerial parallel to and about a yard
underneath the main one. Tt must be insulated
from earth in the samc way but is connected to
the earth terminal in licu of a proper earth. This
can be used where the ground is very dry; it is
known as a counterpoise systen.

Experiment 11
If you have some spare cnamclled or cotton
covered copper wire between 26 and 40 s.w.g. try

Aerial terminal (ot useq)

7o
Aerial

= a) ()

Fig. 14.—FExperimental aerial input to centre rap.

to wind another coil to receive Droitwich on
1,500 metres (200 Ke/s).  You will need between
100 and 150 turns. FEven Moscow has been
reccived on a crystal set in this country using
the Long Waveband.

Experiment 12

Put the original coil back in and test the sect.
Now wind another carton with 24 turns of
26 s.w.g. enamelled wire. Refer to Fig. 15,
Disconnect the acrial and connect it to the new
coil. the other end of the coil going to carth.
The coil is now placed directly over the top of the
tuning coil and the trimmer readjusted. This is
known as inductive coupling. You may also try

WIRELESS November, 1957

sticking some matchsticks on the tuning coil with
Durafix so that you can wind the aerial coil on
top but spaced away from the tuning coil. Note
that the new coil must be close up to the original.

Experiment 13

This is a somewhat more advanced ecxperiment.
Obtain another round non-metal box +in. smaller
in diameter than the original coil. Wind on about
30 turns of 26 s.w.g. enamelled wire and connect

5 2
New coil on  Fe—— i
tOD OF O/0 0N€  mmeemmain - To
\*.-W-: Aerval
P :
— i
; @ r)l A o
: A P RS
- 1 : —~Dhones
% |

7o Earth

Fig. 15.—Inductive acria coupling experiments.

up as shown in Fig. 16. Unscrew the trimmer and
tunc by moving one coil in and out of the other.
Try turning one coil over so that the turns go
in the opposite direction. This is known as vario-
meter tuning.

Experiment 14

You may care to try to wind a coil to receive
the Rugby G.P.O. transmitter on 16 Kc/s!
Another Rugby transmitter works on 60 K;cs
(10.30 to 11.30 G.M.T.).

Stides inside okl !-

coil former-.__ |

-k,

1

4 Back of set, coils !
meved for c/srity ¥
l N T~

J85
=)
@ e
[

See glso Frg6 of
previous /ssue

k
o
¥
¥

lig. 16.—Experimental variometer tuning.

Modifications to the Basic Receiver

You may feel that after these experiments you
can make some improvemcnts on this set with
vour own ideas. Later some modifications will
be given including the use of one transistor and
widening the waveband coverage.

(To be continued) '

- \
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COMMAN
RECEIVE

MODIFICATIONS OF THE BC455 FOR
DX USE By R. £. S. Coulson

S these receivers cover from 6 (0 9 Mc/s, they may
be used as they are on 40 metres, or the coils
may be rewound to cover the 10-metre band,

but the bandspread obtained is not great. A better
plan is to modify the set by the addition of another
piece of cheap surplus. the RF24 converter @ the
resulting double superhet may then be uvsed on
10 and 15 metres as well as on 40 metres. With a
set so modified and costing less than £2. 1 have
heard amateur stations all over Europe. including
Greece. Yugoslavia and Latvia. and in New Zca-
land. U.S.A.. Canada. Brazil. Ecuador. Pucrto
Rico. Iceland. S. Africa. Mozambique. Movocco.
Israel and Macao.

PRACTICAL WIRELESS
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The BC455 is onc of a series (SCR 274) of receivers

intended for use in amrcralt.  The valve line-up is
12SK7(R.F.), 12K8(F.C.), 12SK7(LF,), 125K7(1F,)
12SR7(B.F.O., Det). 12ZA6(Qutput).  In addition,
there are twa ncons. one across the aeriul coil, the
other across the output transformer.

The BC455 was intended for rack mounting and
remote control. Because of this it has no controls,
and all inputs and outpuls are taken through plugs
and sockets.

BC455: Description 3
As may be seen fom the circuit diagram (Fig.

'_’_a, b, ¢, d). the BC455 is a

P [ six-valve superhet, covering
T trmmer - WP 6 to 9 Mc/s, with an LF.
¥ - of 2.83 Mc/s. The lirst stage
Lr _ is an R.F. stage, using a
—-- T 12SK7 pentode in a con-
o | #£0 £ ventional circuit. For ease
. tr;?nﬂ;e/_o | tr72 | I v2 O 4 ofalignment the aerial-coil
| "o ! trimmer s brought out to
Oscillatorg, e L | w2 the front panel. A neon
trunmer n HT+
@Osci//ator | LT
padder i
Top View
—J o F —=¢
T
8F£0. =
l Coils Black =
L EFT RF \\ii o
230 A Cout -
- Fox Electrolytic Condensers
SN
~ \
/ J ~ e
D B ;i L~
B L Choke
s

Bottom View
Fig.

I.—Top and botiom views

of the receiver.
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tamp (which sirikes at about 80 volts) is connected

across the aerial coil 10 prevent overloading of Vi,
Coupling to the second stage, the frequency changer

(12K 8) is by dust-cored coil L2, L3, The frequency

12SK7
v3

L6 L7

'r/‘ [C36

PRACTICAL WIRELESS

standard pracrice : the A.V.C.

November, 1957

voltage for the se

is not obtained from the D.D.T. stage, but from the
diode action of the first grid and cathode of V4,
the second LF. amplifier vahe.

This is tapped via

A TG Iy

VWAWAW
RE

(e

7o Hecters VI to V4

-

=

Fig. 2 te\—The BCASS|B LF. amplificr. A iist of parts appcars on page 608,

chaonger is also standard, except that the oscillator
triode is tuned in the anode circuit. The output from
ihe I.C. is passed by Lo, L7 (LF.T.)) to the I.F.
amplifier.  This is a two-stage job, having iwo
125K 7s coupled in the “middle” by LR, 1Y
(.ET.,). The AV.C. system departs from the

“rial/ Socket

Aerial trim
Vig. 5.=-On the leji the BCASS!B before conversion, aind on the right, afier conversion,

R11 and CI5 and applied via RS and C7C 10 VI via
R2, and directly 1o V3. The cathode return to
VI, V2, V3 is made through the gain control line
and by way of that down 10 earth through a 50 K

ALeriz! Socket

Octal ?P/u

' .,
Leris! trim M 7o Power To Amplifier
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potentiometer. This acts as a volume control.
Detection is by one of the diodes of the 12SR7.
The triode scction of this valve is used as a B.F.O.,
with L12 and L13. Tuning is adjusted by means
of a hole in the side of the chassis, through which
C28 may be reached. This varies the B.F.O. pitch.
The cut-off of the B.F.O. is accomplished by shorting
down to earth the junction of R15 and R17. The A.F.
signal is tapped from the bottom of LIl and passed
via R18, 19, to C28. and the grid of the 12A6. The
anode circuit of this valve carries a 'phone trans-
former giving outputs for 300-ohm or 4,000-ohm
‘phones. It is shown in the 4,000-ohm position.

R[24 : Description

The RF24 (Fig. 3) consists of an R.F. stage.
VR65(SP61), feeding via a R.C. coupling to the grid
coil of a mixer valve, VR63, which is cathode-
coupled to a separate oscillator, VR65. The unit is
switch-tuned and covers 20-30 Mc¢/s with an LF.
output in the region of 7-9 Mc/s. It has an output
pand-width of about 2 Mc/'s, centred on & Mc/s.
Conversion

First, the heater circuit. Twenty-four-volt dyvna-
wotors are in very short supply, and it is therefore
advisable to re-wire the salve heaters to 12-volt

PRACTICAL WIRELESS
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supply, so that they may ve used either with a
dynamotor or with a filament transformer.

The heater cornections to all valves except the
12SR7 are to pins 2 and 7. On the 12SR7 pin 2 bears
the grid, and the heater connections are to pins 7 and
8. The heaters are originaliv connected in series

~——— AW

e 5 70 Octal

Socket
rj</

Coax.

é—

Fig. 6.—Connection to JU or octal socket.
parailet, and must be converted to parallet in the
manner shown in Fig. 4. The R.F.C. in the white
lead, which goes from JU to J3 is removed, the
two white wires soldered together and wired to the
H.T.+ connection on J2. so that a connection is
made between J1 and J2. This carries H.T.+ input
to the receiver.

12K8 3 s 4
ve - L
- -
FZ P
""""" 5
8
E) B 7 ;'}!
i
L4 A1 2Ls
el
L trl
. H rel
g ':E ). T4 ——WWA— 1 -
H 8 R3 cg L
= T oy cre| 6
reHn gLy ) i Van = L7
=Rl
€ it
el Ll L2 bl Lol ®
i - =] R6 = — —
7ca % c7 |c7 2es TJeo o T |CH
D l 5 |a a4 18 G L
/ E N /
. T | [ [ L [ 28
CC?% o [ ( E ( ;3
: — A~ [ ( [ 3
4 4%
- O
& [ Cﬁ% [ R7 55
& AMVWA— -
R
_ Heaters
Vi'to va
6 T N wite
o — TIUTT >Pin6, 43
/ 7 7©\ h Lia
AR VY JiI e »Pind, J2
2t
o 4 ‘ol _£750 Line T
Q- TeL Pin2, 13

Fig. 2 (h.—The frequency-changer circuit.

A list of parts appears on page 608.
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Power Socket

PRACTICAL WIRELESS

Between the front pancl and the coil-box will be

found adaptor FFT230A, which carries JI.

Is

It

cntirely remosed, complete with M, and a piece of
aluminium sheet is bolted in its place. This carries
an octal socket, 10 which the connections of J1 are
taken.  An octal plug carrying the three input powcr
Ieads 1s plugged into this socket.

Controls

Thesc need some additional chassis space, which is
obtained by bolting an L-shaped piece of aluminium

sheeting 10 the right-hand
tFig. 5).

side of the receiver

ta) B.I.O. This is a switch from the red wire of the

RE Amp
12SK7

8

November, 1957

vi ve Vi ve ;"
L N L (14
V4 V3 va v3
3 V—IL(P—IL(I
Vs veé Vs V6
—>
— J-
T T
ne o

Fig. 4.—Heater circuit connections.
When  the

octal socket down to chassis.
switch is on. the B.F.O. is off, and vice
versa.  Mount in middle of side panel.

(b) R.F. Gain Comrol. This is a 50 K

potentiometer connected as a variable resis<t-

ance between the green octal plug wire «nd
Mount as top control on side panel.

(c) 4.F. Gain Control. Thisis

a .1

carth,

megohm potentiometer

1H

o= connected in place of R18 and

= R19. .
g % Ly (d) Tuning Control. Force a
260 tube of lin. inside diameter
over the spindle in the tuning
aperture and into this tube
_ 1§ 4 L L N force a jin. spindle. A Lnob
= o [ l 0 ( [ - may then be fixed on it:" no

= + GC Line _, slow-motion drive is needed.

[ ( [ ol Uolen o A.F. Ourpue

r [s.e HTH 4\ To The black wire from .ihe
Fie. (@) — The T £C. octal plug is fixed to the centre
RF. amplifier |ADC°?"/-T!-+5 c}?nnecuongfc.((;px:al.cablc._}::njd
circulir. See - 70 the outer brarding is earthud.
g e i Gein Controi Line, s Take the cable to H.R.

parts s, Larth 7 ‘phones or to an amplifier.

(To be continued)

: COMPONENTS LIST :
: 18
PARTS FOR FIG. 2 (a) PARTS FOR FIG. 2 (d) !
: RI--6200 C3—100 pF € 23180 pF C35—750 p¥
TOR2-2 N2 C4a—346 pF C28---17 pF R14—100 Ko 8
: R28—51 Ko C5--3 pF C24-- 260 pF R15--20 K22 :
: Cl—13 pF COC—.05 . F CISC--.05 ¥ Ri6—100 K 2 8
. C2—15 pF trimmer C26--100 pk Ri7T— 100 K2 :
B €27-- 335 pF RI8 —-510 K22 :
: 28 —34 pFF R19--100 K22 8
. 29 ¢ I0—.2 1) -
g PARTS FOR FIG. 2 10 Co e ST N
P Cra-180 ph C20A-.05 ,F €20B—.01 F :
. C36- 17 plk C20C—05 Wi R T . B
= L i PARTS FOR HG. 2 1b) :
f0Cr16A—22 W CI2—5 oF 300 v, €4 B, C—gang 346 p¥F R4-—620 2 g
. CreC- 22 wF €21--17 pF trinumer €4 K. D, E G— RE—50 K2 g
r C17—180 pk C22—180 pk SO pF trimmer C6A—.05 1F 8
' C18--17 pF R11 —100 K2 CoB—.05 K C10 A. B—670 pF total:
= RE--2001: RI2—- 510 22 CIC— .05 R C¥i—3 pF M
P RY9—620 2 R13—200 « CIB—.05 F C¥2—13180 pi 8
¢ RIO—360 Ko R12—7 K« C7A— .05 F C13-—-17 pF “
i CIBA-—0S ok R23—7 K2 CR-200 pk R6—300 K 2 H
. C19—180 p¥ Li5—1.F. choke C9—40 pF (rimier R7--200:2 B
H 3 henrys R3—-51 K« L¥4—RFC--112 :

€37 -17 pF trimmer
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Constructors |
at last a show for you

RADIO SOCIETY OF GREAT BRITAIN

RADIO HOBBIES
EXHIBITION

ROYAL HORTICULTURAL OLD HALL

VINCENT SQUARE, LONDON, S.W.1
WEDNESDAY, OCTOBER 23 to SATURDAY, OCTOBER 26, 1957

11 am. to 9 pm. Admission 2/-

Official opening by
SIR HAROLD BISHOP, CB.E.

Director of Engineering, B.B.C.

Show will feature

HOME CONSTRUCTION—DO IT YOURSELF KITS OF PARTS
FOR BUILDING—RECEIVERS, TRANSMITTERS, TELEVISION,
TEST GEAR, Hi-FI AMPLIFIERS, CONVERTERS, TRANSISTOR
EQUIPMENT, TAPE RECORDERS, AERIALS.
HOMEBUILT LIVE AMATEUR TELEVISION STATION ON BAND 4.
HOMEBUILT LIVE AMATEUR RADIO STATION TALKING TO
THE WORLD. TECHNICAL BOOKSHOP DISPLAY.

PRIZES FOR HOME CONSTRUCTED EQUIPMENT SHOWN
WIN A COMMUNICATION RECEIVER

Show this advertisement at Details from P. A. THOROGOOD, G4KD
the door for your entry form 35, Gibbs Green, Fdgware, Middx.
Telephone : MUSeum 3450
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COLLINS TCS TRANSMITTERS. Special offer of these
famous American Transmitters. Frequency Range 1.5-12.0 Mc/s
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer
and 1625 modulator stage, 3 of 12A6 in Oscillator stage. Radio
Telephone or Radio Telegraph. Provision for VFO or Crystal
Control. 4 Crystal positions. Has Plate and Aerial Current
meters, IN BRAND NEW CONDITION. ONLY £12,10.0
{carriage, ctc., 15/-).

WIRELESS SET NO. |I% Mk.Il.—The famous Army Tank
Transmitter-Receiver. Incorporates ' A '’ Set (TX/RX covering
2.0-8.0 Mc/s, i.e. 37.5-150 metres), ' B’ Set (VHF TX/RX
covering 230-240 Mc/s, i.e. 1.2-1.3 metres) and Intercommuni-
cation Amplifier. Complete with 15 valves as follows : 6 of
6K7G, 2 of 6KBG. 2 of 6V6G, and | ca. 6B8BG, 6H6, EI148,
EF50, 807, and booklet giving circuits, notes, etc. Size I7lin. x
tin. x 12{in. Magnificently made by famous American firms,
IN NEW CONDITION. ONLY £4.19.6 (carriage, ctc., 10/6).
OR with 12 volt Power Unit, £5.10.0 (carriage, etc,, 15/-).

AMERICAN COMMAND RECEIVERS. A fewstillavailable,
Top band model (1.5-3.0 Mc/s.). Used, good condition, 65/-,
OR BRAND NEW IN CARTONS, 75/-.

MARCONI SIGNAL GENERATORS TF-390G. Frequency
coverage 16-150 Mc/s, BRAND NEW IN MAKER'S ORIGINAL
TRANSIT CASES, with instruction manual. For normal A.C.
mains operation. A unique opportunity to acquire Laboratory
Equipment at a fraction of original cost. ONLY £27/10/-.

MARCONI BAND Iil CRYSTAL CALIBRATORS. Ffre-
quency range 170-240 Mc/s.  Incorporates S Mc/s crystal for
better than .001 per cent. accuracy. Directly calibrated dial,
internal A.C. mains pack. Complete with spare set of valves and
instruction manual in maker’s transit cases. BRAND NEW.
ONLY £4/19/6.

POWER UNIT TYPE 3. Frimary 200/250 v. 50 cycles. Out-
puts of 250 v. (00 mA, and 6.3 v. 4 amps. Fitted with H.T.
current meter and voltmeter. Fer normal rack mounting and
has grey front pane! size 19in. x 7in. ONLY 70/- (carriage, ctc..
7/6).

6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA,,
fully filtered and smoothed. Complete. ONLY 12/6.

R1i55 SUPER SLOW-MOTION TUNING ASSEMBLY.
As used on all late model 1155s. Easily fitted to " A '’ sets, etc.
ONLY 12/6.

RF UNITS TYPE 26, Similar in all respects to RF UNIT 27
[required for ' Practica! Wircless ' FM FEEDER UNIT, with
exception of Frequency Range, Covers 65-50 Mc/s (5-6 metres),
Complete with valves, and BRAND NEW IN MAKER'S
CARTONS. ONLY 25/- cach.

CLASS D WAVEMETER. Another purchase of this famous
crystal-controlled wavemeter which has been repeatedly re-
viewed and recommended in the ** R.S.G.B."" BuHetin, as being
suitable for amateur transmitters. Covers }.9-8.0 Mc/s, and is
complete with 100/1,000 kc/s crystal, 2 valves ECH35, two 6-volt
vibrators and instruction manual. Designed for 6 v. D.C. opera-
tion, but simple mod. data for A.C. supplied. BRAND NEW IN
MAKER'S TRANSIT CASES. ONLY £5.19.6. Transformer for
A.C. modification, 7/6.

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. [ a.,, 79/6.
7 kV. (Rect.) with 2 v. | a,, 89/6. 2.5 kV. (Rect.) with 2-0-2 v.
1.1 a., 2-0-2 v. 2 a. (for VCR 97 tube, ctc.), 42/6 (postage 2/- per
trans.).

LT. HEAVY DUTY TRANSFORMERS. Ex-Admiralty,
with 230 v. 50 cycles primary. Secondaries 5, 10, 15, 20, 25.
30 volts at 5 amps. ONLY 29/6. (Postage 2/9.)
INSULATION TESTERS (MEGGERS). Rcad up to 20
megs. at 500 volts pressure.  Ov-rhauled and in perfect order.
ONLY £8.10.0.

A.C./D.C. BLOWERS, 220,250 volts 300 watts. Complete
with fifter pads, branch for dividing outlet, flexible hosecs, ece.
BRAND NEW. ONLY £4.19.6.

POCKET VOLTMETERS.—Rcad 0-15 volts and 0-300 volus
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18;6.

WALKIE TALKIE TYPE 18. Covers 6.0-9.0 Mc/s. Transmit-
ting and receiving units in metal case, complete with valves.
In excellent condition. ONLY 79/6.

CRYSTALS. British Standard 2-pin 500 kc/s. §5/-.
200 kc/s. and 465 kc/s. 10/- cach.

U.E.l. CORPORATION

138, Gray's Inn Road, London, W.G.1 (Phone: TERminus 7937)
Plecse include carriage costs on ALL items,

{Open until ¥ p.m. Saturdays. We are 2 mins. from Hrgh Holborn
(Chancery Lane Station) end 5 mins. by bus from King's Cress.)

Miniature
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ADCOLR

(/?egd Trade Mork)

SOLDERING EQUIPMENT.

AN

tLLUSTRATED

3.7 Detachable

hit type (List
No. 64)

Br:tish and
For2ign Pats.

Reg. Designs,
Protective Shield etc.

(List No. 68)

cata\logues sent Head OFce, Sales:
FREE ADCOLA
PRODUCTS

LTD.

Gauden Road,

Clapham High

St., London,
S.W.4

felephones :
MACaulay 4272
& 3101

<

EDDY’S (Notim.) LTD.

(DEPT. P.W.)
172, ALFRETON ROAD, NOTTINGHAN]

THIS MONTH'S SPECIAL OFFERS

RECORDING TAPE:  1,200ft. rcels, ¢/11 each.
etc., 1/~ extra.

5 INCH SPEAKERS. Necw znd Guzrantced, 16/11 cach.
2/- extra Post and Packing.
GERMANIUM DCIODES, |- c.ch.

Postage,

Fost 3d.

Any parcel [ Post
nsured NEW AND GUAR“NTEEDl etc, &d.
damage in bEqgRaivcy
W VALVES | s

6d. EXTRA | | FREE

AZI 12/11 PY8I 8.1 SZ4G  9/6 ) TH7 8,6

CcY3 /il PY82 83 SY3IGT /3 757 %/6

DM70 711 UBFBO 9’6 CEAG 6j6 | Y4 70

EABCB0 7/6 | UCH42 9’11 OOF9 116

EBOL  6/11 | OFar e | €BIE TN e
ECCB410/11 | Uyar 71 | €BEG  3/6 || S -

1A7G 12711 6F1 13/6 | 12001

1IC5G 106 €FI5 1311 25Z4G 8/

INSG  10°6 | ek7G 211 1| 256G 1o/6

IR5 70 6Q7G TN | 35L6GT 9411

155 7,3 | ¢Q7GT 8/3 || 3545 J0/6

| e 7.3 6U4GT”“| 3sWA4 g1

3Q4 8L | (yeGT 51 || o4 16

3Q5 211 ¢7B7 8/6 | 955 I

354 8/6 {“7c5 8/6 || 956  2/11

3v4 86 | 7¢Ce 8¢ || 958 3
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1.P.R.E. Comes of Age
HE Incorporated Practical Radio Enginecrs
T was founded 21 years ago. and it celebrated
its coming of age with a dinner and dance
at the Café Royal in August. The chief guest
was the Marquess of Donegall.  This Institute
during its 21 years of continued progress has
played an important part in providing the pool
from wkich the industry draws its technicians, and
notwithstanding the difficulties of the war years
its cnergetic secrctary. Mr. W. Edwardes. has
with the aid of his Council, carried on this
important work.

Twenty-onc years ago the industry was stafled
by the early radio amateurs and transmitters who
were the only technicians then available. They
were quite unequal in numbers to the demand,
and the LP.R.E. realising the necessity for pro-
viding service engineers with the qualifications the
Tnstitute provides commenced its work of remov-
ing the deficiency.

The exchanging of technical information and
the provision of lectures are two of the services
contributing to this end. All of these points vere
dealt with by Mr. D. M. Hall when he proposed
the toast of the Institute. and Mr. F. J. Camm.
Hon. Member, in reply said that it was time that
the work of the Institute. hitherto somewhat
hidden under a bushel should have the limelight
of publicity directed towards it. and as a birthday
gift donated space in this journal so that the
story can be properly told. As a further birthday
2ift he donated the sum of £25 to the funds of
the I[nstitute.

The President. that enthusiastic radio and
television expert Mr. C. H. Gardner, announced
that the Marquess of Donegall had accepted Hon.
Membership of the 1.P.R.E.

Particular tributes were paid to the work of
Mr. FEdwardes. the Gen. Sec.. and to Mrs.
Edwardes. and presentations were made to cach.
Donations had been received from members from
almost every part of the world. as a result of
which Mr. Edwardes was handed Premium Bonds
to the value of £200 and Mrs. Edwardes a suitably
engraved watch. )

There must be many readers of this journal
who ought to be members of this old-gstab]ishcd
[nstitute, and 1 suggest that they add impetus to
its work by joining it.

Radio in Schools
HAVE received many letters from school-
masters on the subject of teaching radio in
schools and criticising the master whose letter 1
quoted last month. and who thought that radio

taught very little.
[ will quote only one of thesc letters from a
schoolmaster who for obvious reasons wishes to
remain anonymous. tle not only fecls that radio
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should be taught in the schools since it is so much
a part of our cveryday life but that it should
become. what it is not at present. a standard part
of the school curriculum. He also very much
agrees with my views on “ Music and Movement.™
He thinks that like radio programmes. lessons
have now become a matter of parlour games.
Hec says that children do not want to learn. they
want to know, but they want to do so without
having to make the effort to learn. No doubt
information can be picked up the play-way, but it
is only superficial information.

The cursory and somewhat casual education
received by scholars to-day. even at universitics.
is well known to employers. some of whom did
not have the advantage when they were young of
the educational opportunities available to-day.

Applicants for posts cannot answer the most
elementary questions rtegarding English. mathe-
matics and geography. Some of them cannot
construct a reasonably grammatical letter. Many
of them. however. are experts on jazz and are
accomplished dancers ! Some of the teenagers
now entering the labour force for the first time
can rock their bodies in rhythm with a barrel
organ. no doubt as a result of musical movement.
but they cannot spell.

The influence of radio as a teacher and the
new psychological approach to education. has
produced a nation of juvenile half-witted prigs.
who do not wish to work but want the highest
possible pay for being there. The few critics
who wish to eviscerate me because [ want * Music
and Movement = stopped should remember these
incontrovertible facts. The BBC is performing a
great disservice by allowing it to continue—apart
from its continued interference with standard
pronunciation.  These are really matters which
the Minister of Education should take up at
once. for the BBC is doing great national harm
in teaching education as if it were a joke.
Educational standards arc undoubtedly falling very
seriously. and so is school discipline as a result.
Give a boy the cane and the father is round
the following morning threatening action.

This master started a radio club some years
ago and it has 20 keen members. They run
lectures by experts and by members. One after-
noon a week the science labs are open for con-
structional work. The club runs c¢xhibitions with
prizes. If it is found that this absorbing hobby
interferes with the lad's education in other
directions he is threatencd with expulsion from
the club unless he improves and this usually has
the desired cifect. Many of the lads who have left
have obtained important posts. Whilst 1 have
not becn able to reply to all the letters [ have
received individually. may 1 in closing this topic
cxpress my thanks to all those who have written
to me.
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By R. H. Wright

ODULATING this transmitter (originatly

described in the September issue) for

R:T wuse involves slight alteration to the

original circuit and little additional expense, while

the few extra components can probably be accom-
modated on the transmitter chassis.

Onc advantage of using a pentode in the power
amplifier stage of a low power transmitter such
as this. is that modulation can- be carried out
quite efliciently by applying the modulating volt-
ages to the suppressor grid. In this wav it is
possible to obtain up to 100 per cent. modulation
with negligible distortion,

With such a system of modulation the D.C.
sereen current—and hence the screen grid losses
—tend to be somewhat higher. This arises from
the fact that since the total D.C. space current
undergoes little  change with suppressor grid
modulation (this current being mainly controlled
by the potentials applied to the control grid and
screen grid) as the current to the anode is reduced
the screen current must become correspondingly
larger. This tendency to increase the screen losses
usually limits the output power in suppressor grid
nodulators.

HT+

s
o s - Iy cﬁll‘ Ciz
/2 ECLEO = 2ECLBO 7— 71-

R/ §Ep2
E NN
ST — | f

—l

Fig. 1.—The original one-valve circuit.
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The Modulator Circuit

From Fig. 2. which shows the circuit of the
modulator unit, it will be seen that a single vahe
is used. This is an ELY}. triode connccted.

The audio output trom the microphone is
passed through the microphone transformer to
the grid of the modulator vahe and the output
from this valve is transformer coupled and applied
between  suppressor grid and cathode of the
pentode section of the FCLB0. A negative bias
of about 6 volts is applied to the suppressor grid
from a 9-volt grid bias baticry to prevent sup-
pressor grid current during positive half cicles
ol modulation. 'This bias. as well as the energis-
ing voltage for the microphone. can be taken from
the same battery. The acteal bias to  the
suppressor grid may need some final adjustméin
for good mcdulation. =0

In the original transmitter. the microphone
transformer was from a scrap T1154. Howcver.
suitable microphone transformers are frequently
advertised in these pages.

. = HT+
A’J:E
J 72
25 o
=2 HHFC
— -~ -
7/ R
i), 2
Mic, c3 t
't T C/
= l | e
oy ( Larth

Fig. 2.—The modilering stage.
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Civcuit Changes

Comparison with the original circuit will show
that it is only necessary to disconnect the sup-
pressor grid-cathode tink at the valveholder and
coinnect the suppressor tag to the junction of the
H.F. choke and C2 in the modulator unit. This
unit can draw its supplies trom the transmitter
power unit, requiring 250 voits H.T. and 6.3 volts
for the heater.

1t the transmitter is to be used for both CW
and R/T transmissions. a switch may be incor-
porated to carth the suppressor grid when R/T is
not required.  This switch should also be
arranged to disconnect the bias baltery
and so prevent it from discharging when
not actually required.  One word of
warning: if you wish to remain popular
with other “hams ™ do not usc telephony
on the CW scections of the bands!

For use on the top band (1.8 to

IADDITIONAL  COMPONENTS
REQUIRED

R1- 470 ohm 1 watt resistor.
R2--22.000 ohm 4 watt resistor.
IR3 4,700 ohm 1 watt resistor.
FC1—25 uF, 25 volt electrolytic

I cagacitor.

1C2 200 p¥, mica capacitor.
31 #F (350 v. D.C.) capacitor.

H.F.C. FKddystone H.¥. choke,
type 1010.

I't—Microphone transformer.

T2——Intervalve coupling transformer
(5 : 1 step-up).

EL91 or cquivalent.

B7G valveholder.

P.O. type carbon microphone.

PRACTICAL WIRELESS
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2.0 Mc/s). L1 in the transmitter should have
45 turns. close wound, of 22 s.w.g. on a standard
14in. diamcter former.

If the 6V6 amplificr stage has been added (as
described in the October issuc), suppressor grid
modulation of the P.A. is not possible. In this
case. screen modulation may be employved. The
circuit ol the modulator remains almost the same
except that the intervalve coupling transformer.
T2. is now replaced by an audio choke and the
screen of the 6V6 connected to the anode of the
EL91.

View of the set from the rear.

|
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MORE PLEASURE FROM YOQUR LEISURE —

e oo ko K oK R K R Kok J AR o R AR KRR R R RO OK R KRR K

FIRST NATIONAL MAGAZINE EVER FOR

Hokokk

* Rk

SPARE TIME

MONEY MAKING

PRACTICAL HOME MONEY MAKER is ptanned to help you add
welcome pounds to your income . surely. quickly

enjoyably . in the comfort of your own home. It's
pacKed ‘with fascinating. carn-as-you-learn ideus which
show you how 1o use your spare time for profit . . . how

vou and your family can make moncy in dozens ol new
wavs . . . how to market what you make.

Some of the profitable hobbies covered in the early issues
LEATHER HANDBAGS, PURSES AND WALLETS . RUG-
MAKING . SOFT AND MECHANICAL TOYS . PLASTIC
WARE . LAMPSHADES , JEWELLERY . POTTERY . ORNA-
MENTS.PHOTOGRAPHY .WEAVING. HOMEKNITTING
MACHINES . PICTURE-FRAMING . TICKET-WRITING .
STAMP COLLECTING . RABBIT BREEDING . POULTRY
BREEDING . AQUARIA . WOODWORK . BASKET WORK

Practical HOME
ONEY MAKE

MORE .MONEY IN YOUR POCKET [
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IN THIS ARTICLE FURTHER NOTES AND
CIRCUITS ARE GIVEN

Common Emitter Circuit
HIS mode of operation is most generally used
now that junction transistors have ousted

the point contact variety for normal use.

The current gain available from a common cmitter
circuit is an obvious advantage. permitting the
cascading  of circuits as  successive amplifying
stages coupled by resistances and capacitances
only. so avoiding the
need for interstage trans-
tormers. The input and
output impedances being
less diverse in the case
of common cmitter con-

L T
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! Many readers experience difficulty in under-
standing how the modern transistor operates,
and therefore a short series of articles has been

November, 1957

(Continued firom page 539, October issue)

tion. so that the effective collector voltage is the
difference between those of the two batteries—-
Ec must obviously be the greater. It would be
more convenient. in practice. to tap the base into
the battery. as in Fig. S. which will be seen to give
exactly the same circuit slightly rearranged. Taps
can be something of a nwisance, however, and a
convenient and simple way to avoid them is to
use a resistor between
basc and battery nega-
tive. as in Fig. 6. This
resistor and the internal
resistance of the
transistor between basc

.

P

nection  also  cases  the P'ep“.'ed to explain ""j’" action—in theory and § (4" ider can be con-
problem of interstage practice.  Later articles will give practical sidered as providing a
coupling. circuits., potentiometer across

The COMMON  CIMIICT  %soviseeecene come soms oe e sevemens vome seneens e enenenns wee . 1N€ Dattery providing the
connection is inferior to base with its proper

the common base connection in one respect.
Transistors are limited in the upper frequency at
which they will work usefully and the current
gain figures quoted in the data refer to audio
signals. As frequency increases o decreases and
manufacturers quote an o< cut-off frequency. This
indicates the order of frequency up to which the
transistor is likely to work (actually it is the
frequency at which gain drops by 3db. compared
with its value at low frequency). Until recently
transistors freely available in this country have
had a comparatively low cut-ofl frequency, but
now transistors with cut-off as high as 7 Mc/s
have been made generally available. A higher
operating {requency is practicable, however, with
common base than with common emitter connec-
tion. The OC71. for instance, has a cut-off with
grounded base connection at 500 Kc/s. whereas
with grounded emitter it is falling off at 10 Kc/s.

The basic common emitter circuit is given in
Fig. 4. The battery Eb is connected to bias the
emitter positively with regard to base and Ec
mahces the collector negative with regard to base.
The two batterics. so far as the collector/base
circuit are concerned, are in serics but in opposi-

Fig. 4—A conunon cmitrer amplifier,
-4

voltage, much as though it was trapped into the
battery as in Fig. 5. Cascading such stages to
give successive amplification, still retaining the
single battery technique. produces the circuit at
Fig. 7. The load resistors R2 and R4 will have
smaller values than in the case of valve circuits
—actually of the order of 3.3 K where the
purpose is to drive a succceding stage of a similar
type. In view of the lower impedances involved
the coupling capacitances for a given frequency
range have to be much higher in value than in the
case of the familiar valve circuitry.

It will be remembered. perhaps, from the
explanation given in the series of articles dealing
with valve amplifiers that the criterion is the ratio
of resistance to capacitive reactance. A alue
of .05.F to .14F is generaily specified for
coupling valves—2uF is about the lowest value
suitable for these transistor circuits. Clearly,
one of the virtues of transistors is their small size.
but little benefit would be derived from this if
coupling capacitors of large physical size had 1o’
be used. Fortunately for this purposc miniature

Qut

VWYY

ik

%

—
—
e
_l_‘_,.
and 6.—Avoiding the use of two separare

by a rapping (left) and (right) by mcans
of a base resistor. .

Figs. 5
baiteries
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clectrolytics of low voltage working have been
developed.  As with all electrolytics. these must
be conneeted in accordance with their polarity—
the positive side generally going to base.
Inpue Conditions
It will be appreciated by now that the input
conditions of a transistor circuit are vastly differ-
ent from thosc of a valve. Its input impedance
is finite. and its effect on the circuit feeding it
cannol be ignored as with the common valve
cirzuite at audio frequencies.  This follows from
the fact that the transistor is current driven. Now
if the input were purely resistive it would not be
necessary to stress this distinction because in 2
resistance the current waveform is identical with
the voltage wavetorm.  Just consider Ohm's Law
il there is any doubt about this. Unfortunately,
\ [ =

z

o
A
AAAAAAAA
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Fie. T.—Common emitter amplifiers in  cascade.
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the input characteristic of a transistor does not
eshibit a linear voltage/current characteristic. and
it is the current waveform that is reproduced with
a minimum of distortion at the output. Where
the signal source is in the form of a voltage it
is necessary to ensure that the source resistance
is high compared with the input impedance ol
the transistor. When this is done the source resis-
tance predominates in determining the current
that will flow. The curvature of the transistor
voltage/eurrent curve is then swamped by the
source resistance and distortion due to the tran-
sistor iaput characteristic is avoided.  Often.
therefore. there will be a resistor in scries with
the transistor input as in Fig. 8 which. at first
glance. is doing nothing but waste valuable input
signal but which. in fact, is supplementing the
internal source resistance in order to ensurc that
the current flowing into the transistor is propor-
tional to the voltage signal from the source. The
well-equipped constructor who uses an oscillo-
scope to check his amplifiers will run into diffi-
culties it he adopts the usual technique of feeding
the transistor amplifier input signal to his oscillo-
scope amplifier. which is voltage operated.  He
must inscrt a resistor in series with the transistor
input circuit, small enough not to aflect the work-
ing of the input circuit. and take the voltage signal
generated across this resistor into his oscilloscope.

D.C. Stabilisation

The collector and base of a transistor form a
diode with reverse bias. and. as has been stated.
the reverse resistance is far from being infinite.
Consequently a current. called the leakage current.
flows cven when there is no current in the emitter/
base ciccuit. The manufacturing spread allowed.
cven for transistors sold through the manufac-
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turers” normal channels. is greater than with
valves. and consequently the characteristics of
transistors nominally similar in type are likely to
he appreciably different. Those sold through the
surplus market will have even wider spread.
This will affect the leakage currents of various
specimens.  The leakage current is also a function
ol junction temperature. which is affected both
by atmospheric temperature and by the working
conditions of the transistor. and so is sensitive o
any changes in operation. In the case of the
common base connection this current is but a few
microamps. It is not. therefore. an appreciable
part of the total current and conscquently varia-
tions due to this cause are not serious. This

Out QOur

Source

Fiv. 8.—Series resistance  Fig. 9.—D.C. wabilisa-
to ensure current drive. tion br collector feedback.

method of connection is therefore relatively stable
from the D.C. point of view.

Common emitter circuits arc less satisfactory in
this respect. Leakage current is subject to ampli-
fication by transistor action in this mcthod of
connection. and variations due to manufacturing
spread and temperature variation are much more
important. Indeed. leakage current in the output
circuit can attain serious proportions. running the
transistor into the extreme of its characteristic.
causing clipping that prevents it from dealing
with the signal applied or. in the case of power
transistors. may even induce “thermal runaway
by cumulatively feeding back the effect of . tem-
perature increase until the transistor destroys
itsell.

Some measure of D.C. stabilisation has to be
included in the common emitter circuit. there-
fore. The simplest method is to feed the base
from the collector instead of from the battery
negative terminal. This is shown in Fig. 9. This
method is economical in that no additional com-
ponents are needed but some signal fecdback takes
place along the D.C. feedback linc. reducing the
overall gain.  The amount of signal feedbach
depends on the ratio of the feedback resistor to
the base-emitter impedance and with normal values
will not be very great. Tt can be avoided by
decoupling the feedback so far as signal frequen-
cies are concerned. This is just like decoupling
used in valve circuits. using an additional resistor
and capacitor. the two resistors having together
the value of the single resistor used to feed back
in the previous case so as to obtain the same
D.C. conditions. This is given in Fig. 10.

The principle of this form of D.C. feedback is
that a change in collector current. say. due to a
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change in leniperature. causes a change in voltage
drop across the load resistor. This change s
communicated 16 the base and so the base current
1s changed. 'this changes the collector current in
a direction 1o oppose the initiating change. so
providing negative feedback and ‘stabilising the
circuit,

tnfortunately. the size of the feedback resistor
in this arrangement is determined by the value of
the bias current needed to operate the transistor
at the chosen point. and it 1s unlikely that this
would prove right trom the feedback point of
view.  Itis better than no stabilisation at all. but
an alternative method is preferred. In this method
the base is fed from a potentiometer across the
supply voltage, A resistor is included in the
cmitter circuit which provides feedback as doces a
cathode resistor in a valve circuit.  In order 1o
aveid signal feedback. which would reduce gain.
this resistor is bypassed so far as the signal is
concerned by a capacitor.  The circuit is given
in Fig. th A change in collector current is
accompanied by a change in emitter voltage and
this s cffectively in the base;emitter circuit,
changing the voltage between these two electrodes
n such a way that the resulting change in current
flow in the base circuit tends to cause a change
in collector current in opposition 1o the initiating
change. Thus D.C. negative feedbuack is achieved
without Joss of gain by signal negative feedback.
and the cathode resistor cun be adjusted to the
value needed for the degree of feedback required
for D.C. stabilisation. The method of stabilisation
tust deseribed s made even more effective than it
seeins at first glance by virtue of the input charuc-
teristic of the transistor,  Fhe effect of the feed-
back is 1o produce a voltage across the emitter
resistor which is fed back. ‘The transistor being
current operated is stabilised by virtue of the
current in the base circuit produced by this
voltage.  Ht has already been said that the input
characteristic is not purely resistive and conse-
guently the current fed back is not in proportion
to the voltage.  In fact. the curvature of the
input characieristic has the effect of accentuating
the feedbach.  Stages using this circuit can easily
be cascaded 1o give cumulative amplification and
the resultant circuit using three stages appears in
Fig 12,

Practical designs will be given utilising  the
principles here explained and from which further

N
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practical points of design will arise. but before
procecding it would be as well to take stock and
see what can be cxpected from transistors. They
are not the answer to al electronic problems. as
has often been represented. nor are they evpected
lo replace the more conventional vahe in all
applications.  T'heir great virtues are small size
and  modest  power  requirements. Wherever
miniaturisation is looked for. therefore. they are
likely to be applied. Frequency range. however,

)
!

Cut

Fig, 10— D.C. feedback  Tig. V1= Preferred micthod
without signal feedbach . of D.C. swabilisatio:,

is stitl severely limited compared with the valve.
and power outpnt transistors are stifl rare and
eapensive.  For the ordinary domestic receiver
undoubtedly  vahes are sull more  suitable,
particutarly if power is to be drawn from the
mains.  Miniature ampliiers of the kind used
for deal aids provide an obvious application.
For battery receivers. of course. and particularly
il they are needed to be portable. as most battery
receivers are these days. they are very attractive
because they need only a low vollage supphy and
they draw  very litle  current. Here U s
desirable to put the craze for high power output
in perspective. It is quite likely that shortly
transistors giving outpults up in the region of
watts will be available and the thought iy attiac-
tive.  Nothing is (ree in this world. however.
and all this power has to be supplied {rom the
driving battery.  Now it 6 volts supphy is used
and  an 3owatts
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output of 3
audio is  needed. ussuming

rather opumistically that the
output stage has a 100 per
cent. consersion  efficiency.
hall an amp. will be drawn
from the battery  on  that
account alone. Actually. con-
version  chiciency  will  be
much fess than 100 per cent.
and <o an amp. or so of
power will be needed. What
sort of battery is going to
provide this kind of power?
Of course. class B operation
is likely to be used so that
the average power drawn
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Fig. 12 —Three-stage stahitised common et
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peak. (Fo be continued)
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C.R.T, ISOLATION TRANSFORMER

. Low leakaye winding~. Ratio 11 L25
25°% boost on secomdary,

4 v., 10/8; v.3 v., 10/8;

3 v., 10/8.

Illt(o with mains prinuari 12 8 euch.

Type B. Mains input 2 Wovolts  Multi

Ontput 2, 4, 6.3, 7.0, 10 and 13 volts. Input

has two taps which increase output \mt.s by

230, amnd 509, respectively. Low cag

suilable for most Cathode Ray Tubes.

Tax Panel, 81/~ each.

Type €. lLow cu

Tng v,

\\llb

city wound trinsiormer for
use with 2 volt Tubes with falling enn«mn
Inpnt 226/240 volts. OQutpur 2-2}-2
mps.  With Tag Panel, 17/8 e.uh
't is essentinl to use mains primory
(y]wa with T.V. receivers having  seriese
cannected heaters.

TRIMMERS Ceramic. 30, 50, 70 pr.. 9d.: 100 m .
150 pf., 1/3 7 230 pl., 1/8: 560 pl., To0 pi., 1
RESISTORS. All valuss. 10 ohums to Lo me
Tw., 4d.; b w,6d.; 1w, 8d.; 2w, Ua
HIGH STABILITY. } w., 19, 2/~ Preferreil valoes
10 ohms to 1 meg.

) WIRE-WOUND RESISTOR3 5113

o

25 ohms—I0,000 ohm< ... ... (1/6
20
L, ()(IO ohmi—;() 000 ohmy, B w., 1/9: 10 w.. 2/3.

12 6 PURETONE RECORDING TAPE

1,200 ft. on standard 77 Plastic reels.
Spoois 5” metfai, 1/6, 7" metal. 2/3.

FERROVOICE 1,200 it. Plastic Tape 25/~

/P TRANSFORMERS. Heavy Duty ! Al
Multiratio, push-pull, 6/8. Minialure, 354, 1,
L.F. CHOKES 1i-10 H. Bu/85 m\., §'-:
s001nA., 8/6; 10 H. 150 A 12/8,
MAINS TRANS. 350+
4v.4a, 5 v, tapped 4 v. 2
Bargain 300-0-300 63 imA., i
HEATER TRANS. Tapped prit
1§ amp., 7/6 ; tap) sec. Y, 4.
prim. 230 v, Bec. 6.3 v 3 wmp., 10/3.
ALADDIN FORMERS ami core, {mn., 8d. :
#.3in. FORMERS 5837/3 and Caas TVI 2,
2in. and {in. 8q. X Liin., 2/- ea., with corew
TYANA —Midget Soldering lron 200, ¥
) v., 18/9. Solon Instrument Iron, 24/-.
M DROPPE! S, v Lo, Adi Sliders, .2
atup. 750 ohms, 4/3 2 ap.. 1,000 ohins. 43,
LINE CORD. .3 amp., 60 chis per fout, .2 amp., 10
ohims per foot, 2-way, ﬂd perioot. G-way, 7d. prrnmt.
UDSPEAKER, P.M. 3 OdM. b, square, 17/6
tioodmans, 17/6. 7in » Goodmnne, 21/-
square, Ilac, 81/-. n Plessey, 18/8.
Goodmany, 18/8. lhn, K. & A, 30/-.
THL Tweeter, LSH73, 8/8. 12in. Plessey, 30/-.
win, M.E. 2.5k field, tapped O.F. transt., 24/8.
L3 ohm Plessey 10 wi. . with Tweeler. 97/3.
CRYSTAL DIODE . k.( - GEX34, 4 -
HIGH RESISTANCE PHONES, L. (ltul ohms, 16’8 pr.

MIKE TRANSF. Ratio 50 ;1. 3'9 ew. 1 L0021, 108,
-’I 3 tin.

SWITCH CLEANER Fhuid. ~«|mrt upmn
TWIN GANG TUNING CONDENSER!
rainiature 1in. X llln 3 13in. 100-
with trilnmers, 91- ; less ir.mimer: §
Lingle, 50 pF, B8 100 pF, Fje:
SPEAKER FRET, Ex
x G}in., 2/- each ;
GOLD CLOTH. 1Hi
Tygan ict. 6in wide. 10/- ft.
MORSE KEYS, good iuaiity, 2/8 e
All Boxed VALVES New & Guaranteel
1R B/B|6KB 8/611530 1 L8 B4 /8
185 8/6,61.6 10/6| 131303 878 HARUS)
8/8l6Q7 10/8{13HCH 1078 1213
8l63AT 718{12 BP <n 8/8 HVRu2A 7/8
SCCNE 12/8 MULE 1078
10/8 Py 12/8
10:8 PUFSH 10/4
210/8 P1't'~2 10 8
8'3 PUIX
2 12/8 PEN2G
718 L
10/6, PY~h  10/8
5/8'PYsi  10/8

pl.
\)un, standard
;mideer, 718 ¢
a0 pl', 88,
letal Srlver Tagm,

144
10/-.
5.t

G
B/6/6VHGT
g8lex 1
10/8/6 X5
8/81244
5/8|12AH3
: 718[12ATT
mm‘ 10/8{12AU7
GBWE  8/6112AXT 10/8) Equip. PYs: 1078
aBwW7  S8|1BES 10/6EF50  B/8<p6l 58
GG 10/6[12BHT7 10/6]3¥1v. UBLIL 88
61 7/8|12K7  8/B|KFsu  10/81CCH42 8,8
6% 7/6|12Q7  8/B|EFy2  58,U'Fil 818
GIg 3/8|3571 10/6|EL32 58T L41 86

it g;g K0 g/8lliLRt  10/8/Yi1  8/8
i grajoat 8EY5L 118 Uu2  10%8
GKe 8/6[LAS)  UB{EZI 107811 118
UK7  5/BlABCS0 8/8IEZ81  116'X70  10/8

1957 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES
AW, 16 m. . LATES I JLLARD
MWL 200w, ‘B4t
LW, 800 m.—2.000 0, l Hl LZ40.
nonlh guarantes,

L d-way Switeh o short-Medium-
ive teedback
n. Glass Dial

A.C. 200/250

2 Pilat L.uups. Four Knots, Walhat or Ivery.
Aligned aud calibrated.  Chassis isolated from
niains.

10 gns. carr. & s 4is.
TERMS ; l)c[-ml( £5.,5.0 and six monthly
payments of £
MATCHED SPEAKERS FOR ABOVE CHASSIS
Sin., 17/8: loin., 25/-: 12in. 30'-

RECOMME

YED FOR ABOVE
CHASSIS
* COLLARO *
HIGII-FIDELITY AUTOCHANGER
1957 Model RC455
%in., 10in.. 12in. Record-
16, 33, 45. 78 r.p.m.
4 SPEEDS—10 RECORDS
With Studie *" 0™ pick-up
BRAND NEW IN MAKER'S BOXES

otr rricr £9.15.0 post free
TERVMVS : Deposit £5,5.0 and  six
monthly payments of £1,
Space required 14in. X 12%in, 5in.
ahove and 3in.below. Cut Qut board, ¥'-

GARRARD 4-SPEED RECORD
CHANGER3 RC120/4H 1957 MODELS

Brand new and faly guarsateed 12 months.

| AUDIO PERFECTION |

Desirned to play 16, 33. 4%, 78 r.p.m. Records.
Fin., 10in., 12in, Lightweight Xtal pick-up.
turnover head, two separate sapphire stvli,
for Standard and L.P.. each plays 2,000 records.
Voltege 200/250 A.C.

cur prICE £10.15.0 each. Post Free.

Terms : Deposit £8 and 6 monthly payments
ot £1. bSpace required l4in. r l¢hmn. o,
above and din. lelow. Cut Out beurd, /-
AMPLIFIER—. RECORD PLAYER CABINETS.
Cabinet size 181in. Ht, Biin., with
motor bhoard 11 a1 9.330 prst e

CHAMPION VHF (FM) TUNER,
88-36 mc/s.

5 Muliand valves and sl\[»erhel tuning he«srt
M'Lmuu cream receiver stylel eahbinet
. Features : This is a selfspowered
AL VHE (FM) Adaptor with
opersting anl servicing data and a screened
teal for counection to pickeup sockets of any
ralio, radio-gram. or awplitier.

Braud new with 12 months’ guarantee.  List

price, 16 gus. Our price, Ogns..

carr 4/6.

Volume Controls | 80 .. COAX

Long spitcites. Guaran- | Sen spaced  Poly-
teed 1 year. Midgzet | thene insulated. }in.dia.
1,000 ofins to 2 Meg. | Stramded core. gd

3 Losses cut Sk e yd,

No Su. 8.8, DP.Ry,
STANDARD
8d. ...

4= 413

Lin or Loz Tracks. 1in. Coax.

COAX PLUG3 ... 1/~ DOUBLE SOCKET ., 173
SOCKETS 1/~ OUTLET BOXES ... 4/8
BALANCED TWXN FEEDER, yd. 6d. 80 or 300 ohina,
DITTO SCREENED per yd. 1/-. &0 ohms only.
WIRE-WOUND POTS. 3 WATT. Pre-Set Min,
1. \' T' o All vaiues 25 ohme to JU K., 3/~ eu.
a0 K.. 4/-. (Carbon 50 K, to 2 m., 3,’
WIRE-WOUND 4 WATI. Pots hu Spindle.
Values, 100 ohms to 50 K., 5/8; 100 K., 8/8,
CONDENSERS. New stock. 0L itd, 7 kY,
1 Ditto, 26 kV., 8/8 ; 100 pi. to 500 pi.
Tubailar 300 . 061 to 0L mid., 8d
1/8 ;D8R0 v, 18 /850 v, 9. s

5

/3
CERAM!C CONDS 500 .
SILVER MICA CONDENSERS. 107 5 pi. to a
pf. 1f-: 600 pl. to 3000 ph, 13, DITTO 17,
1.5 pi. to 500 pi. 1/9; 515 pf. to 5,000 pl.. f-

I.F. TRANSFORMERS 7/6 pair
465 Kc/s Slug tuning Miniature Can. 2}in. x
lin. x lin, High Q and good bandwidth.
By Pye Radio, Data sheet supplied.

Wearite MBOO IF 585 Kc/s, 12/8 per pair,
NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR  TUBULAR |, CA YPES
i 2/~ lus)," V. i

2/31%+8/
0/. 16 4 16/500 v.

2/9\ CAN TYPES
3d

3/6
4/- lou + 200,275

o V. o
3/J| 000+ 1,000/G .
6/3

Herew Base Type 512, BI 00 v., 3/ 1 16/300 v., 4'-

SENTERCEL RECTIFIERS. E H.T. TYPE FLY-
BACK VOLTAGES K3, L K30 32
3, . 50 4 kY., 8j-:

Vo /
MAle TYPE CONTACT
50 neA., 8/8: 250 v., 83 A, 9/8,
P type, 3= each. Osisor M'nlm-t
R type adi dost core, from 4'-.  All rangew
TELETRON. I, & Med. T.K.F.. sith feaction, 313,
FERRITE ROD AERIALS. M. W, 8/9 ; M. & .. .12/3
T.R.F. COILS A/HF, 7/- pa HF CHOKES, 2/8.
FERRITE ROD 8in. x d/Sln dia. 2/8.

ALUMINIUM CHASS[S 1% sow.g undrlled.
With 4 sides, riveted corners atul lattice fiving
i .7\-hu 486 9 x 6in, 5/9:
8/8: 14 x 1lin., 10/6 ;

]‘( A 16\ i, 18 8.

'IRANSISTORS. Audio, 10 -+ R 2.6 Mers,
21/-. Mutlard OC71. 20 -

SUPERHET COIL PACK. 2786. Miniature
~ize 2Vin. 2o, x Uin HICH Q" Dust
cored Coils. Short, Medium. Lonzs, Gram
switehing,  Single hole fixing with connece
tion diagram and eircnit. 465 Kefs L

FAMOUS MAKE 4-apeed Motor and Turn-
table with sclecting switeh for 16, 33, 45, 78
rm. recorda, 2004250 v AL B eps. Also
HIGH FIDELITY Lightweight Pick-up Aces
Xtal turnover head. separate Rapphire styli
for L.P. and Standand records.  SPECIAL
OFFER, THE TWO: £4.12.6, post 2/6.
14 x 124in. Cut Out Boarl. 8/-

SUITABLE AMPLIFIER-PLAYER CABINET,
Ready cut out for ahove, 45/(-.

CRYSTAL MIKE INSERT
engineercd. Size only 14
Price 6/6 No tranciarmer required.

JASON F.M. TUNER COIL SET. 26'-, H.F.
coit, aeri. 1, Oscillator coil, two L1 trans-
furmers 10.7 Deteetor transforiner and
heater choke. renit hook waing four GAMS,
2/-. J.B. Chassis and 1hal, 19/8.
Complete Jason F.M. Kit, £5.18.8.
With Jason snperior calibrated dial,

£6.15.0.

FULL WAVE BRIDGE SELENIUM RECTIF[ERi
2, 6 or 12 v. 1} amp., 8/9: 2 a., 113 ; 4 a., 17/8.
CHARGER TRANSFORMERS. «Ipp?(l mput 2004
250 v. for charging at 2, 6 or 12 v, 1§ amp,, 15/3 :
2 amp., 17/8; 4 amp.. 22/8.

VALVE and T.V. TUBE equivalent tooke, §'-,
TOGGLE SWITCHES, 8.P. 2/-. D.P. 3 8. D.P.D.T.4/-,
WAVECHANGE SWITCHES.

5 p, 4-way 2 waler, long spindle .. 6/8
2 p. 2-way, 3 p. 2-way,short spindle 28
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spmdle 3/3
3 p. 4-way, 1 p. 12-way, long spindle ... 378
VALVEHOLDERS Pax. Int. Oct., 4d. EF30, EASO
8d. B12A, CRT, 1/3. Enz. and Amer 4,5,6,7, lnd
9 pin, 1=, MOULDED Mazda and Int. Oet
B7G, BHA B8G, B9A, 9d., B7G with can, 1/8
VCR94 2/8, BSA with can, 2/8 CERAMIC EF30,
B?G, B9A, Int. Oct., l/-, B7G_with can, 1/9.
BLACK CRACKLE PAINT air drying, 3/- tin,

NEW AND ENLARGED SHOWROOMS NOW OPEN

OUR WRITTEN GUARANTEE WITH EVERY PURCHASE.

RADIO COMPONENT SPECIALISTS

Tel. THO 1665. Buses 133 or 68 pass door. 43-hour postal service.

WwWWW.americanradiohistorv.com

Pleas: address a!l Mail Orders correctly as below.

337 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.)
P. & P. |/-, £2 orders post free. (Export Extra.) C.0.D. Service 1/6.

Catalogue 6d,
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frenel]

—for the man who wants
most for his money

THE big feature that attracts everyone to Brenell
is its magnificent workmanship and the astonishing
simplicity of its mechanism. By clever engineering
methods, production costs have been cut and per-
formance standards raisdd to new levels. This is
why Brenell can offer you so much more for your
moncy —a Tape Recorder thar will enable you to
make recordings from microphone, radio or disc of
cxcellent quality in your own home. Send for
the bterature and get the facts about the many
Brenell exclusive features without delay.  Available
from all Hi-Fi and Tape Recording specialistss

BRENELL FEATURES

@ Heavy Duralumin Baseplate
® Three speeds: 33, 75 and 15 i.p.s.
® foolproof drop-in tape loading @ instant stop without
tape spil @  2-knob interlocked fontrol @ Magic Eye
Recording Indicator @ Fast re-wind in 45 seconds @  Azimuth
sound-head adjustment & Digital Rev. Counter (optional extra)

® Three independent motors
e Takes 8} inch Reels

Brenell Mark |V Tape Recorder

Brenell Tape Deck only 22 gns.

(including 1200 fr. of Tape) Brenell Pre-Amp Unit 164 gns.
complete in cabinet as shown  Brenell Power Pack £4.18.09.
53 gns.  Rev. Counter (if required) 30/-

In case of difficulty write to Sole Manufacturers :

Brenell Engineering Go. Ltd.

tA DOUGHTY ST., LONDON, W.C.1.

Phone: HOLborn 7358

1957
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WIRELESS

JUNIOR

UNIVERSAL

METER
Meodel 1204

A «amall 21-range instru-
ment ideal for the en-
thusiastic amuteur. \nnﬂ-
tivity is 1,000 o.p.

and D.C. Accuracy :
N.C; 37, AG .
Size: 437 x 34°x 115 46
RANGES Weight 1 14 o7s.

Volrs l).(,‘.: 0-.25~10-50-250-$00-1,000-2.500.
Vol AL 0-10-50-25C- §C0-1,000-2,500.
Alilliamps Dl 0-1-10-50~500-5,000.
Resistance : 0= z 000 ohms.  0-200,000 ohms.

(an be e\remled to 20 mezohms. Automatic
averfoad protection fitted tu meter movement.

price £9.15.0. promPT DELIVERY

("RI‘DH‘ TERMS : Nine monthly payments
of £¥.4.4

ALL TAYLOR instruments avajlabie on HIRE
PURCHASE and 7 DAYS’ APPROVAL
L'VIQUF OFFER : You can part-exchange an
old “Favlor lnstrument for a new one—write for
details and cataiogue.

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Montrose Avenue, Slough, Bucks,
TFelephone @ Stough 213%1. Cables : Taylins, Slough

“MY BENNETT
COLLEGE TUTOR
. MIGHT HAVE

e

BEEN IN
THE ROOM*

PERSONAL POSTAL TUITION

Every Bennett College student enjoys
this friendly, intimate coaching right
thsough his Course. A few ol the
Courses zre hsted opposite. 'Fell us

WHATCAREER DO YOU WANT?

Rechitecture Surveyin,

th
e Telecommunications | ir Lobyect, We wiil send you The
Commercial Art Errat Lollrgu Pr:‘)s[\ul‘{u\ and the
Diesel Engines Book-keeping E book “Train your nund
Draughimanship English IS8T This will show you
Electricat Eng. Geography bow Ve can advance to a belter, finer
S WM fournalim Ttuture oy Personal Postal Tuition,
v P n ol o
Locomotive Eng. Mathematics Fihin 2d post the coupon today
Hachire Design Hodern Business  w — . al  _

Methads r;.‘«
Police Subjects \
Salesmanship
Quanuty Surveying  Shorthand
Radw Engineering Short Stary Writing
Sanitary Science and many others

OR WHY NOT OBTAIN A i

QUALIFICATION?
AMLCE, . Acas.
kML Mech. E. Accs.
A.RIB.A. ARICs.
ML Swruet. £, ACWA. AdL s
GEN. CERT. of EDUCATION & R.S,A. Exanss.

Hechanieal Eng.
Motor Engineering
Fluming

E. 104 PT) SHEFFI£LL

e the Prospecins ar

' Bepl.
Fleco

S
R i s our pnd te MU RSN

-

Tou 9
|

e b urda 23Y

WwWWW.americanradiohistorv.com
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NE

MAKING A TIME DELAY SWITCH, AND A
PULSATOR OR REPEATER SWITCH
By P. Mansfield

HE author recently had nced of a delay
switch, which when switched on would
remain on for a given time, and also a

pulsator or interval repeater switch.

Of course, both of the above needs could be
filed by a purely mechanical switch, involving
cams. gears, ctc.: but mechanical switches usually
suffer the disadvantage of being non-variable.
Thus it was decided to do both jobs electronically.
utilising readily available surplus equipment.

Both the delay switch and the, pulsator (which
may be regarded as a very slow non-sinusoidal
oscillator) rely on the time constant of a C.R.
crreuit,

A view of the wnur.

Two-thirds of the mains A.C. supply is tapped
off and rectified through the half-wave metal recti-
fier The only smoothing found necessary was the
16,F electrolytic C1. The rectified direct current
is then fed through suitable resistors to the
charging condenser C2. In view of the long
periods of charging (as much as 20 minutes) this
condenser must have a very low leak. It was
found that electrolytics could not
fill this rdle, though for shorter
intervals, in the order of 30
seconds. they could be employed.

During the charging process,
up to the neon striking voltage.
the necen (V1) remains non-
conducting: at the striking vol-
tage the neon tube discharges
through the sensitive relay (RL1).
and continues to discharge down
to about 100 volts (due to
residual ionisation); at this point
the valve reaches the cut-off
potential when the ncon tube
once more becomes non-conduc-

ting.
The charging process then
repeats itself at  regular

intervaig.

ON DFLAY WWQHJ

b iy e ——
The contacts of the relay in the discharge circuit
can thus be made to operate an cxternal circuit
intermittently.

For the circuit to function correctly. a sensitive
relav is required: the one employed had an
internal resistance of 6.5KQ. and an operating
current, of 2mA.

A reset switch S1 was provided.
allowing the D.C. supply to be
connected directly to the neon.
# l With the given values of

charging resistance. the periods
were 1 —

Position 1. — 4-25 scconds
(using the variable 5 M pot.).

Position 2.—3 minutes
Position 3.—4 minutes
Position 4.—6 minutes
Position S.—94 minutes
Position 6.—17 minutes
(The latter 5, potentiometer set at zero.)

e

X

Operation

Depressing Switch S1 causes the relay RL1 to be
encrgised. the relay is arranged to hold itself in
by shorting SI through the contacts. A direct
current is now applied through R3 to the oil-
filled condenser C3. At the striking voltage
(which in this case is reached after 10 minutes
from zero volts initially), C3 discharges through

Another view of the delay swirch,

www americanradiohistorv com
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the sensitive relav RL2. caus-
ing nts closed contacts 1o

open. thereby opening Ri|
and thus switching off the
whole circuit.

As the neon tube discharges
anly to 100 volts. C3 will still
hold a charge when switched
off. This will. of course, dis-
charge slowly through R3,
but if the switch is to be used
again directly after. it is
essential 1o start the charging
process at zero volts on ('3,
i reproducible time periods
are required. Hence a second
press switch S2 is included as
a resct switch. resetting the
voltage on (3 1o zero before
the  commencement  of a
timing.

The resistor R1 is included
to allow the condensers €1
and C2 to discharge during
the ncon discharge interyal,
for it was found that they
held enough charge to draw
RL1 in again, after the neon
had triggered. thereby switch-
mg the circuit on again.

The relay RL2 was arranged
ta hold in as long as possible,
by including a series 2.2 K2

PRACTICAL WIRELESS
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Fig. I — Circuit of the delay switch.
LIST OF COMPONENTS
RESISTORS CONDENSERS

R2—! 3.3 K2 10 wart
R3—)} ceramic
R4—10 K 2 ! watt
R5—1 M2 1 watt
R6-- 43 M 2 L watt
R7—10 M 2 ) want

R8-—22 M2 ! watt
R9-—32 M 2 | watt
R10—66 M 2 | wan
VRI—5 M 2 variable

. T e te e e 1e ie i s ae e seir 4 ce e w eu e e

Ci—16 #F 500 v.w, D.C. electroly tic
C2—8 #F 400 v.w. D.C. (0il filled)
Metal rectifier, 250 volt, $4-60 mA
VI1-—VR105 ncon tube
RL1—Sensitive relay 6.500 22 mA working current
(Obtainable on surplus market as U.S.
relay Model AN/APN-1 Cont, NXsa-22421.)

ST—Panel press switch (Bulgin)
S52-—2-pole 6-way (180 deg. swing) (Yaxley)

Ak =
v/
s2
— -
—] = >
ce § 3 c3
prZ ——
) RS
R4

b—o/%-u%
S/ : +| 7L/

L
3] © . S
'3 " Red L _?/
=5 o Block )
v
S
5 Cé' Green

I 1 Red|

hr——d —

= o

Block

RESISTORS

| falf-wave metal rectifice, 250

V1-—-VR105 ncon tube

L. Supply point to
tx'tozrno/ motor, etc,

LIST OF COMPON

R1—15 Kk 2 10 watt (20"))

R2- 2.5 K 2 25 watt ceramic (5”,)
R3- 110 M2 ! watt (10°,)
R4—2.2 K2 ) watt (207,))

R5—72 K2 § watt (20",,)

Fig. 2—The pulsaior.

S
CONDENSERS
Cl1—16 F 450 v.w. D.C. electrolytic
C2—16 #F 450 v.w. D.C. electrodytic
C3—6 /F 750 v.n. D.C. (0il tilled)
11—6 H 120 mA 1. F. choke

volts, 120 mA

RLI—6-volt relay 40 ¢2 internal resistance: 160 mA operating current ; heavy
external contacts to close when energised
R1.2--6,500 12 internal resistance,

s

mA operating current

www.americanradiohistorv.com
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resistor (R4). By experiment.
R1 was found to be about
1S K ‘

U would, of course, he
impossible to list the uses {o
which cither of these pieces
of apparatus could be put.
Usually. after we publish an
article of this nature, we are
ashed if it may be used in
such and such a manner, and
we  should like to forestall
such inquiries by stating that
in the majority of cases it is
not  possible 1o give this
information. Fach case must
be taken on its merits. and
when it is remembered Just
what the unit is intended to
do. it is usually possible 1o
ascertain whether or not it
should work, and then in all
probability some experimental
hook-ups are indicated. In
other words. provided it does
not seem likely that uny risk

is imolved. a bench-test is
the only way to say for
certain whether a  definite
arrangement will work. Bear-
ing in mind the fealures
underlving the design. and

after a study of the times of
operation given on the pre-
ceding page, it should be
possibie to make modifica-
tions for a specitic purpose.
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The Marconi Doppler Navigator

HI1S apparatus has hitherto been on the secret
list, and has been in quantity production
for the Roval Air Force for the past threc

years. )
Briefly, the AD2000 is a completely  sell-
contained airborne equipment which provides an

transmitter. which
was used as a

the ultrastabilisation of the
would be imperative if it
comparison-source.)
Additionally. one beam is displaced to starboard
and the other to port. the positions being switched
twice a second. The drift angle is found by com-

automatic and continu- ... e e ves v Paring the doppler fre-
ous flow of navigational @ I . ! details of the ! quency obtained when
information such as : “"D“ 'efe"tE’““e Nibd 5".” i i ;7‘ t the forward beam s
e pOSiti(m P & oppler flect,”” and in response to a number displaccd to starboard

latitude and longtitude. ¢
track guidance, distance
run or distance to go. :
estimated time of arrival .
and wind velocity. The equipment is virtually
unaffected by weather conditions.

The overwhelming advantages of such an air-
borne navigational aid for military operations are
obvious. It is the only system in full production
to-day which does not depend upon the co-opera-
tion of ground-based stations and therefore the
only on: (apart from the use of astro-navigation)
which is capable of independent global operation.

Aircraft using the Marconi AD2000 equipment
are able to conform to their planned flight track
much more closely than was possible hitherto;
the aircraft can give its position and estimated
time of arrival much more accurately. while. by
virtue of the instantanecous and continuous in-
formation upon wind direction and speed, corre-
lated with weather forecasts. the coursc of the
aircraft can be altered immediately to avoid
headwinds and take advantage of favourable ones.
thus making a valuable contribution towards
flying the shortest time track. )

in the September issue on p. 473 we mentioned
the Doppler Effect and navigation. Here are
some further details of the apparatus.

The device measures the ground speed and
drift angle of an aircraft in flight by making use
of the well-known “ Doppler Effect.” Electro-
magnetic  waves transmitted from the airqraft
strike the ground and arc deflected in various
directions. a small portion of the

i of queries we give below some fur!lier details of the
i apparatus, which incorporates somz most interest- |
ing circuits and devices. :

and the backward beam

to port with the fre-
quency when the beam
e s eSO GGAS are reversed.

The aerial is then automatically rotated until the
two frequencies are equal. It is then aligned
along the aircraft track.

A pulsed system is used at a p.r.f. of 50 ke/s.
with a pulse width of 0.45 micro-seconds, The
pulses are generated by a magnetron which
operates in bursts of 40 milli-seconds duration.
twice a seccond. The peak power is 8kW (mean
power. approximately 12 watts). The operating
frequency is within the band 8.750-8,850 Mc/s.

Aerial System

The aerial. which is unpressurised. consists of
four slotted linear arrays lying parallel (o cach
o‘her in a directional horn assembly. the aves of
the arrays being horizontal. An arrangement ot
phased and anti-phased pairs. with a common
feed at one end. provides the forward- and back-
ward-looking beams, The beam width at the
half-power points is 24 degress.

The two pairs of aerials are energised alter-
nately by a special Y-section of waveguide which
oscillates about a vertical hinged joint to form
a waveguide switch. The horn assembly deflects
one pair of beams to a mean angle of 20 degrees
to port and the other pair 20 degrees to starboard.

The waveguide switch is driven at a rate of ong
cyclessee. from a small gearbox. Cam-operated

energy returning to the aircraft.
Duc (o the relative motion of the

aircraft to the ground the
trequency of the return signal
differs slightly from the trans-

mitted one. This difference in
frequency bears a direct relation-
ship to the ground speed of the
aircraft.

In the AD2000 the acrial system
radiates two beams. one forward
and the other backward. both
beams being depressed at an angle
towards the ground. The ground
speed is found by measuring the
beat frequency produced when the
return signals from the forward
beam are mixed with those from

the backward-looking beam. (This
procedure avoids the necessity for

The wnnsual aerial system of the Doppler Navigator.
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switches on the driving shaft provide sense and
timing pulses to the remainder of the equipment.

To determine drift the aerials can be rotated
20 degrees cither side of the forc-and-aft line of
the aircraft.  The azimuth gearbox carries a syn-
chro transnister which repeats the acrial position
10 the indicating unit.

Transmitter/Receiver

This consists of two pressurised containers.
Housed in one of these are the magnetron. the
modulator circuits, the receiver klystron and the
first 1F amplifier and AFC circuits.

The second container houses the main H.T. and
EHT circuits, an associated delay circuit and
relays. A pressurised duct connects the two units
beneath the base castings so that EHT (8kV) leads
arc unbroken and remain within the pressurised
containers.

The microwave circuits consist of a duplexer
labyrinth connecting the magnetron and klystron
to the aerial via a double-directional coupler
which provides monitoring facilities for the for-
ward- and backward-loohing beams.

The modulator is controlled by a crystal oscil-
tator which maintains the p.r.f. at 50 kc/s. As
stated. the pulses are fed to the magnetron in
bursts of 40 milli-seconds duration, repeated at
half-second intervals in synchronism with the
movement of the waveguide switch in the aerial
system.

The LF. amplifier. tuned to 45 Mc/s, is divided
between the transmitter/receiver and the tracking
unit.  The first LF. amplifier (contained in the
transmitter/receiver) is rendered inoperative dur-

PRACTICAL WIRELESS
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ing the transmitted pulse by the application of a
short blanking pulse from the modulator.

The integrator controls the speed of the mator
driving the phonic wheels: this speed is a
measurement ol the aircraft ground speed.

The azimuth drive circuit controls the move-
ment of the azimuth drive motor situated in the
acrial system and rotates the aerial for drift angle
mcasurement.  The resultant ground speed and
drift information is fed by synchros to an indi-
cating unit.

Ground Position Indicator. The G.P.I. pro-
vides automatic and continuous information of the
aircraft’s position either in latitude and longitude,
as a grid (nautical miles gone N or Sand E or W)
or as an A/A sct track (along and across a sct-in
track). Choice of presentation is afforded by a
switch.

T'he instrument is primarily a mechanical type
of computer cmploying a conventional disc-ball-
roller resolving gear set by the track drive to
split ‘ncoming ground milcage into two com-
ponents at right angles. 'The component outputs
from th= resolving gear drive the cyclometer-type
counters at the front of the instrument; these
show the ground position of the aircraft.

In order that information shall not be lost while
setting the counters in flight. a fixing and storing
device is incorporated. W hen obtaining a * fix
the two output drives from the resolving
mechanism are switched from the counters 1o two
sets of storage drums. After adjustment to the
counters the switch is turned back to its normal
position. The stored milcage is then automati-
cally driven back into the counters, together with
the normal incoming mileage.

News from the Clubs

THE AMATEUR RADIO CLUB OF NOTTINGHAM (G3EK W,
Hon. Sec. : F. V. Farnsworth, 32, Harrow Road, West Bridgford,
Nottingham.
THE club continues to meet at 7.15 p.m. every Tuesday at
Woodihorpe House, Mansfield Road and new members
will be very welcome. The club's rcbuilt transmitter is now
operating on Top band and work is now in process lor the
rebuilding of transmiiter 1o cover 40 and 80 metres.
Members recently visited Newark Club for a talk on D.F. by
Mr. John Clayton.

BURY RADIO SOCIETY
Hon. Sec. : Mr. L. Robinson, 56, Avondale Avenue, Bury. Lancs.
THE society holds its monthly meetings on the “second Tuesduy
of each month at 8 p.m. at the Georgs Hotel, Kay Gardens,
Bury.
October §th, Mr. R. Hammans
* Matching Maiters.”
November 12th. Mr. T. C. Plait «G2GA) reminisces under
the title, ** An Old-timer Looks Back."”

LEEEDS AMATEUR RADIO SOCIETY (G3BEW)
Hon. Sec. : J. R, Hey, 40, Richmond Ave., Headingley, Leeds. 6.
PROGRAMMES are now being printed and should be available
shortly. Anyone wishing 10 become a member should either

contact the Hon. Sec. or come along to any of the mieetings,
which will be almost every Friday at Swarthmore Educational
Centre, 4, Woodhouse Square. Leeds, 3.

The club caters for all interests in radio, and many interesting
visits have been arranged.

Programme for the first two nionths :

October 11th.  Discussion 10 rebuild the club T.X.

October [8th. Talk, * Army commuaication equipment.”

October 23rd.  Visit to Skelton Grange Power Station.

November 1st. Simple gram amplifier.

November 8th. Transmitting ev2ning. -

November 15th. Talk, ** War-time radar.”

November 22nd.  Visit to be arranged.

(G21G) will qalk on

CRAY VALLEY
H%n. Sec. : S. W. Coursey, G3JJC, 49, Dulverton Road, London,
S.E9.
THE meeting of the Cray Vallev Radio Club to be held on
Tuesday, October 22nd, 1957, ¢t 8 p.m. at the Station
Hotel, Sidcup, Kent, will be devoted 10 an exhibition of members’
home-constructed gear. A cordial welcome is extended to visitors.

THE WEST LANCASHIRE RADIO SOCIETY

Hon. Sec. : K. Wright (GIK VE), 24, Stuart Road, Liverpool, 20,

MEETINGS eontinue to be held every Tuesday evening ar
8 p.m. Morse classes are beld every week at the club room

under GIKKU. The club Tx is once again on the air on Top

band and 80 metres.

Plans for N.F.D. 1958 are also under way, following ihe
dummy run we had this year operatine under N.F.D. conditions,
but not actually taking part in (he contest. Any information
regarding the club and its activities will gladly be supplied by
the Hon. Sec.

WORKSHOP CALCULATIONS
TABLES AND FORMULZLE

Tenth Edition
F. J. CAMM

A handbook dealing with methods of calculation, solutions to

workshop problems, and the rules and formule necessary in

various workshop processes. It contains all the information
a mechanic normally requires.

From all booksellers, 7/6 net,
by post 7/i0 from the publisher,

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton Street, W.C.2.
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" A'TAPE RECORDER

A SPEECH-OPERATED MOTOR CONTROL
TO CONSERVE TAPE

By Hugh Guy

SIMPLE addition to a tape recorder whose

prime function is recording dictation can

produce a useful device for starting and
stopping the deck driving motors in synchronism
with the voice.

Not only does this achicve a considerable
saving of tape but results in a much more coherent
playback ; all the cmbarrassing gaps between
sentences while the speaker struggles for the next
phrase are climinated.

Such a device is not restricted to tape rccorder
applications alone but can be used in conjunction
with R/T rigs for transmission only when speech
mondulated, and the same design can be applied
cqually well to both baby and burglar alarms.

in this article the layout which is detailed is
one ta which the reader is by no means restricted.
There is no reason for example why the device
should not be built into an existing tape recorder
when used for motor switching. instead of con-
structing it as a separate unit round a small
loudspeaker as described here.

PRACTICAL WIRELESS
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Modifications of this kind are up to the indivi-
dual as the circuit is quite adaptable.

Circuit Details

On page 626 it will be seen that the circuit com-
priscs threc stages. The first is a high gain
pentode stage. V1. into which the output from a
Toudspeaker. used as a microphone. is_coupled
by a step-up transformer, Tt The amplified out-

= +250v put is then fed to V2a, which serves as a low
arK= 1EMOL impedance cathode follower outputﬁ stage for
. coupling into the appropriate tape recorder input
Al resistors = «00WF
are ‘4 watt -
10% toferance ¢ F2500
From VI vea p ' veb .
a/]og:z} i —— T A
vig
Rel
> e o~ elayy
TN
- - .
- - = Dverride
1 ~— T
L I 470K To ¥3a F—)—q.---- - b
= o uF Grid VSZ”"
o= ] Cothode ¢ =
ES < =
= Skt = = = 47k
= 4 7IMOE = = fwatt T—
Fig. Y.—Modification to Fig. 3, for increased Fig. 2.—One of the positions in which an override

sensitivity,

switch may be conuected.
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Fig. 6.—Drilling details jor support panel.

potential at its cathode rises when an audio
signal is fed 10 its grid. Hence amplified speech
signals icrease the cathode potential at V2b

O D DD D ) D) D} D)0 - D D 4 A D) A S - D (|- G | IO ) S D -t

e —

. Underside view with components identified.

KL e ) | G | ) D G | |} ) U | D | D - ;1 - ) D A | D - | <

sochet.  This part of the circuit constitutes the cathode. The capacitor €6 smooths out the varia-
conventional microphone pre-amplifier. The out- tions in these amplified signals and maintains this
put from the cathode follower is directly coupled jncrease in potential for upwards eof about a
to the grid of the V2b. This latter stage is a  second after the signals have ceased.
detector of the infinite impedance type, and the directly coupled to C6, V3a grid is also modulated

Being

I ¥ i ] < 684 countersunk
/'4635,% | | : '®3 g Fixing hofes — I
1y, * - /5/9' f } /////Z I||I
e PR : v G [
- — ce—= 3fpe o—— T TJ/‘_ f ] H.r'--
2 ® 0 I f .{ﬁ: AR .g,! |
R @_I_ .
VR 7 ! F 7%
B > - i A ” ¥
& f | rak 4
,” | 7/6 ot ol rad \
| . }* 2% >:>:.' |
| 4 4l ! ' i F
@e o = GHE f <% | f Y
| y i | i 3 i
. i e
7 . 7 {
g / 4L { I
Speoker mognet 4 77§ == ]
ciecrance Aok 3" '
- ol 4 *i
I .B ‘v [ 8 L= (% —a— J
1 %Q g - ' O s T i ;
. . o, b o 74 018 3 7 P /
| L. — % 8 % Foe S0k
. % : ; %
1% » . ) 5 ~ 3% 4
. & cie . | . ~ &ac »VB o
6 o } | Fig. 7.—Cover for unit.
) 1 8 . .
[ ¥ Y by this smooth voltage. Each time the loud-

speaker receives the spoken word the voltage
level at V3a grid smoothly rises to a mean \alue

determined by the volume of the speech.

Now the double triode V3 is connected as a
trigger stage, as many readers will have recog-
nised, with the result that an increase in the
potential of V3a grid will switch
the valve current from \'32b
(which normally conducts about
S milliamps) to V3a. The net
change de-energises relay RLJ.
mounted in the tape recorder. by
means of which the deck motors
arc switched on.

As soon as the mean level of
V3a grid has fallen—that is,
when the user of the device
ceases  his  commentary—the
valve current is once again
diverted to the right-hand valve,
and the relay is re-energised,
opening the motor switching con-
tacts and stopping the tape
receiver.

Used intelligently the inevit-
able start and stop times of the
recorder as the motor runs up 10
spzed and slows to a stop when
switched on and off by speech.
will not mar any of the recorded
dialogue. For example, a slight
cough or the figure of speech

- 1
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Front view of ithe switch unit.

“Er.” is sufficient 1o start the
machine, and nonc of the
conversation will be Jost at

Points marked £ are connections to chassis

circuit to increasc the unit's sensitivity.  Here
it will be seen that the audio gain remains un-
changed for the tape recorder input but that the
gain js increased for operation of the trigger stage.
Fhe output to the infinitc impedance detector
V2b is taken from an anode load in V2a via a
coupling condenser at an increased amplitude hy
viriue of the gain provided by the amplifier V2a.
Such a circuit now renders the unit suitable for
use with onc of the small, comparatively insensi-
tive crystal microphones available for about Ss.
from several of the radio component suppliers.

Override Switch

Some conditions of use will obviously require
that the tape recorder 1s not voiced-controlled :
for example. when the speaker wishes to record
intermitient dialogue of a conversational tvpe. In
these circumstances it is convenient to have a
switch mounted on the unit to override the action
of the voice controlled relay. Of the several ways
in which this can be connected Fig. 2 shows one
which will switch the relay into circuit regardless
of the audio conditions associated with the device.
Another cqually simple way is to arrange that the
relay contacts controlling the motor operate in
parallet rather than in series with the existing
deck onioff switch. With this arrangement, when
the deck switch is in the * off " position, the device
will be voice operated, and when in the “on”
position the voice operated rclay will not control
the motors.
HT+2 IE|

the  beginning of cach
sequence.

9@ v

on ve -
o L6
12

General Arrangement
Chassis drawings, discussed
in detail later in the text. give
sufticient information for the ; |
constructor to build the unit Vi
either as a separate self-con-
tained box housing the loud-
speaher in addition to the
circuitry, or as an cxtra
chassis to be accommodated
within the tape recorder itself

»er”
Rel
°

6e3V

and operated from the usual
desk-type microphone.

A small 3in. loudspeaker
was uscd in this design prin-
cipally because the sensitivity

of the unit is proportional to

the size of the diaphragm of
the device used as a micro-
phone. By the same token 2
Sin. loudspealker of the tvpe
sometimes  used  in oflice
intercommunicaticn cquip-

ment 1S even Mmore Sensitive.

It may be. however, that the &

constructor wishes to use a
less sensitive microphone, in
which case 1t is suggested that
the modification shown in
Fig. 3 be incorpoiated in the

O | T W R M —- || ) TP | D | | PP 4 | ({13t

| Over-rice

For connections to Over-ride
switch see Fig 2

Fig. 9.—Under chassis wiring. See also Fig. 8.
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Motor Relay Connections

Herc again several arrangements may suggest
themselves to the reader: one simple mode of
connection is shown in Fig. 4. In any event. it
is assumed that the relay. which is a 6.000 ohm
“Post Office type with at least one pair of normally
closed contacts. will be mounted in the tape
recorder itself. One very good rcason for doing
this, apart from the climination of extra leads, is

3
Deck
on/off Deck
/ Switch

Mot
otor AC

Ma.ns
Supoly

RL/

s

—

Fiz. 4.—Relay

to prevent the noise made by the relay when it is
actuated from operating the device itself. With
a sensitive arrangement the click of the relay
pulling in is amplified by the circuit which
prompily causes the relay to fall out again. The
nett effect is for a continual making and breaking
of the relay at a rate determined by the timing
combination C6 R&, about which more will be
said later.

o
Ao
3

connections for motor switching.

Constructional Deiails

The photographs show that the chassis consists
of three main parts, the cover part of which
(Fig. 7) is optional.

Figs. 5 and 6 show the chassis marking-out
details. The material used is 18 s.w.g. aluminium.
In Fig. 6 the details for fixing a loudspeaker are

PRACTICAL WIRELESS

November, 1957

left to the constructor. since the design of these
small speakers varies considerably one from
another. The front cover, too. is made of 18 s.w.g.
aluminium and has a large cut-out for the
loudspeaker in the front. It is suggested that a

__________________________ mr==——=——
5 - 3~ @3
-4 % i .
7o
Sy = &y ——————= =
_________________ ===
. - I Al 7 R
. A u 8
L2 % To- 5 3 22
V-G A A T 2% 4
CDB 8 g & ‘ BC_D///4 o=
Gk * | O
Q..—- /’F'\_\\ | ®__, —_—
o N
-7|"72*v \"D - ! . \E J L \\"07
=T ﬁ‘ N =173
v, ' S g v T AN o Fd
- S —
(GLY —" (8, - s
Hole driling  toble

A= 093" 8BA 42 Drill

B= 2" 684 3/ Drilt

C = */93" 284 /0 Orill

D= g B87G Holder
= 3

£ 7 B9A Holder

Fig. 5.—Drilling template for chassis.

suitable vent is provided for this by the use of a
picce of expanded metal.

The method of assembly of the three basic
parts is indicated in the photographs from which

=
= Z +250 V. H T+
5 RIOE
ps = Relay RLI
-
M Y, N 6e3V,
RI12 X
/ eccor 127 £
e 7T Va ——9—0
i [ S ANEL Y
"""" ]
: 3
= 7
B 3 4
) Xy
LS.
o==cs RI
\S/(/
L z
= -+ =
=R c6 T ZRE R9
Fig. 3.—Theoretical circuit of the switch described in this article. Z it

www americanradiohistorv. com


www.americanradiohistory.com

November, 1957

it will be scen that the small chassis (Fig. &) is
mounted at right angles to the support panel

PRACTICAL WIRELESS
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Connections from C2 1o the screen and cathode
of VI can now be made via the adjacent hele
in the chassis and the screen connection made 1o -

(Fig. 6) by means of two of four lin. 6 BA
countersunk  screws.  These four screws it
through four jin. long tubes—salvaged in the

RI—10 K. { w. 109,
R2—470 k.1 w. 10%,.
R3—150 k. } w. 109,
R4—18 k. } w. 10%,.
R5—1 k. } w. 10°.

Cl—1_uF 350 vw. Electrolytic.
C2—25 #F 25 vw. Electrolytic,
€3—1,000 pF 350 vw. Paper Tub.
C4—100 pF 350 vw. Mica.
C5—0.1 ,F 150 vw. Paper Tub.
R6—470 k. }w. 10", C6—1 uF 200 vw. Electrolytic.
53:27_;)9. iw. l(())‘f.’,. Vl;%‘lullard EL91 or equiv. f{e.g.
L7 m. b ow, 109, Z77).
RO—10 k., & w. 10%,. V2—Mullard ECC81 or Brimar
12AT7.

R10—5.6 k. § w. 109,
\'STMullard ECC91 or Cossor
646

RI1—330k, } w. 5,
Tl—M’idget 60: 1 Speaker Trans-

Ri2—1.2 m. | w. 59,
pre - set former used as step-up mike

Cl.
ary of the transformer 11

LIST OF COMPONENTS

SK1—Pre-amp. outlet Jack socket.

Cable A—4-way tiexible lead attached to unit,
terminated in 4-pin Carr-Fastener battery
plug to mate with corresponding socket on
Tape Recorder.

LS—3in. Moving Coil
text).

RLI—6 k. Relay with at least one pair
*¢ normally-closed *’ contacts.

2—B7G valveholders,

1—B9A valveholder.

Sundry 6 BA x 3;16in. R.H. screws, nuts and
solder tags. Flexible screened wire, connect-

Loudspeaker (se€

A screened lead should connect the secoml-
to the grid via its

VR — 1k,
transformer,

pot’r.

R R R L T T RS P P ey

case of the unit described from an old rotary
switch assembly—which scparate the support
panel and its chassis from the cover, at the same
time allowing mounting space for the loudspeaker.
which is fixed on the opposite side of the support
face from the chassis. The 2in. hole on the cover
is used 10 mount the override switch mentioned
carlier. while the }in. diameter hole allows access
to the pre-set control VRI. which is used in
setting up the trigger circuit.

A simple U-shaped piecc of metal with ventila-
tion holes and a cable access hole drilled in it
completes the assembly by providing a back cover
to the unit. The drawing of this latter piece is not
shown.

Painted white. the complete assembly needs no
extra finish, and makes quite an attractive unit.

#1811t (01ng SHLEI e 0 1h 10 S e im Lee0 e th it e e e e s e e ne e 10 e e e ve e e e ea e

ing wire, etc.

appropriate chassis hole.  The screened braid of
this lead should be soldered to the carth tag, to
which the heater chain is returned.. Next conncct
the cathode of V2b to the grid of V3a. The lead
from C6. which will be mounted on the loud-
speaker side of the support panel by copper wire
loops. can now be taken through the 2in. diameter
hole in the support panel from V3a grid. On
the opposite face of the support pancl. sccured
by the same clamping wired as Co, condenser C§
is mounted. The one remaining wire connection
to be made under the chassis prior 10 mounting
intervalve resistors, is that connecting the anodes
of V2a and V2b.

(To be concluded next month.)

Wiring Details

In commencing wiring the [
heater leads should be the
first to be attempted. A

tightly twisted pair of wircs
conncects the heater pins on
the valve bases in parallcl.
The earth side of the heaters

should be connected to an
carthing tlag screwed to the
chassis at V1. Multiple carth-
ing connections should be
avoided as these can some-
times complicate the hum
problem.  Throughout this

process and those immedi-
ately following. wiring is car-
ried out easily prior to
assembling the chassis to the
support panel.  Next, secure
condensers C1 and C2 on
adjacent sides of the chassis
by means of two tightly
Yooped copper wires, C1 being
on the wunderside of the
chassis. With a suitable

midget transformer T1 in posi-
tion wiring can now proceed.

Fig. 8.—.4hove chassis view and wiring. See also Fig. 9.

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL

YOI

OVERCOMING FREQUENCY DRIFT.

WIRELESS November, 1957

FREQUENEY EORRECTION

SOME INTERESTING CIRCUITS

By Gordon J. King, Assoc.Brit.lR.E.

HERE are two essential requirements {or any
system of automatic frequency correction
(usually known as A.F.C.), and these are:

(1) an electronic device whose magnitude of react-
ance can be altercd by the application of a control
voltage. and (2) a device for the production of a
control voltage that will alter both in magnitude
and polarity depending upon the extent and dircec-
tion of the frequency drift in the system it is
desired to correct.

1n this article we are concerned with the appli-
cation of A.F.C. to broadcast receivers (with special
reference to V.H.F.-F.M. receivers, tuners and
adaptors) so as to cerrect automatically any tun-
ing error which may arise due to value drift of
critical components or even due to mistuning
of the receiver initially. It is interesting to note
that during the carly days of the superhet receiver.
when push-button station selection and mechanical
press-button systems (using electric motors) were
popular, A.F.C. was often featured in the more
expensive receiver as a means of combating the
accurate-tuning limitations of thesc systems.

Oscillator Reactance
Tuned Circuit | Volve
: et
[}
.
'
1
1
: e,
J ' S

» ‘:
1 ::

- E L E“ E
' = =
] = =
a =
1 W :E
Y | =

_ _9mCR

i T+ (WGR)¢ Control Voltage

where W =2Nf and f = oscillator frequency

(s)

Fig. 1.—Two popular electronic reactance circuits.

applied to it is zero or nearly so) contributes to

one of the critical reactance elements in the
osci_llator circuit.
Thus. since this additional reactance in the

oscillator circuit can be altered about its nominal
value by the application of a control voltage. it
clearly follows that alteration of the control
voltage above and below an arbitrary zero refer-
ence point will result in a frequency swing of the
oscillator above or below the frequency to which
it is tuned. In other words. within a small limit.
the oscillator frequency will come under the con-
trol of the voltage applied to the clectronic
reactance. and if one so desired it would be
possible remotely to control accurately the tuning
of a receiver. say, from an armchair by means of
a potentiometer and a battery. There is little
future in this. however; the idea is to get the
control to work automatically so as to bring the
receiver back into tune as the circuits drift. We
will see later that a control voltage which is suit-

A
Oscillator ¢ L Reactance
Tuned : Valve
Circuit !

L

p

2

<.
Lo |
<
<A
/
(3
1
1
1
]
'
¥
2
1 +HW.CR,)
Lyv= ——_—gm g)ch) Contro/ Voltage

where W= 2Tf and f = osciltator frequency ( 8
/

At {a) is shown a circuit which reflects across the

oscillator tuning an effective capacitance, and at (b a circuit which is eflectively inductive in nature.

The idea progressively lost favour. however. but
with the introduction of the V.H.F.-F.M. system
of broadcasting and the need of very accurate
tuning to avoid unnecessary A.F. distortion.
coupled with the possibility of even greater f{re-
quency drift due to the very much higher
operating frequency. A.F.C. as applicd to tuners
and adaptors is undergoing a revival.

The Electronic Reactance

Let us first examine the requirement as detailed
at (1) above. The electronic reactance must be
closcly associated with the tuner’s Jocal oscillator
and applied in such a way that its nominal
reactance (i.c.. that which it presents to the oscil-
lator tuncd circuit when the control potential

able for this purpose can be obtained from the
receiver itself.

The Reactance Valve

The clectronic reactance takes the form of a
pentode valve in which the anode circuit is in
parallel with the tuned circuit of the oscillator.
basic circuits being shown in Figs. 1 (a) and (b).
From Fig. 1 (a) it will be seen that also across the
oscillator circuit is introduced 3 series-connected
resistor capacitor combination whose junction is
connected to the valve's control grid.  The pur-
pose of this is to supply the control grid with a
portion of oscillator voltage that falls 90 deg. out

(Continued on page 631)
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LASKY'’S PAGE OF MONEY

GOLLARO
4-SPEED
MIXER AUTO-CHANGER

Late~t model RC.156 incorporat-
ing anto and manual control
enahbline records to be played
~inzly or automaucally. Com-
pirte with Syudio erystal pou.
andrapphire stvlus, 1.ast £13 17 -,

TR T

. 4-speed with t.
up, £8 1%

SINGLE PLAYERS
Collern 3554, 3-spd.  Single
Record Player with Studio T
pLL erystal cartridge and ~tyh,
£6 19-6. Post 3.

Collera 4364, 4-spd.
Vlayer, £719 6. Post 36
T VYTV VVVVTVYTVwwYe

TRANSCRIPTION
TURNTABLE
BARGAIN !

Swerial Otfer of the well-known
Cullera 2101 3-speed Transcrip-
ijon Turntable complete with
Tianacription p.au., including PX

dirigee. vice g 1616)0

Price without pickup,
£12120.

crystal

Single

GLAMALMALMLALALLALNLDAD

Teletron “ Companion ”
3 - TRANSISTOR POCKET
RADIO. T.R.F. circuait covering
mediin and long watves. with

balanced armature output,
Ferr-te aerial. Note small xize :
45 % 3 x lin. You can build

this nevel transistorised
poCket receiver for only 89l6
'ull instructions and price list,
Gd. post free.  All components
available <eparately.

LASKY'S F.M. TUNER

PRINTED CIRCUIT VERSION

OF G.E.C. 912 “ F.M. PLUS "

TUNER FOR HOME CON-
STRUCTION

I TRANSISTORS

at a reasonable price

Hermetically sealed and
temperature  \ariations.
wuaranteed effinjent.
K.V, P.NP. Junctinn Tyvpe, <uitable for
medium and low Ireq. oscillators, freq.
vhangers and LT, amplifiers 21
‘1.5 tu 8 Me s

unatiected by
Tested  and

).
spot—yellow and

t Double red.)
AUDIO P.N.P. Junction Type. saitable
ior high gain and low freq. amplifiers,

and for ouiptit stages up Lo 10/-
230 milliwagts,
‘Double and green,)

spot—yeltow
Post Frec.

Special prices for 8 and over,

Frd opsruting dula und civeuit dicgrams Jor receivers, oscillators.

amplif ete., suppiied with each I'ransistor.

LASKY’S TRANSISTOR AMPLIFIER
A ; KIT milfizv?:m)
FOR CONS K
TION ON P

CIRC

Minfature size :3iin.
~ 3tin. Height can be
under 1in. Uses our
hermetically sealed
Transistors and
operates frem 6-volt
— battery. Output
impedance 5 ohms.
FULL DETAILS, cir-
cult  diagram  and
% - ~hopping  list, 1.-.
s rost firee.
= Al ecomponents qio.d-
3 | able  sepurately,

i
23

COMPL 2 KIT meluding 4 Transistors, all brand new
components, ]a_LesL_ T.C.C. mintature condensers, PRINTED
CIRCUIT and full instructions, 86/6’ Post Free.

LASKY'S TRANSISTOR SUPERHET
TUNER FOR HOME CONSTRUCTION

ON  PRINTED CIRCUIT
Uses 3 R.F. Transistors and 1
Zermanium diode, 3 I.F. trans-
tormers, Ferrite rod aerial.
Operates from nne 8 v. battery
and one 1.5 v. cell. Size of
printed circuit, 3iin. x 3lin.

CAN BE BUILT
FOR ONLY

£5/12/9

Full details and illustrations
POSt free on request.

Den.onstiations al both oddiosse:

o

Nate.—This Tuner i conjunction with our ‘Transistor
Ampliner as ahove) makesan excellent Transistorized radio.
Cabinets available.

CAN BE BUILT FOR 8 GNS. APPROX.

Uwes 5 valves, 2 germanium diodes and brand new T.C.C.
condensers. T'he PRINTED CIRCUIT epsures that the L1,
and R.F. amplifiers are extremely ~table at maximumn gain
and resylts are consistent on all tuners.

G.FE.C. I'M TUNER BOOK pluz our full data and Shoppine
List, 2 8 post (ree. All parts available ~“eparalely.
ALIGNMENT SERVICE 1s avarlable,

(HARROW ROAD) LTD,

42. TOTTENHAM COURT ROAD, W.1.
Telephinne ©  MUSeun 2605,

HARROW ROAD., PADDINGYON, W.9,
LADbroke 4075 and CUNningham 1979,

Open all day  Saturday, early

370.

LOW R
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LASKY’S NEW
FIDGET T.R.F.

CAN BE BUILT
FOR ONLY 99/6

Post & Pkg. 5/-
tiandsome contemporary desicn
rase,. overall size 8iin, de,
ivin. deep, 5in. hi LIesh
douhle-purpose EBP9
and rooled
2A)-230
o d . ain. P
<peaker. : cabinet n
cream. pastel green, pink, blue,
FULL DATA. wnstructions, cir-
cmt diagram and shopping st
16 post free.

All components availahle
2eparately.
CABINET only, as illus. 12¢

plus 46 post and pkg.

LASKY’S BATTERY
PORTABLE

CAN BE BUILT
FOR ONLY 7 GNS.

Or as a mains battery job with
200250 v. A.C. Power Unitforon'y
9 G-, Carr. and pkg. 4,6,
Porformance  of “this  4-valve,
2-wave superhet equals readve
built Poriables costing pounds
more.  The PRINTED CIRCULIT
supplied makes construction
amazinglv essy.

Circuit.  diagram, tul)
ete . 1 6 post free,

dala,

MULLARD 510
AMPLIFIER KIT
WITH T.C.C.
PRINTED CIRCUIT

All =pccitled components used
and vou have your choice of
nansformers  and chokes by
Pai ., Haddon., W'B, Elli~on
of Gilson. Demonstiations <iven
any time,

COMPLETE KIT

All parts and printed cireust jor

building the Mullard 510 jrom
10 Gns.~
Iull details on request. Raok.

3 6. post free.  All components
avdilable separately. Also avajl-
able built ready for use. Prie
acco ding Lo transformers ywed.

Hl
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2-3 WATT
AMPLIFIER

THE SUPEREX ‘55" SUPERIOR BUREAU
BATTERY

PORTABLE
BUILDING COST

£7-15-0

Plus 4/- P.P.

Cabinet size, | An elegant cabinet in richly figured
104in. x 8fin. x 4%in. | walnut veneer, internal panels in polished

- sycamore. A drop front lid covers a

—_— 4.VALVE SUPERHET. sloping, uncut contro! panel (16in. long x
THREE V_ALVE TYPE (ECCB], £LS4, * |02pin. high) atongside [:Nhich is an uncut
EZ80). A high quality amplifier dasigned | 9 LONG/MEDIUM WAVES. base-board (15%in. long x 13kin. back to
to satisfy the requirements of the more . A front). The inside of the drop front lid
dnscrumlmat_mg record en'rdhusiast. Threi % 7in. x 4in. SPEAKER. is panetled in beige leatherette. In the
controfs give a very wide variation © lower part of the cabinet are two large
tone. Qutput approx. 2 wares. Fully * B7G L4v. VALV storagep cupboards (13lin. high, 7}ign.
isolated _chassm.‘_ Overall size approx. Y SIMPLE CONSTRUCTION. wide, 164in. deep). The lid and cupboard
6%in x Sin. x 2lin. handles are in chased Flortentine bronze.

PRICE 79/6 Plus 2/6 P.P. SEND 1/6 FOR BOOKLET. Overall dimensions (33in. high, 34in. fong,

161in. deep). |61 GNS.
PRICE 2 Plus 25/- carriage.

CHASSIS ASSEMBLY
CONTAINING : SUPERIOR RADIO SUPPLIES,

funched chassis, Backplate, et |37 HILLSIDE, STONEBRIDGE,

x 7in. x 8in.

- Dl LMS.G. N.W.10.
Y Multi-colour Glass Dial L.M.S.G Phone : ELGar 3644

% Drive Drum and Spindle. SHOP OPEN : 9 a.m. to & p.m. Monday
Y Continental Control Knobs. to Saturday ; 1 p.m. Thursday.
TERMS : Cash with order or C.O.D.
PRICE 22/6 Plus 2/6 P.P. (U.K. and N. lreland only).
o

OSMOR (Frequency Controlied) FM ’;,pro

Switch-tuned Feeder 7 gy,
With special quick-build chassis 0/6 ef-,)l-
A completely stable drift-free unit for adding to ] o, l,g
existing radio or Hi-Fi amplifier. 40 . ;
EASY TO BUILD s,-m Qsjp et
Size 4lin. x Slin. Ple }'ﬁ,te
Wiring diagram & circuit on request. Re/;, o~
edy
OSMOR COILS & COMPONENTS AVAILABLE FOR THE FOLLOWNG PUBLISHED CIRCUITS
* Wireless World "’ P, Wireless '’ ** R. Constructor "
F.M. Tuner (Amos). High Quality B'cast Rx TRF Tuner.
Economical Rx. Alternative S’het. : 3 plus | 5'het.
Reflex Push-pull Rx. Modern Battery S’het. Hi Q [’re-set push-pull.
2-v. Superhet. 7-5 Push-pull S'het. Transistorette.
Car Radio. Car Radi Progressive Rx.
Transistor Portable (Amos). ar Radjo. Whistle Filter.
Bedside Rx. Crystal Tuner. S.W. Rx.
Sensitive TRF Rx. Autoradiogram. Band 11l Convertor.

WE HAVE A FULL RANGE OFf COILS FOR TRANSISTOR CIRCUITS
— OSMOR COILS fk[f/ Send 10d. (stamps) for fully descriptive literature
. including OSMOR DESIGNS —5-Valve S'Het, Mini- =

¢ 2” ature ditto, Battery and Battery/Mains Receiver, -

FOR HIGH Q Mains T.R.F. S'He: and T.R.F. Feeder‘s.n Band 3 gonve:'::rs. Wil:ing

Diagrams, Chassis Templates, Coil & Coilpack information and price

5 v

seleCthlty & Performance lists and information on circuits in ** Wireless World,” ** Practical
Wireless,” “* Radio Constructor.” Full Circuits included. See also
Classifiad Advts. on page 658,

” (Dept. PW16) 418 BRIGHTON ROAD,
SOUTH CROYDON, SURREY

CROydon 5148/9
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of phase with the oscillator voltage acting in the
anode circuit—the phase shift being achieved by
the function of capacitor €. '

How this remarkable arrangement acls as a
reactance can be realised when it is considerad
that the amplified grid voltage acting in the anode
circuit draws from the oscillator a current which
is almost 90 deg. out of phase with the vohage
across the tuned circuit of the osciltator.  This
cficet is. of course, precisely the same as that
which would occur il an additional capacitor or

\'\»‘X\’//WM—'
& R3 f
{ Oscillator
Tuned . (TR
Circuit é‘/’.g;:"”’
> R
cz2 %
H;
Zpa
= Control
= Voltage
-t—wmmm
=

B

%

7%

N
\

Fig, 2.—A junction divde 4.F.C. circuit.
inductor were connected across the tuned circuit
in place of the clectronic reactance.

In the circuit at Fig. 1 (a) a capacitive reactance
is presented 1o the oscillator circuit because the
oscillator current in the reactance vahve anode
circuit leads the oscillator voltage by 90 deg.
The actual magnitude of capacitance Cv so created
depends upon the amplification of the valve and
the values sclected for ¢ and R, Since the
amplification of the vahe depends on its mutual
conductance, gm. it follows. therctfore, that an
alteration of grid bias, which effectively  alters
the value of gm. will modify the value of the
capacitance reflected across the tuned circuit und
also the tuned frequency of the oscillator. A
method is thus available of altering the oscillator
frequency by means of a control voltage.

There are several other ways of connecting a
reactance vah e so as to provide either a capacitive
or inductive reactance across the oscillator circuit.
Fig. 1 (b) shows an arrangement which gives un
inductive reactance.  Here the positions of ¢ and
R are reversed--the capacitor in series with the
anode of the valhve and R simply senves to block
H.1. from the control grid circuit, There are also
1wo other versions in which inductors are used
mstead of capacitors to give both inductive and
capacitive  reactance cifects in relation 1o the
ascitlator circuit. but the circuits shown in Fig. 1
are the most commonly used in practical A.F.C.
systems.

The Use of a Junction Diode

With the introduction of the junction diode.
another mcthod of altering the frequency of an
osaillator by adjustment of a control voltage has
heen made available. The principle of operation
relies upon the fact that the capacitance between
the two clements of such diodes varies as an

www americanradiohistorv com
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apphed bias voltage is varied. provided the disde
is biased into the non-conducting region.

Tests have shown that the G.E.C. SX041
Mullard OA10 diodes ovhibit this efiicet and ase
suitable for conurolling frequency drift, even in
V.HLE-FM. receivers where  the  freguency
imolved is in the region of 100 Mcrs.

Fhe diode capacitance decreases with increase
in bias voltage. and with the bias judiciousdy
A AF Quteur

HT+

-~
=
= =
Zr Y
- =
= =
el
—— i
Contre/
Wltage
-
=
ke
S
] s
=y
Ce

3.—Basic circedt  of  phase  diseriminator.

Fie,

arranged so that the diode is operated on the most
lincar portion of its characteristic curve a fre-
quencey deviation of approvimately plus and minus
350 keys can be secured with a conventional
capacitor-tuned oscillator working in the region of
100 Mc/s for a bias change of approvimately plus
and minus S volts. The frequency, bias charac-
teristic s0 achieved is not wholly lincar, and at
low and high bias levels it tends 1o flatten om,
but the tests reveal that 2 masimum slope of
approvimately 100 k¢ys per volt can be oblained
without undue  difficulty  over the  workable
portion of the curve.

A circuit iHlustrating the principles involved is
shown in Fig. 2. From this it can be seen thut
the junction diode s efiectively connected  in
paraltiel with the oscillator dreuit: capacitors (]
and (2 serve to isolate the diode from the circuit
from the 1D.C. point of view. but huve htde dis-
turbance value from the aspect of the oscitlator
signal.

Resistor R3 holds the oscillator circuit away
from the relatively low impedance of the wias
source which is obtained by way of the potentinl-
divider comprising RI and K2 across the H.JJ.
circuit.  Resistors R4 and RS along with capacitor
(3. decouple the control voltage circuit and pre-
vent the oscllator signal gaining adminance (o
other sections of the receiver.

As with reactance valve circuits. the presence
of the diode across the oscillatony circuit tends (o
decrease the amplitude ot the oscillator signal
due to resistive damping. and this alters shightly
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as the control voltage is altered. Both this resis-
tive factor and the factor concerning the additional
nominal caracitance of the control circuits must
be taken into account during the design of the
oscillator section.

The Production of a Control Voltage

As intimated by requirement (2). at frequencies
above and below the oscillator frequency required

TPos/».'/'ve
Output
Voltage

LE
~— Be/ow Resonance

Above Resonance —»

Negative
Ougtaput
Voltage ‘

Fig. 4.—Discriminator characteristic.  Hlustrating

how the output voltagze will vary as the signal fre-

guernicy alters below and above resonance of the dis-
criminator transformer.

to give the correct intermediate-frequency the
control voltage should be approximately positive
or negative with respect to a reference voltage
which may be present when the tuning is exact.
Since this reference voltage is usually zero, the
control voltage swings positive or negative
depending upon the direction of the tuning error.
Provided the control voltage applied to the
clectronic reactance or junction diode is of a
polarity which alters the reactance across the
oscillator tuning in such a way that the oscillator
frequency is altered to decrease the error of devia-
tion of the intermediate frequency. the tuning
error of the receiver or tuner will be automatic-
ally corrected. It the polarity is incorrect.
however, the receiver will be permanently held oft
tune. and cven by careful operation of the tuning
control correct tuning will not be possible.

The Phase Discriminator

The control voltage is obtained from a phase
discriminator. which is illustrated in basic form
at Fig. 3. Valve VI might well represent the final
L.F. amplifier or limiter of a V.H.F.-F.M. receiver.
It thus has applicd to it an intermediate-frequency
signal, which is re-devcloped in amplified form
across the primary of the discriminator trans-
former Tt in the normal manner.

Because the secondary has a centre-tap. each
diode (D1 and D2) will receive a signal ol equal
voltage from the secondary. but displaced in phase
by 180 deg. Each diode will also receive a signal
direct from the primary by way of capacitor Cl.
and as long as the incoming signal coincides in
frequency with that to which T1 is tuned. there
will exist a phase displacement of 90 deg. between
the voltages across the primary and sccondary.

WIRELESS . November, 1957

This is a normal characteristic of tuned and
coupled circuits. and under this condition of exact
tune the signal voltage arriving through C1 will
add equally to the two diode circuits.

Since the two resistors R1 and R2 are of equal
value. there will be equal current in the diodes
and equal voltage across the resistors. with polari-
ties as indicated on the circuit. The overall
voliage between points marked A and B on the
circuit will thus be equal to the sum of the volt-
ages across R1 and R2. and under this condition
will resolve to zero because the voltages have to
be added in opposition.

Phase Change

When the frequency of the incoming signal
diffiers trom that to which the transformer is
tuned. however, the phase between the voltages
across the primary and secondary changes either
below or above the 90 deg. reference depending
on which way the coils are off tune in relation
to the signal. When this happens the signal volt-
age arriving through Cl is no longer added
equally to the two diode circuits. It adds to one
and subtracts trom the other due to the phase
change. Thus, the current increases in one diode
and decreases in the other and, similarly, the
voltage increases across one resistor and decreases
across the other. To illustrate this point: when
the tuning is correct 10 volts may develop in
opposition across each resistor. giving zero output
between A and B, while in a mistuned condition
the voltage across RI may fall to 5 and rise to
15 volts across R2. giving an output of [0 volts
positive at B with respect to A.

The magnitude of voltage so obtained due to
tuning error will depend on the deviation of
phasc. with respect to the 90 deg. reference,
between the voltages across the primary and
secondary windings. remembering that the phase
can change either above or below 90 deg. accord-
ing to whether the intermediate-frequency is above
or below resonance. The curve at Fig. 4 illustrates
the manner in which the output voltage will vary
as the frequency alters below and above resonance
of the discriminator transformer.

The control voltage is taken from point A with
respect to chassis, and passed through the flter
comprising R3 and C2 for connection to the
contro! grid of a reactance valve or to a junction
diode.

Readers who arc familiar with V.H.F.-F.M.
receivers will recognise the circuit at Fig. 3 as the
Foster-Secley phase discriminator. It is interest-
ing to note that this circuit was originally
developed. for A.F.C. applications before the war,
before its use as an F.M. ““dectector = was fully
realised. One should not get the idea that a
separate discriminator is necessary for A.F.C.
applications ; the existing F.M. discriminator is
pertfectly capable of performing the dual function
of demodulating the F.M. signal and supplying a
contro! voltage for an AF.C. system. The AF.
outpui is taken from the discriminator in the
usua! manner.

it should be mentioned that a suitable control
voltage can also be obtained from a balanced
ratio detector circuit. from the A.F. take-off point
with respect to chassis, which is invariably con-
nected to the junction of the matched load resis-
tors.
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FOR VALVES o 3::20’13]2':'0“0’”0“3 RECORD PLAYER URITS
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13 [NERE I 8in. P.M. SPEAKER UNITS
GeNE 86 7t 126 | | WEN et Teanerore . Ko e LOUDSPEAKER UNITS
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5 b mosg 0 HEADPHONES-MICROPHONES
i
Bs 6| T, OUR 1957-1958 CATALOGUE | EX-GOVERNMENT HEADPHONES AND
1186 Petae 128 IS NOW AVAILABLE TO ALL MICROPHONES
H g Pl 128 READERS OF THIS MAGA-]| IR Tow resistance fype 130 ddne 76
A 6 ! ;g,“ ZINE. 48 PAGES OF COM- B - ’
. - " - e ierophones. Ametican cnpl o,
& 8 12 PONENTS AND EQUIPMENT nplete with st bad and plog 1y
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A e — | C.O.0. Postage and Packing
charges extra, as follows ;

Ord | 10/~ dd '~
103 LEEDS TERRACE 200 aas 16 ol ade 201 g8
add 3/- unless otherwite stated.

WINTOUN STREET Minimum C.O.D. fee and

postage 3'-.  All single valves
postage 6d, Personal Shoppers

LEEDS 7 Monday-Friday 9 a.m. to § p.un.
Saturday 10 a.m. to | p.m,

———Em L
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TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

RED-SPOT 800 ke's Audio Frequency. ............oooeeeeen
1,0 1-SPOT 1.6 Mc = Mixer and Frequenc P
WHITE-SPOT 25 Mc < R.F. and LF, Amp......ooooinns

All Transistors are Tested and Guaranteed.
N.B. The Red-Spot i~ similar to Muallard 0C71.

The New
“ ”»
TRANSISTOR-—8
Push-Pull Portable Superhet -
Can be buill for £| Illo/ -

"This Portable 8 Transistor Superhet s tunable for both
Medium and Long Waves and 15 compaiable in performance
Lo any cguivalent Commercial Transistor Set.
Simplified construction enables this sct to be built eastly
and quickly into an attractive lightweight cabinet supplied.
FENSTAR FEANTURES We can supply all
% 8S3pecially Selected Tran=istors these items inctud-
% 250 Milliwatts Output Push-Pull ing Cabinet flor
4 Mediumand Long Waves £11-10/-.
% Internal Ferrite Rod Acrial All parts sold
4 7 x4 Elliptical High Resistance Speaker separately.
4 Drilled Plastic Chassi= 3! x 24n.
% Point to Point wiring and practical 3 —

lavout Send for circuit
& Lconomical. Powered by 7! v. battery | diagrams. s
% Highly sensitive sembly data. illus-
* Atiractive lightweight contemporary | lrations and in

case structions. and
r Pabr of Matched Mazda Xe1gps | /U shopging list.
~applicd at additional cost of 40-, -

Call and hear demonstration model.

“EAVESDROPPER"”
THREE TRANSISTOR POCKET RADIO
(Nu Aerial or Earth required)
Pre-selected to receive the Light and Home Stations. Total cost.
as specified including Transistors. Transformers. Coils, Con-
densers and Battery, etc., with circuit and plastic case.
All items sold separately. 77l6 POsT FRF{E .
With single phone, 82'6. With Min. Hearing Aid, 82'6.

THE TELETRON “COMPANION "
THREL TRANS 'OR POCKET RECEIVER
MEDIUM AND LONG W AVES, NO
Tuned R.F. Circuit. Ardente Transformers. 3 Tran:
Drilled Plastic Chassis and Cabinet size 41 x 3 x lin.. an
Components. Balanc Armature Output., Batteries, Knobs
and Transistor Hoiders. ‘l'otal cost

89/6

ALL PARTS SOLD SEPARATELY

AN 1 S IIOMELIGHT ™
TRACER _‘I'\\'([ 'l'RANSlS.'l'()Il
Compicte Kit with 2 Tran- PERSONAL  PORTABLE
sistors, Components, Mo Aerial or Earth
Phone< with Ciceait and Regaired
plastic case, 42'6. We can supply all com-
ponents including 2 Tran-
sistors, Diode. Resistors,
Condensers and Miniature
gearing Qid and Elabtig
o rernegn e ase size 41 X 2§ X an
TIHE “OMINITWO ™ 1t v. Battety.  FOR 52 8.
smallest Transistor et All items sold separately.
Marketed.
size Sine X 2in. x lin. DNo
3 8 V. VIRRATOR PACKS

Aerial or

2 Transistors. Variable Tun- Output 120 v. 36 mA., 12'6.

ing, Med. Wave. Complete Brand new.
with Hear;’r}g A‘id'(‘ All C(:m-
ponents. Plastic Case. 11 v. g 3 = sQu B
Battery. Practical Lavout. “vi‘ O'RN'S'(‘!X;\OI;‘I
TOTATL COST 49 6 COM- Conptete Kit with 2 Tran-
PLETE, sikxtors. Components, Cir-
(All Items sold separately). cuit and plastic case, 25.-.

SEND STAMPS FOIR NEW 1957 28-PAGL CATALOG UE
OPEN MONDAY to SAT. §-5. THURS. 1 o'clock.

HENRY’S RADIO LTD.

5 HARROW RD., EDGWARE RD., LONDON, W.2.
TEL.: PADDINGTON 1008-9

The SUMMERFIELD

PORTABLE RECORD PLAYER. High
Fidelity reproduction of all sizes and types
of records. 2! W. High Quality Output.
Automatic Record Changer. Turn-over crystal
pick-up head. A.C. Mains 200-250 v. 50 cycles.
Price 19! guineas. Packing and Carriage 15/-.

RADIO INSTRUMENTS SUPPLY FACTORY
STATION ROAD, HAROLDWOOD, ESSEX.
fngrebourne 2935.

ALL-IN-ONE
RADIOMETER

* Circuit Test

* L.T. & H.T. Tests
* mA Test

% Valve Test

Use the PiFco Al-in-One RabioMmi Ter for the
practical testing of all types of radio and electrical
apparatus. You can carry out continuity and
resistance  tests. check H.T.. L.T.. and G.B.
voltages. also Household Appliances, Car
Lighting Systems, Bell Circuits. etc.  May be
used on A.C. or D.C. mains.

; ONLY
Obtainable from your local dealers. * 2 , 6
Write for informative folder to :— SOMPLETE

PIFCO LTD., WATLING ST.,, MANCHESTER, 4

36-37, UPPER THAMES ST., LONDON, E.C4
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The Radio Show, 11957

OUR CORRESPONDENT REVIEWS SOME OF THIS YEAR'S EXHIBITS
By the Marquis of Donegall

features of this year's Earls

arc dealt with in our com-

panion paper  Practical Television,” so

we shall confine onrselves here to sound radio
and other aspects of the exhibition.

Many of my remarks on the general trend of

the show apply. however. as much to radio as to

HE television
Court Show

television. For instance. the general tendency
towards Continental  styling— gloss tinish  and
*eold 7 metal (rim and the growing of stream-

line legs on to console models. It was. in fact.
obvious that the manufacturers had made an
all-out cifort to make the radio set fit in with the
furnishings most likely to prevail in the modern
home.

In the case of television. this year's show
celebrated a definite 21st birthday. To fix any-
thing quitc as marhed as that in the case of
radic is more difficult.  But if we look back 30
vears—as | have done in my journalistic files-—
it would ceem that radio as we know it was
first put before the public on a big scale at the
Olympia Exhibition of 1927.  Previous evhibi-
tions at the White City and at the Albert Hall
had been chiefly devoted to the home-construction
of sets—mostly crystal sets at that—the multi-
valve set being decidedly the exception.  Anywayv.
1927 saw the end of Donegall’s faithtul cat’s-
whisher contraption and, as far as the show was
concerned. it marked the end of knob-studded
panels with trailing wires and unsightly batteries.
The novelties introduced were the all-mains set.
the superheterodyne and the gramophone pick-up.

At one jump 1 plunged from the ridiculous to ithe
sublime and bought myself a portable-—at least
it had a handle for those of Samsonic strength
- -that got Schenectady. Pitisburgh and most 01
South America quite regularly from my fiat in
Westminster.  And thal. youngsters. is more than
am of vour 1957 portable sets will do'!

Apart tlom the improved styling of cabinets
and the “leg ™ display. practically every manu-
facturer had concentrated on smaller. more cfii-
cient and more colourful portable sets.  Starting
with the giants. there were the larger 1V, V.1.F,
radiograms. with special loudspeakers and other
features for improved sound. A good example
was the model 1628 H.M.V. at 57 guineas. 1his
stands on legs and includes storage space for
records. but has no TV,

As no separate radio chassis is involved there

were more TV radiograms than ever before.
Nearly all the familiar mahkes had them but |

noticed particularly atiractive examples by Ulira.
G.E.C.. Decca. Ehco and Pye.

Continental ideas have certainly clongated the
radiogram.  Very compact models for flat§ were
shown by Invicta and K.B.. but the vertical design
is becoming rare. The trend is for low models
with hds .md wide models with sliding doovs.
The new look 7 is horizontal with metal trim.

Hi-Fi

Horizontality has the advantage of allowing
ample space for record storage and gives room
for several loudspeahers. R, G. D. and Regentone
had no less than five. and
arrangements up to four loud-

speakers were quite frequent.
By this means sound acquires
a -1 effect and the frequency
uspons» is  smoothed and

e tended—a development
n;u.%ll'lled by the V.H.F.
radio and included in nearly
all radiogram chassis, as well
as for the purpose of doing
justice to hi-fidelity records.

Acoustic  chambers,  cross-
over filters (ensuring that cach
speaker receives only the fre-
quencies it can  handle) and
high-grade pick-ups (inctuding
the variable-reluctance type).
were other features to ensure
s the radiogram competing with
unit hi-fi equipments. Prices
ranged from £50 to 80 guineas
for lhe de Juxe designs.

Printed Circuits

A luxury TV-Radio, Tape Recorder and 4-speed Record Player,

by Sobell.

Printed circuits and tre-
mendously  increased use of
transistors have resulted in
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cvery manufacturer producing a mains-battery
portable andjor a midget A.M. radio. H.M.V.s
model 1410 at 13 guineas is a battery receiver
weighing only 24ib. Typically. a printed circuit
is used througheut. three low-consumption valves
and two transistors. Similarly. but with the tuner
on top for L. and M. wavebands. the (2} guinea
Cossor is rather like a 10in. wide box-type lady’s
handbag. it comes in black and white or tweed
green and dark green with a polythene protective
wrapper and weighs 61b. with batteries.

At 19 guincas Cossor have an all-transistor
pocket radio about the same size as my Amcrican
Zenith sevea transistor job.  Cossor’s is a four
transistor set tor medium waveband receplion
finished in red. buff or grey actificial lizard skin
(6in. X 3tin. X Hin.. weight 170z.).

Actually, the smallest set in the show was the
Perdio with dimensions of S3in. X 33in. X din.
also a transistor pochet sct.

Portables

Transistor battery sets are still too expensive
to menace the little 4-valve portables retailing at
about 11 guineas. of which good ¢xamples were
shown by Murphy. Philips and Stella. the average
being about half the price of transistor models.
But scveral new transistor sets have been
developed by. for instance. Cossor. G.E.C.. K.B..
Pam and Pcto-Scott. with the advantage of very
low running costs—perhaps a ¢d. a day or less.
(I have been running my Zenith for nine months
and have not vet had to buy a new midget Ever
Ready battery for it!) .

Development now continues in reducing the
number of transistors in an average set from
8 to 6 while at the same time striving for
improved sensitivity and increased volume.

There were two items that do not seem to fit
into any particular category. The first was a
TV radiogram recorder by Pye. which. it should
be mentioned. uses not tape but magnetic disc.
It is called the Pye © Trio ™ and costs £167 Ss. 6d.
complete with the nccessary accessories.

Having been asked by several
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G.E.C.s problem has been to find a method
for correcting the destruction of balance so far
inherent when the listener moved away from a
central point between the strategically placed
loudspeakers.  Such correction has been found
possible for time differences up to a maximum of
about one-five-thousandth of a second by differ-
ences of sound intensity. After this. the position
of the apparent sound source becomes less well
defined.

Planned Furniture

To continue for a moment with displays that
fitted into no particular category. | was impressed
with Pamphonics * Hi-Fi in G-Plan ™ furniture.
The idea is to eliminate cluttering-up the living-
room with a monstrous radiogram and an equally
incongruous television set that completely wreck
any pretensions that the room may have towards
artistically planned furnishing. The way to avoid
this terrible state of affairs. says my friend
Pamphonic’s Victor Weake. is to call in one of
his experts who will proceed to incorporate any
amount of Hi-Fi into your dwelling so that its
outward and visible signs are hardly noticeable at
all. Towards this end he showed me a piece of
furniture which [ would call a sideboard but he
chooses to call a G-Plan Librenza. Be this as it
may. the Thing goes along quite a bit of a sitting-
room wall or can be used as a dividing unit
between living-room and dining-cubicle. On the
Thing (or should I say in it ?) Mr. Weake will be
detighted to put you an F.M. radio unit. a record-
player. a pre-amplifier. an amplifier. record
storage and a loudspeaker. Doubtless. if suitably
remunerated. he would also find space on or in
the Thing for a television. a tape-recorder. acetate
disc-cutter and an infra-red cooker—with ample
space on the shelves remaining for books. the
collection of jade. a bit of Dresden china and
that crystal with a snowstorm round the Eiffel
Tower that you have been wondering what the
devil to do with since you brought it back from
Paris two years ago.

American record companies e e =
whether my  Donegali  Sound §&% s

Studios are prepared to supply | ..¢ S
stercophonic  tapes—and  having B

answered in the affirmative |& ]

—I was naturally interested in o

G.E.C.'s demonstration. of their | f: ;14! ’3?;;}"';‘," s
latest stercophonic technique which = i i"ﬂ_g?fg 4

incorporates what they call their
Periphonic  loudspeaker system.
For the benefit of those who have
not yet ventured into the labyrinth
of stereophony. the object s,
of course. to create the impres-
sion of depth and width in
sound so that each ear receives
sounds that are similar in nature
to those that cach ear receives at
a live orchestral or other perform-
ance. (To put it at its simplest.
it is the same idea as the old
stereoscope of our childhood that

H i

vou looked through and two
photographs merged into 3-D.)

A new K.B. receiver—the Minuet. a five-valve mains transportable.
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RETURN-OF-POST SERVICE

PLEASE NOTE NEW ADDRESS

The vems listed below are
are normully dealt with on the day they arce received.
deiay, but this is kept to an absolute minimum,

MULLARD TAPE AMPLIFIERS
A1 camponents for these Amplitiers as described in the Muilard

Tublications are always carried in stock,
AN IS TYPES A & B,—Sce our Advert, in P.W. Qerobor
WRUC 1T e~ ar ~end for free price lise,

ae
AMPEIFIER T

‘I'ype B
smpiier,

L €.—Tnis is 4 new version of the
send tor rree price st and devails.

TELETRON COMPANION
We can sunply complete kits [or this popular Transistor sct. rar
826 rost Iree, Al paris avallable separately.  Send (or list.
Instruciion Leafier, 8.

JASON FM P ANERS

We raa wholchrartedly recommend this tuner as heing one of the
SMOSL catisfactory of all FM Kits. Constiuction is easy and resules
nyst,
(R e rcally complete, the [nstruetion Book, ail components,
valves (wl small_items such as nuts, bolts, wire and solder all
teing incicded, Defnitely nothing clsr‘ to huy, .
CONMPLL P'I‘ = KIT. £8.19.6 rost free, Credit Terms, Deposit 19,6
and seven monthly payiments of £1.0.0. X .
All partsavailable separately andg our tully detailed list 1s available
:ree upon request. Instruction Book £ 3 post free.

WVMULLARD 510 and GEC 912 PLUS AMPLIFIERS
We carry {nll stocks for all versions of these popular Amplifiers
and our price lists are available {ree.

TEST INSTRUMENTS
AV O NETER MODEL 8.—This finesty of a1l Test Meters is always

way's
m stecl. Cash Price, £23.10.0. Credit Terms. Deposit £3.9.0
and ssven monthly payments of £3.3.0.

RECORDING TAPL
All a%~s of tape and empty spools by the following makes arc
stovked.  BASPE, Emitape, Ferrograph, MSS and Scotch Boy.
We have a list of these availabie which includes dactails ol many
Tare Accessories which we also carry.

GRAMOPIIONE ST L)
J'uil  anse of replacements always available. In every case we
supply aniy Styhus by theactual Prck-up manutaciurer converned.
Full it availabic. A ranye ot Gramophone Accessories also
available.

GHRAMOPHONE EQUIPMEN
BSR MONARCIL RECORD CITANGERS.—The Jatesy four-
speed model with curn-over crystal pick-up. £8.2.6. Credit Terms,
Depouit £1.5. and seven monthly payments of £1.2.6.
RECORD CIEANGERS AN PLAYEL
of thesc b\v \drlﬂlli niakel's with some at \D("L‘lal prices,
our latest list of offers.

TRANSISTORS

S.—We have a selection

SURPLUS TYPES
Special offer of the famous Red spot
RY JTun-tion Type, Red Yellow Spot, 21/- |
AY Junction Type. Red Green Spot. Pair !n puzh pull give 250 mw,
10 - each.
MUILLARD TYPES .
OC70. 21'-, OC71, 24 -. OC72 Matched Puirs, 60 -
All transistors post free.

TRANSISTOR COMPON
We have many types of miniature and sub-miniature condensers
and oiher ‘_omponcm: FFuily detailed list available (ree.

76 cach. Four [or 27 6.
0

CREDIT
Any of the abose ilems can be supplied on Credic Terms, Details
Deposit 3 - in the £ and balance plus a sinall servics charge

SEVEN MONTHLY PAYMENTS.
charge £1) parable in seven monthly payments.
THREE MONTHLY PAYMENTS.
charge 10 -) payable in thiee monthly paymenis.

TERMS OF BUS —Cash \\inh order or C.0.D.
postage and C.0.D. fee, minimum 2, 5.

WATTS RADIO

54 CHURCH

Telephone :
POSTAL BU

STREET,

PLEASE NOTE.

from ouwr range ol components and ace
Orders Ion

© with main speaker via a 2 mid.

Write for -

Deposit 0,~ in the £ and balance plus a small service charge 5

Postage extra under £3.
Over £3 and under £5, C.O.D. ite only 1, 6. Over £5 no charge.

essorics usually held in stock. Cash orders
goods on Credit Sale are subject 10 slight

GOODVYLANS SPEAKERS
ANIONME 150 M. PE- This most popular of all 12w, spoale: s
15 available for immediate delivery. Frequeicy range h 30 1o
15.000 cyveles, Handles 15 wart 15 chims Speecl Cotl. £11,5.9.
| 3 l(b\l 80 B.ASS,—Jdeal bass wnit 1n multi speaker systems.
sonance 35 cycles, Handles 15 watus, 15 ohin Speech Coil.

il — 4 fine spraker [m n o where siz

quurn(ylanlm 40-15,

3 or 15 ohm speech \,ml £5 18.6.
X.—Pressure fype twecter,

is impartant. Ein.
<. Handles 8 watls., Avallable

I-wqucnr‘y range is 2.3 o

IS Impedan: ohms,  £6.4
CROSS OVEIR UNEE NX05000. ~Fo1 u.c with Trebax.
frequency is 3,000 cycles. 39 -,

Cross ovey

WHITE} CAKERS
The famous WB range of quality speaker HF1012, 1tin., 88 0.
HY0I2, 9in.. 88°6. H¥8I2 8in.. 83 6. HIBI6, Bin., £6.17.0. Tti6

Trebie Speaker,
Crossover Units.,

£6.10.0. T1U Tweeter. £4.4.0.
X03000 for T10, 30 -, X01500 for T816, 38.86.

WIIFFLEY CABI
Al these cabinets are packed flat for home assembly.
Junjor Bass Refi orner Console, £9.9.0.
Bass Reflex Cons: 10.10.0.
Bass Reflex Corner Console Cabinet, £11.11.0.
Other types avallable. Fully illustrated leaflet available .ree.

TSE LIPHES TwI FER SPEAKER
A vrry popular Tweeter which can be used in many 1nstallations
1o give much imoroved tep re~ponse. Simply connect in paraliel
PPapcr Condenser. Price 39.6.

Suitable 2 mfd. Condckser, 2.8.

CURYSTAL SEY COMPONENTS
1LASNIS with tuning dial and Aeua! Farth and Phone sockets,
9.  Plugs to ﬁL socketrs, 4d, cach.
NING CONDI 3 10 KNOB, 1/,
L. —HAX C pecially made or Crystal Diodes. 3/-
AL DIODES, Li-.

SER.

TRIPLLE-TONE HI-F) AMPLIFIER
The latest Triple Tone Hi-Fi Amplifier is now available, Twelve
$ output fron & pair of V6 valves. £15.18.9. Credit Terms,
'and scven monthly prynients ol £2.2.6, Detailed literature
a:lable

TRIPLE TONE MINOR AMPLIFIER
The Popular Minor Amplifier is always available. 4 watts ouTpat
from a =ingle 6 valve, Three tone controls. Full AC design.
Not a live chas £8.19.6. Credit Terms, Deposit 19/6 and scven
monthly pa)monta of £1.0.0.

AW MULLARD CIRCUITS

Details are just to hand at the time of writing this advertisement
ol three new Mullard Cucun: They are —

1. AC DC Amplifier. 7 watt.

2. Two Valve Pre-Amplifier for

3. Mixer Unit.
It is hoped by the time of publ:ication to have details of these
to send to these interested. Please write for detalls of the cirzuits
which interest you.

510 Amplifier.

TERMS

are as follows :—

(107, of balance, but minimum

"o OF balance, bui minimum

We charge C.O.D. orders as follows. Up o £3

"'.vll{:,ll:;" I;Tl’o

WEYBRIDGE, SURREY

Weybridge 4556
SINFSS ONLY FROM THIS ADDRESS.
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I.,T.A. CONVERTER. All L.T.A. stations, wired ready for
use, complete with power pack, fine tuner, etc., £4/7/6, as
illus. Metal cabinet, stove enamel grey hammar finish. Walnut
cab., €4/17/6. Lizard rexina, £4/12/6. Chassis (less cab.).
77/6. All with two ECC31. All
plus 3/- p. & p. (CO.D. 2/-

extra). Clip on LT.A. acrial T

to existing mast, or mount in

loft. 3 element, 27/-: S.E.,

35/-: E.E., 55/-: low loss ¢o- >

axial, 8d. yd. Terms on i Y

complete converters one-third -

down and balance. plus 5/- @\

payable in 4 equal monthly)/ 030 |

instalments. Postage with first B

payment.
RADIO SET. 4 valves. UY4l,
UAF42, UL4!, UCH42. Covers
4 selected stations : aerial
included. 200-250 v. A.C./D.C,
mains. Chassis 9in. x 5in. x 2in.
high (5lin. over speaker). Sin.
P.M. speaker. On-ofi/vol. 35/-

down and 3 monthly paymsnts of
£1. Walnut cabinet to fit, 20/-

i

Reduced pr'ice due to
new purchase £4/10/0
(3/-p. & p.; 2/- C.O.D))

AUTOMATIC RECORD'|.
CHANGERS are in short| 4
supply. Collaro RC456 Studio
“T*' turnover crystal pick-
up. 4-speed mixer, A.C. mains
200-250 v., sée illus. ALSO
Collaro single player AC3/554.

3.speed. l:urm:we;1 crystal{brluzlfg
ith “T " d. .
6o ko) £8/16/6 (5/- p. & p.)

GLADSTONE RADIO

HIGHLY SUCCESSFUL 13-
CHANNEL CONVERTER,
Designed and made by a world-
famous organisation regardless of
expense. Tunable over the
whole of Band | and Band Ill to
give one Band ! and two Band Ill £5'5'0
stations at the turn of the

switch. Acts as Two-valve Pre-amplifier on Band I. Valves
PCC84 and PCF80. No drift. !n Moulded Bakelite Cabinet,
8lin. x 4lin. x 6in. high. With full operating instructions.
Built-in Power Pack added by us. Separate gain controfs for
L.T.A. and B.B.C. (P. & p. 3/-, C.O.D. 2/-)

CONVERTER available for Philips receivers to above speci-
fication complete with built-in power pack, at £5/5/-.'(p. & p. 3/-.}

ELECTROLYTICS. 25 mf. 25 v. tub. wires, 9d,; [2-12 mf.
275 v. tub. wires, 2/3 ; 32-32 mf. 350 v., 13in. can, 3/-; 200 mi.
6 v. fin. can, 9d. ; 16-24-8 mf. 350 v.. I8in. can, 3/-; 60-120 mf.
350 v., 9/-.

MAINS TRANSFORMER. 290-0-290 v. 60 m.a, 6.3 v.
20 A and 6.3 v. 2 A, 12/6 (p. & p. 3/-).

BATTERY ELIMINATOR. 90 v. |5 m.a. and 1.4 v, 125 m.a.

for 4 low consumption valves ; 5lin. x 3}in. % 2in. for 200-250 v.
input. 35/~ (p. & p. 2/6).

SMALL QUANTITY LT.A. converter chassis by one of our
largest manufacturers for London and Winrer Hill areas only,
valve rect. & ECC8I & PCC84; with power pack, and drract

switching L.T.A. to B.B.C. Chasms size 8in. x 5}in, x 4lin. ONLY
70/~ ; Walnuc cab. 10/~ extra.
Ex-W.D. PERISCOPES, fixed, givinz rise of !0in. Price 4/6

(p. & p. 3/-).

ALL NEW GOODS;
PLEASE.

3 CHURCGH RD., REDFIELD, BRISTOL AND
82h HIGH STREET, CAMBERLEY, SURREY

POSTED ORDERS TO CAMBERLEY,

. «“ASPDEN?”
" TAPE RECORDER KITS

iTAPF DECKS,
with finest motor, Ferroxcube heads and full instructions.

, MODEL 521 for Sin. spools, kit £8.5.0.

! MODEL 721 for 7in. spools, kit £9.5.0.

| Eilher mode! assembled and tested, 30/ ex ra.
AMPLIFIER kit, 2} watt. record repay, 2

tions. neon indicator, etc.. £5.18.0.
| above, £2.18.6 (both without valves). Carr.and packingextra.

2.speed. twin track, easy 'o assemble kit

recording posi-
Power pack kit for

)YOU CAN BUILD A QUALITY TAPE

RECORDER

M.G. from Raghdad writes :—
+_.really nice to have this amazing tap: deck.”
D. B., Malaya, writes :—

“ The recorder is now working as well as a commercia
mode and | am very pleased with it

1

This tape deck and amplifier s being used in the Antarctic

hy an Expedition member.

Send stamp for full particuiars toi—

Stanley Works, Back Glevedon Rd.,
w S. ASPDEN ’ BLAGKPOOL, Lancs. |

REPANCO
HIGH GAIN TRANSISTOR COMPONENTS

STANDARD RANGE

Ferrite Slab Aerial Type FS2. Designed for Long and Medium
Wave reception with transistor portable superhet receivers.
Slab size Siin. x {in. x 5/32in. Complete with fixing brackers, 13/6.
Combined Oscillator and Ist I.F. transformer Type OTL.
13/16in. sq. x |%in. LF. Frequency 315 ke/s., 11/6.

2nd ).F. Transformer (315 Kc/s.), Type TT2,, 5/-.

3rd I.F. Transformer (3i5 Kc/s.), Type TT3, 5/-.

1.F. Transformers enclosed in iron dust pots with siug tuning.
Push Pull Interstage Transformer Type TT4. Ratio |:1
C.T. Stack size |gin. x | 1/16in. x 7/16in., 8/6.

Push Pull Output Transformer, Type TTS5. Ratio I5:1 C.T.
(Size as TT4.) Matched to 3 ohm speaker, 8/-.

MINIATURE RANGE.—For pocket receivers.
Ferrite Stab Aerial Type FS$3. Medium Wave only. With

fixing grommets. Size 3in. x %in. x 5/32in.,

Oscullator Coil Type XO8, Medium Wave only Overall size
Lin. dia. x lin. Enclosed in Ferrite pots, §/-.

I F. Transformer Type XT6. Suitable for Ist and 2nd L.F. 455 K¢/s.
Size lin. sq. x 11/16in., 10/-.

I.F. Transformer Type XT7. Designed for 3rd L.LF.T. or detector
I.LF.T. 455 Kc/s. Size as XT6, 10/-.

Push Pull Interstage Transformer Type TT9. Ratio ! : | C.T.
Radiometal Core. Size §in. x fin. x 13/32in.. 12/6.
Push Pull Output Transformer Type TTI0. Ratlo 8:4CT.

Matched to 3 ohm speaker. Size as TT9, 12/6.

Practical and Theoretical circuits enclosed with each Repanco
Transistor Component.

Send S.A.E. for complete list of Repanco Quality Components.

Mail Order and Trade :
RADIO EXPERIMENTAL
PRODUCTS, LTD,
33, Much Park St.,
COVENTRY
Tel. : 62572

Wholesale Enquiries and Export:
REPANCO, LTD.,
O’Brien’s Buildings,

293-269, Foleshiil Rd.,
COVENTRY
Tel. : 40594
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Circuits for 2 Transistors

TWO-STAGE RECEIVERS ARE VERY POPULAR, AND IN THIS ARTICLE SUITABLE

CiRCUITS ARE GIVEN

ANY  transistor  cireuits  reguire  special
coupling transformers. or arce rather difh-

cult to sct up initially. Both  these

Qutput
§ Q0
= KN
2uF

_Crysts/
Dicde

2
= /C0KN
=

i

=T

By F. G Rayer

satisfactory  with  a. small  battery-operated
receiver is likely to be suitable. A transistor out-
put transformer is not essential. and this com-
ponent may be of the type intended for triode
output valves, and preferably of reasonably larac
proportions.  With a multi-ratio transformer, the
tags found to give best volume are used. A
high ratio is not required,

Dircce Ceupling

A circuit of this Kind js shown in Fig. I, and
requires two separate batteries, but no coupling
components. 1t is best suited to low vollages.
and only a small potential is applied to the first
transistor- 1! v. in this case. A double-pole
switch is necessary.  The output points are con-
nected 1o phones or speaker transformer.

in Fig. 1. the first transistor acts as detlector
also. with base input. and this is quite effective,
I'ransistors suitable for AF. amplification only
can be fed from a cnystal diode detector, the
circuit atherwise remaining unchanged.

As maximum volume from local stations is in

iy, 2.—R.C. coupling. view. a fairly tight acrial coupling is used. and
is  partcularly satistactory  with  fairly  short
difiiculties may be over- acrials.  With lon g
come by using suitable Colecter Gutpor — acrials. a condenser of
arrangements which can A L 0001F 10 0003, F ma)
be evpected to worh Sese I bhe included in the lead-
satifactorily  at  once. Jir in. Alternatively, the
withaut adjustment, and [— ] acrial may be taken to a
two transistors can be ;J,:.- tapping on the coil. of
employed in this way in Y = ~— oW oa coupling winding.
the cireuits given here. --( >  Am of these methods
Multi-transistor  circuits 91 i will increase selectivity.
tend to  grow rather m = . . )
complex and  costly. b= e x > Resistance Capucity
while a single transistor - l b /5 Coupling
is irsullicient far speaker l < ;3\(_.; R.C.C. is useful as
reproduction. except in —__Y: + the  components  are
favourable cir- - casilv. - obtainable,  and
curstances. W ith Fig. 1. — Direet coupled amplifior. only  one  battery s
two transistors, ) required. Fig. 2 iltus-
however, relatively lew components are required.
and adeqguate volume for loudspeaker reception ‘ —
can be anticipated. l
The volume from two  transistors does not =
flprjroa_cl} that obtainable from two \;il\c_s. A.\’o_r g Output
s sensitivity equal to that of a 2-valve recciver. =
A reasonably good indoor or outdoor acrial is =
thus required, and an ecarth is desirable. Two
transistors can then give suflicient volume for
comlortable  speaher  reception  of  the  local
stations,  As running costs are extremely  low,
sucn an arrangement is very uselul.
le s worth noting that a midget speaker is not
recommended.  unless  small size s detiniicly
requaired.  For normal use. a Sin. to 6in. model.
of good manufacture. is satisfactory.  Some very
goud 3lin. speakers also existe but smaller types. — o~

are best avoided. cas
However. any sensitive
speaher  which  has  proved

especially if of low cost.
volume will be reduced.
permanent-magnet

7

3o—wto-transfornier  <oupling.
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trates a circuit of this type consisting of
a 2-stage transistor amplifier fed from a diode
detector.  The 10K potentiometer acts as AF.
volume control. The component values are not
very critical. but the coupling condensers st
be of large capacity. preferably not under IxF.

Such a circuit may quite easily be overloaded.
The simplest method of avoiding heavy currents.
under such conditions. is to limit the battery
voltage. and reasonable speaker reproduction is
obtainable with a 3v. battery. If an incrcased
voltage is desired. to obtain greater volume. then
operating conditions should be checked with a

, meter. )

Such a circuit can give a very useful degree
of amplification. 1f instability develops with the
volume control near maximum. the battery may
need replacing. as back coupling can arise with
a discharged battery having appreciable internal
resistance. A large capacity condenser In
parallel with the battery will help to avoid this.

It is not essential to use a tapping on the coil.
for the diode. Any ordinary crystal set can thus
be used to provide an input for the amplifier.
But if maximum volume is to be achieved. the
tapping (or a diodz coupling winding} becomes
necessary.

Transformer Coupling ’

A transformer with a stcp-down ratio of
around 7:1 to 12:1 can be employed for inter-
stage coupling. The primary is wired from first

PRACTICAL WIRELESS
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shown in Fig. 3. This gives greater volume than
R.C.C.. and a multi-ratio output transformer is
satisfactory. Most of the winding will require
to be employed as collector circuit load. with
only a small portion feeding the sccond transistor.
The best tags to employ can be found by trial.
The circuit otherwise remains the same as in
Fig. 2. A fairly large transformer can give very
good results, in this way.

L
! drameter.
former

20 turns 0
32 SwG L 0005 uF
-l

16 turns e L
32 SWG—m L:-rne-;— r
: 7
o Detector
/
Insulation =

Fig. 6.—Transistor tuning coil.

A similar form of coupling can also be used
with -the first transistor acting as detector. as
shown in Fig. 4. This requires fewer components.

modification of the aerial condenser Cl. With

transistor collector to and will operate effi-
battery negative. and the ciently with mo st
secondary {rom batter ) present-day  transistors.
positive to sccond tran- cr Diode Assuming that a multi-
sistor base. As a ratio transformer is fit-
transistor  is  current s +ted. the best-tappings are
operated. care s u X 50K - found by trial, as
necessary that the trans- ] = > explained. In all cases
former i1s not connected TTo00s " Toor = 7o the transformer secon'd-
so that it provides a PE PE = E%’:;;fg; ary is left wholly dis-
step-up ratio. or results connected.
will be extremely poor. T - >
Ex-service and  other e Fig. 5.—Diode feeder. Diode Tuner
transformers  of  high A diode tuner, with
inductance and moderate or low D.C. resistance volume control, can be made employing the
will function satisfactorily in this way. circuit in Fig. S, and used to feed any
An auto-transtormer can also be used, as transistor amplifier. When condenser coupling
.~ is employed between diode and first stage.
—  the polarity of the diode is unimportant.
L But if forms of direct-coupling are employed here
= ’ the negative end of the diode should be taken to
= Output the tuner output circuit. As with the other cir-
55//?()0 cuits. selectivity and input can be controlled by
=

T
S

o5&

Fig. 4.—Emitter detection circuit.

long. high. outdoor aerials. quite a small value
is suitable. But with poor aerials, or short,
indoor wires. the condenser must be fairly large
(say up to .000S uF). or it may be omitted. This
circuit is suitable for use in conjunction with
the amplifier in Fig. 3. In favourable circum-
stances sufficient volume will be obtainable with
only one transistor stage. However, the use of
two stages leaves a little in hand. but overloading
of the output stage (causing distortion) should
be avoided. This can be done by reducing the
capacity of C!. or adjusting the volume control.

As already explained. volume may be improved

(Concluded on page 648)
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Industry & Commerce offer their best posts to those with the
necessary qualifications—such posts that will bring personal satisfaction, happiness,
good money and security. As part of 2 modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best nieans of training per-
sonnel for its present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below.
Make your own choice and write to us to-day for further information. There is no
obligation of any kind.

PERSONAL & INDIVICUAL TRAINING IN—

Accountancy Customs Officer Languages Refrigeration
Advertising Draughtsmanship Management Sates Management
Aeronautical Eng. Economics Maintenance Eng. Sanitary
A.R.B. Licences Electrical Eng. Mathematics Engineering
Arc(Fashion, Nlus- Electrical M.C.A. Licences Salesmanship
trating, Humorous) Installations Mechanicai Eng. Secretaryship
Automobile Eng. Electronics Metallurgy Shorthand & Typing
Banking Electronic Motor Eng. Short Story Writing
Book-keeping Draughtsmanship Painting & Short Wave Radio
Building Eng. Drawing Decorating Sound Recording
Business Expaort Photography & Reproduction
Management Heating & P.M.G. Certs. Telecomniuni-
Carpentry Ventilation Eng. Police cations
Chemistry High Speed Production Eng.  Television
City & Guilds ©Oil Engines Production Time & Motien
Exams Industrial Admin. Planning Study
Civil Service Jig & Tool Design Radar Tracing
Commercial Journalism Radio Amateurs Welding
Subjects (C&G) Licence Workshop Practice
Commercial Radio & Tele- Works M’gement
Art & Drawing vision Servicing and many eothers

Also courses for GENERAL CERTIFICATE OF EDUCATION, A M.LH.&V.E,
A.MSE., AMBritlRE, A.M.I.Mech.E., A.M.LE.D., A.M.LM.i, A.FR.AeS.,
A.M.IPE, AMILA, ACC.A, A.C.IS., A.C.C.S.,, A.C.W.A, City & Guiids
Examinations, R.T.E.B, Serv. Cert., R.S.A. Cercificates, etc.

Courses with
PRAGTICAL EQUIPMENT

The only Home Study College L
o in RADIO - TELEVISION - MECHANICS ‘j%z?;
operated by a world-wide  gupmigTRY - ELECTRICITY o V-

mqnufacturiﬂg__qr_ganisation DRAUGHTSMANSHIP - PHOTOGRAPHY etc., eic. K

E M " COURSES FROM 15/- PER MONTH

‘ f The E.M.I. Factores at Hayes, England.

POST THIS TOD

E.M.L INSTITUTES, Dept. 32K, London, v 4.

1] []

] !

l NAME AGE I

(if under 21)

| Apopress |

] ) I

| g I Subject(s) withfwithcut equipment T BLOCK CAPSI
INSTITUTES | e
| [Q_OV 57 We shall not worry you with persenol vf:rts i€ 9 l

=~Part of Hés Maosters Voice] Mavrcolicphone, etc, etc
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CASEH OR TERNMS
I2 MONTHS’ GUARANTEE LI T.V. CHASSIS BARGAIN £19.19.6
RECTANGULAR T.V. TUBES !! | e ‘fRho"sdft.

177 £7.10.0 14" £5.10.0

Owing to the wonderful hizh quality of these tubes. we can offer

fou with great confidence a 12 months’ guarantee. 6 months’
Il replacement and 6 months' progressive. As supplied for

the last seven years !! Ins. Carr. 156.

Also 12" T.V. tubes £8 and T.V. tubes with burns from 15'-.

State type and size required. Carr. Ins. extra.

As a special offer we can supply 147, 15.” 16" round type tubes at £5.

Ins. Carr. 15%6. Convert vour 9. 107, 127 to above sizes.

T.V, AERIALS 25/6. For all I.T.A. & F.M. channels, 3

%lex&nefrjnz/tg'pe for outdoor or loft at half their original price.

BEAUTIFUL EXTENSION SPEAKERS 29/9

Complete fitted with 8 P.M. speaker

W.B."" or * Goodmans ' of the highest
Standard matching to any re-
Flex and switch included.
. Unrepeatable at
refunded if not com-
Carr. Ins. 8-

quality.
ceiver (2.5 ohms).
Size : 117 x 1347
this price. Money
pletely satisfied.

HOME RADIO 79/6

5 valve (octal) superhet. 3 wave-
and recelver. A.C. P.U. sockets
and gram. In wooden cabinet.
182 x 117 x 8%, Ins. Carr. 76.

CAR RADIO AERIALS, 69, Whip antennae. 50in. long.
collapsing to llin. One hole fixing. Post /3.
CO-AN CABLY., 6. vard. Good quality. Cut to any length,
1'6 post on 20 ¥ds. ; 45 - ber 100 yds., post 3G,
Ogen SATURDAY all doy.
Send for FREE Catalogue.
anerpoo Street Station—Manor Park—10 mins.

DUKE

(brilliant picture). Im-
proved sensitivity (for
greater range). Chassis
easily adapted to any
cabinet. As supplied to
many well known Rental
and Hire Co’s. 177 Rec-
tangular Tube on adapted
chassis. All channels.
TURRET TUNER 50 -
extra. Valve line-up (5
valves) 6Vs,
EY51. Others
6L18. EL33, T-6F1s.
Chassis size 111" x 144" x
11”. 12° MONTILS® GUAR<

ANTEE on tube. 3 months’ guar.
Complete and working on any channel 1-5.
valves, £21.19.8. With all valves, £25.19.6.
tube), Drawings 3 6 or FREE with order.
(and [.T.A. if turret required).

14" T.V. CHASSIS, TUBE & SPEAKER £13.19.6.

As above with 14” round tube. Modified ready worknm Less

on valves and chassis,
Less valves. With 5
Ins. Carr, 25/- 7inc.
State BBC channel

valves. 3 months' guarantee With 5 valves £15.19.6. With all
valves £19.19.6. Ins. Carr. 25'- tinc, Tube). TURRET TUNER
50'- extra.

ELECTRIC CONVECTOR HEATERS 99/6

Puy now before winter catches you on the
hop ! ! llotter and cheaper than oil. A.C./
D.C. Switched for 1 or 2 k'watts, Illuminated
grille. Ins. Carr.

COIL PACK SETS 39, This bargain in-
cludes 3 band coil pack, pair 465 LT.s std.

3 Prmwd dial. P. & P. 23
N Single eca one and
headband. C-LR twpe 1deal for ¢
extension on radio, ete. P. & P. 14

(Dept. 4), 621/3, ROMFORD ROAD,
& CO. .7, ma
el :

NOR PARK, E.I2.
: ILTord 6001-3. (NOTE New Phone No.)

HANNEY

offers

Components

OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER

MULLARD 510 AMPLIFIER
MULLARD 510 ““A’ PRE-AMPLIFIER
. MULLARD 510 ** B’ PRE-AMPLIFIER
| MULLARD 3/3 AMPLIFIER
i MULLARD F.M. TUNER UNIT

' “WIRELESS WORLD'" F.M. TUNER UNIT
| DENCO MAXI-Q F.M. TUNER UNIT

I Manuals available :
912 PLUS AMPLIFIER—4/-; OSRAM F.M, PLUS TUNER—

2/6 ; MULLARD HIGH QUALITY AMPLIFIER MANUAL
‘(contams F.M. details)—3/6 ; DENCO F.M. TUNER—I/é.

| Send 3d. postage, stating lists required. General Components
list also available.

L. F. HANNEY

77, Lower Bristol Road
"7 Bath

for

MAIL ORDER DEPARTMENT
RST 211 Streatham Road, Mitcham, Surrey.
ALL VALVES LISTED ARE NEW STOCK. @ CASH WITH ORDER
AND POST FREE. MITCHAM 6201

AZL 11/3 EFa 21/- MK T4H» UCHA1 10/6 AFI12 7=
12/4 16/~ 14/- ! 15/6 fi 3
8l Maps 12/6
8/8 MUY 10/-
9. 159
/8 11'6
9/6 10/-
9= 114
lmr. 0 8- 1/4
DESL 89 NT2 8.
m«wu 8/ 074 5/9
e Ble
PR w 8/9

(H\;

GAQS 8-
6ATG  8/3
E (331 4.
K GRAR 86
I GBEG 83
] GRJs 718
F GRRT  14'-
I GhwG 84
D ARW T 8/8
k 6BXG 86
F UAFS2 10- UGG
¥ B4l Bie 7 -
i 1B 11,8 | GD2 58
E U2 10/6 f1°t 15 -
Quotation given tux any types not listed, Ohsolete and old types a speciality,

send for lists.
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GETTING STARTED—ADVICE TO THE

By O. J. Russell, B.Sc., A.lnsiP,

T regular internvals a fresh assignment of
A amateurs gets ready to take the air. Some
of the new hands already have gear and
acrial systems ready. while others are spending
agonised thought on the construction of gear and
the erection of aerial systems.  Whajever stage
the reophyte amateur is in the instant of

/

at

VFO, Cathode
Keying Lead

Fecesie -—-

—*Senc

1

Fig. V.— A simple 1wo-pole double throw toggle switch
can perform the funcrion of a send-receive swireh.

The switeh breaks the receiver H.T. transforiner
cenrie 1ap  connecrion, and makes the  ransmitter
VRO  cathode  connection  for  sending. Separate

aerials or @ manual changeover swireh may he nsed
for the transniitier and receiver aerial connections.

obtaining his licence. sooner or tater he is ready
to make his first essay on the air. He mav. of
course. be Jike a  recent amatcur who.  the
morning after receiving  his
ticket. was working American
staiions on Topband for his
first QSOs! Whatever happens.
in

there is usually a  period
which much has to be learnt .
before the newcomer is a oX

goad operator or a good ham.
We can examine some of these
asprects. in the hope that they
may be of help to some new-
comers.

Assuming that gear capable
of operation on some band is
first

Recerve s

m  evxistence. the usual
QSO or so is made with a
tocal.  usually  on  schedule.

Fopband. for example. is one
of the favourite starting points.
and  the local ragchew  net
“stands by T for the new GA3.
ard give him a report or two.
Uisually the new hand is so

cirewit of Fig. ).

FRACTICAL WIRELESS

SMITTING rop

Ll

ig. Jo—od “netting control swirch ™

operate wheu the other switelt is thrown 10
switel is thrown 10 " net” the VEO only is tuned on when the receiver
is on, so that the VEOQ mav be zero-beat with an incoming signal for neiting

WOULD-BE TRANSMITTER

{G3BHI)

thritled at the fact that he can be heard at all.
that for a shorter or longer period he is quite
happy to stick in with local ragchewing plus an
occasional stab at Topband DX, Sooncr or later.
however. even if Topband has been the starting
point. vaulting ambition lightly tuins to thoughts
of other bands and DX.

Here. of course. it is easy enough to lament
the fact that the beginner is free to operate with
150 watts and telephony straight awav.  While
the old restriction to a year on C.W. was perhaps
100 much of a good thing. a preliminary sin
months period on C.W. might be good.  The
writer. incidentally. has no personal axe to grind
as he himself obtained a full ticket ™ at the
start.  From observations on the air. however.
it is felt that some mild persuasion to CNCOT&ge
C.W. operating is ad\'isa\hlc.

Procedure .

Whatever the gear, and whatever the situation.
the amateur plunges into the rough and wmble
of the competitive amateur bands sooner or later.
Procedure. especially on C.W.. may cause some
uncertainty. The question of CQ calling. for
example. Nothing is more irritating than a string
of interminable CQs. especially when the signal
fades right out just as the operator does decide
to sign his call briefly. Morcover. when search-
ing round the C.W. bands a siation pumping o
interminable CQs is passed over for more SNAppy
operators. ‘The too snappy CQ call is perbaps
even worse. However. if no reply is received

to a snappy CQ it can be repeated ! Neoetree
FO.
sehode
= <
Key
J
o SEES E —Send 0000 4o il -
b o
Stenagky et

mdy he added 1o the simple conrol
position the fransmitter is ready 1o
Cend.” When the second

In the ™ siandby ™

PUEPOSEN.
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moreover that nowadays most calls are on the
{requency on which a station has called CQ. at
any rate on C.W. Generally five CQ signals
signing once or twice plus five more Qs plus
the callsign three times and signing is uselul when
conditions are slack.  When things are busy the
“three plus three ™ formula: three CQs and
signing three times s sufficient.  The sequence
TCQEQCQ e GY L GI ... GY .. ARK™
is generally used. therefore, when the band s
lively and activity is high.  Not that the “de ™
sign (meaning roughly * from ™) is mandatory. It
is poor practice to omit the “de”” Even worse
is the practice of sending " de ™ twice. This is
the absolute hall-mark of the " lid.” and is to be
avoided at all costd.  This is obvious on reflec-
tion. Supj.ose an operator picks up a DX CQ.
which is fading in and out. He is —after VFOing
to frequency-—waiting . alert  and  eager 1o
register the callsign when it comes. The cue
signal is the *de.” which triggers him to register
the callsign which should immediately  follow.

V.FO.
Cathode

RX

November, 1957

directional or selective €Q call. Thus “CQ CQ
CQ VK de G3BHJ G3BHJ G3BHJ KN ™ means
(il one is Toolhardy enough to do i) that one is
looking for VK stations only. and that replics are
wanted {rom VK stations only and that all
others  keep  out. However. one so  often
hears stations putting out a “CQ ASIA ™.
and then promptly working a local European
station. that (presumably) a station signing ™ KN 7
after a directional CQ really does mean business.
Generally. of course. a QSO starts with a
CQ. However. on the DX bands it is true to
say that a ¢ station is unlikely to work much
DX by calling CQ. In fact. by creating masses
of QRM by prolonged CQ calling. G stations
may create a barrage of interference when con-
ditions are good. Generally. one is more likely
to work DX by tuning around for DX stations
that are calling CQ. When one locates a DX
station calling CQ. it is necessary to put the
VFO close to the DX frequency. It is essential
to have a “ netting ™ position. so that a weak
beat from the VFO may be
heard in the receiver. De-
pending on circumstances.
it may also be necessary for
the driver stages to be ofl
as well. in order to get a
comfortable intensity of

WIRELESS

Key

TX )
beat note. With a well-

scrcened TX it may be
I necessary  to  have  the

First Driver
Cathoage

L

Fig. 2.—A simple ~ on-off”™
the alternative circuit shown abaove.

When he fetches up with a mental jerk to find
he is not writing the callsign but the second
“de the distant operator is blessed in no
uncertain terms. Moreover. a station with a
prefic such as 4X4 or SAS might be misread
under QRM conditions as DE4XHT or DESAH
and thus lead to confusion. annoyance and much

energy expenditure in calling a  non-existent
station. All double *“ders™ are requested to
“de” once and no more before their callsigns.

About the “ AR there is more freedom: while
the “ AR ™ indicates end of message it seems a
little pointless to use it. particularly as the CQ
and the repetition of callsigns lead 1o the inevit-
able result that the station is signing. and will be
looking for calls. 7The K ™ signal indicates. of
course. an invitation for any station to call
that wishes to do so. The signal “ KN ™ on the
other hand is used with the sense of *all others
kecp out.” Thus usnally KN ™ is used when
two stations are in QSO and do not want
other stations to interrupt. When one is working
rare DX with halt Europe waiting on the side-
lines. the injunction * KN 7 is certainly needed.
Notc. however, that the signal “ KN ™ may also
be used legitimately by a station making a

switch mav be used for the * net ™ switch i
This enables a simple push button
switch to be used for netting if desired,

the VFO. but with the
drivers temporarily switched
to another band. With the

frequency band of opera-
tion. too much energy leaks
out unless the receiver
gains are turned down so
as to lose the DX signal
while netting. The ideal to
aim at is a just comfortably audible beat from
the VFO. so that one may " net™ comfortably
while still listening to the DX. The thing not 10
do is to swing the VFO with drivers and PA
active across the band. thus radiating vicious
squeals to all and sundry !

When “netting " to call DX. it is not a good
idea to zerobeat with the DX, In a ragchewing
local net. all stations should be zerobeat of course.
but when calling DX if everybody else were to
zerobeat. the mutual QRM would wipe out any
sense in dreadful cacophony. In any case. when
the calling stations are clustered within a kilocycle
or so of the DX frequency. the resulting * pile-
up s again very diflicult o decipher at the DX
end It then becomes a question of deciding just
how far ofl frequency one should call the DX
station.  This must be done by both trial and
error. and by estimating the spread of the pile-up.
When and how long to call is also another paint
of importance. Listen carefully. in any case. to
the DX station.  Many DX stations wisely assume
control of the pile-up by sending “10 U™ or
“ 10 D for example. 1o indicate that they will be
tuning {or replies ten kilocycles up (U) or down

(Coatinued on page 647)
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Lee=y

Al

I Ibyever
20 2y,

Simple ane
Wired, aligned and
¢ hannel requiral.
or full refond,
Mk. 1 Model n-ing 2 3D or F

Kit of Part<incloding Jdrilled ‘h.

Latest Pasvode cirenit using

tested

sensitivity
Binlt-in Power supply
GYin, N\ Bin, Ht. din.

only external plug in conneet fone.
ready for use.

Htale

Gunar. Barcain Offer —cond resulty

< or

ondy £3.18.6.

Pa k.2 a,
2! constrnetoa’s
x4 2hin,

Curr, X
20

BAND 3 T/V CONVERTER—I85 Mc/s-199 Mc/s

Suitable for London, Birmingham, Northern and Scottish ITA Transmissions.

Mk. & Model as allustrafed,
and BEEft valses giving nnprov o
|:md,u<luu uit~.
IYimensions onty
o fit-

blueprnt,
Power sopulies to modited W/W des
only 2 zaos.
20/-.
CONVERTER ACCESSORIES

Batad 1-Bat | 111 Cross-over Unit, 7,80 Viaro Ve
tars bl 6:9. BB Patters Filter, 8 8.
Bawl 111 Aeriads-onteite Ningle Dipole with 4 yd-.
co-ax., et 13,90 3 Elowent Bean, 27 8. 5 Kleawnt,

35,-, cte.

Wl e n'mm’nt- ete., exelnding
gn. Barzain Offer
2y, Power Supply Kit. Complete
Band 1-Bamd 111 Switeh Kit, 8,6,

valves and

X I
LN

i
P. & P.

ohm

Volume controlsiao cantye GOAX
Log. ratios, In,uby) vhma STANDARD bi q

A HTANDA in. diam.
2 Mogohws. Lo |y lyrene inenlated.
spindles. GRADE A" ONLY
guarantee. hiidget I‘ : o
yan trve 8d. yd.

3/~ 4 SPECIAL Sewi-uir
Linear  Ratio.  ILIO0 | apacedl  pelythene.  ®o
A Ratio, ] bl
‘;ﬁ:’:" ;i&h E;ﬁ'“f'a'('-‘f.‘ ohm  Coaxr iin. diam.
Coar plugs, 1)2. Coar "taudard core.  Losses
sockets, 1/- Couplers. | cut HOS)

1/3. Outler bozes, 4’6, ldea! Band 3. 9d. yd.

TWIN-FEEDER, 80 ohms. 8d, yJ. ; 300 ohms, 84, ¥d.
TWIN SCREEN FEEDER, & ohms, 113 yd.
TRIMMERS, Ceramic, 4 pf.—70 pf., 8d.; 100 pi.,
150 pf., 1/&; 250 pf., 1/6 1 400 pi., 1,9. PHILIPS
Reehive Type—2 to 8 pf. or 3 to 30 pl., 1/- each.
BRESISTORS. Pref. values 1+ ohms 10 megohms.

CARBON WIRE-WOUND

209 Type, i w.. LW 25 ohtus—1 8
dow, 8d.; 1 w., 6d 10w, } 10,000 18
2w, Bd. 13w.} obma 2,-
109, Type Jw. \' 15000 — 1/8

8% L
1% m-smh. 3 ) v w.d chms 23
WIRE-WQUND  POT3 | 3w.LAB, COLVERN, ete.
Pre-set Min. T.V. Tyrpe | Standard Hize Pots, 21in.
Krourled Sloited Kuoh, | spindle. High Grade.
25 ohms to 30 | All Values, 106 ohms 1o
o 50 K., a0 K., 5'8; 100 K., 6/6
Ditto  Carbon T w/W EXT. SPEAKER
50 K. tv 2 Meg., 3'-.!CONTROL, Iv Q. 3'-
CONDENSERS.—Mica or . Mi All pref. vahues
3 pi. to 680 R, 8d. Cera nte types, 2.2 pi.
3,000 pf.  gd. each. T\!bulars. 450 v.. Hunts
and T.( (m(n 0T, 00, L0 and L1 G v, B4,
K2, .05, . Hunts 7 1 llunh. 1/8.
Hunts, 1* B W1 2RV, (Rimplevy, 3 8.
001 6 kY., T.LC., 56 T, 8/8.
SCOTCH BO!' EMITAPE. eten 1.20000,, 27 Long
]an reels, 40 Paper Aape. god
12,8 Revls only, Bite, 3 -5 din.

43

3 RECORD PLAYER CABINETS
Contemporary  style revine coverml cuhinel in
mottlend red with ¢ nyinterior, Rize 183~ 134 x ht.
Biin., ftied with all accessmies, including speaker
batle boat 1 and plastie fret. 2puce available for all

modern amplifiers and antochangers. ete. Unent
retord player monnting board 14 1 1%,

Cabinet Price, . 3. » Carr and ins. 86,
£ VALVE AMPLIFIER (to fit abuve cabinety,
maodern cizenit with BLE4 autpot, ready built, with
Bin., speaker and  output  tranzformer, £3.12 6.
carr. aud ins., 2/8.

Lers .

Hours :

AW
MW,

ALL-WAVE RADIOGRAM CHASSIS
3 WAVEBANDS 5 VA

160, —51)

200, — 500 m.
LWL RO —2,000 mi.
Brand new and guar. A.
aw, short-Medium-Long-(

m.

Q dust core coils.

AVC

size Lo} x 5f x 2hin.

statior

Aligned and ecalibrated ready

and neg.

10 names.

ES
T. AI'LNT M[l)( ET
BV A

SERIER
00,250 v., 4 pos. W/C
2. socket. High
Latest circuit teehnique, defayed
iredback. O/P 4 wattu, ('hassis

Dial

10in. x 4iin.

Hor. or Vert.

Walnnt or ivory Kuoebs to choice.

and Quality at Low Cost.

'hassiy isolated from mains.

tarr.

aud ins..

4.4

or use. Sensitivity
BARGAIN l
1N PRICE gn S.

] or 1tin. speakers to mateh. 200- and 25,

7 Vaive De Luxe, push-pnll EL4l version, 7

watt

output, with H Duty Ontput Transiormer, £12.10.0.

& ina., 5)-

Larr.,

4 8

RECORD PLAYER BARGAINS

p.

i,

& ine

vperated singte 45 ropon.

SINGLE PLAYERS.—3 sp. BSR (I'U»), 92,8,
BSR (latest modef,
COLLAROQ, 5 gna.
£7.10.0.

Til), 896,

£7.19.6. {4 . BSR . £8.1 4 sh.
COLLARO { It('454). £9, 1 4 S GARRARD
(RCT20°40), 81 gns, T & ine, 40,

AL above madels, Brand New aud Guar.
Fitted tatist siyle Pweight Xtal, PLUL with
turnover head atd twin sapphire styhi,

SPECIAL OFFER -~ GARRARD 6 v. Baitery

S
475, GARRARD (4 %.P)
W

AUTO CHANGERS. - b \p COLLARO (RSN,

Record Plaver with

Puwesght Xl PO Ldeal nuit for badiery

portahle e,

BARGAIN £5 . 19 . 6. Care. & fne, e
NEW S ALL
BOXED ‘, A L v E S GUARANTEED

1T47 6 DA 3 N001008 POk 10,8

3, 14T 8 DI i 108 PCLNs 12/8

. 3V418/-DF 108 PLNL 11/6
1 9.6 DI 12 8 P22 10/-
86 88PLY: 11,8
6.8 11/6 Py~ 9/6
8/6 10:6 PV~ 9/8
8/8 116 1‘\ ~: 88
8'6 88
78 0
7 8 ECrsn 12/8 15ZRu
7,61 2 12/6 MU'14
9,4k 2 1046 PS4
8/ ECH<L 10/6 PCTS0 10/8 UY4L  8/8
SPECIAL PRICE PER SET
TR, 1T, 185, 124 or 384, or 3V4 2718
DKM, DR, DAFSG, DLOG .
BKX, 8K7, 6Q7, 6V6, 321 or X5
SPEAKER FRET.— Expanded ann
metal Sin. x Sing, 235 12 X S 8/-' 2in.
12in..4 3 12in. x lding 8/-; 24in I 2in.. 8/8, ete
TYGAN FRET (Murphy pattern).— 12iu. x 12in., 2/-
12in. » 180y, 3~ 12in. A 24in.. 4/-, ete.

i p.m.

ELECTROLYTIC3 ALL TYPES NEW STOCK

Tubulnr Wire Ends 2 - u2 I e BUEAL 58

v 1/9 | Can Types. Clips 34. ea.

2/~ | 8450 v, 26

v, 2/~ 46

H430 v, s 2/3 5 -
%/300 v, Dub. 2/9 .58
4/6 4 -

5/~ .48

16747 0 v, 3/8 .68
167500 v. Itub. 4/- 88
16 + 16430 v. T.".C. 5/8 68
. Tah. 4/~ 118

v hub. 5/~ 128
343,350 v. BUELC. 88 1 100 +2 12'8

Many other types in stock.
TRANSISTOR —Midget Electrolytics.
) 4+ mid., 8 mfd., 6 v. o0 o0
o mfd.. 16 mhl. VB
SENTERCEL RECTIFIERS.
Back \«)Magei K3/23 2 kV., 5,

6/9; K3 133

RkV., 13 8. HAINS TYPE! a A.,
4/9; D RMG 125 v
120 m& 50 mA., 16/~ 1 RM4R
type ‘m) m 0 v. 300 mA., 21 -

LF. TRANSFORMER—465 ke¢ia
Brand new ex-niannfacturer's midget L.F.T.,
size 2Yin. ¢ Jin. x lin., dust core tuning. Litz
wonnd ceile, High Q. Bargain offer, 7.8 pair .

MAINS TRANSFORMERS.—Made
Workshops to Top Grade spec.

in oar  own
Fully intetieaved

and _impreguated, RADIO AND AMPLIFIER
. v. 60 A, F.W. sec., ? L 1oa,
rect. b &, set H(r=

.
lSOLATION TYPE.—Low |
25 N sec. )mus( \nl('\ge Ratio 1

ALS to order.

L. 5 AL 5= 1 15 FL 100 A
10/8: 10 M. 120 \, 10/8 ; 2001 150 mA., 15 8.
QUTPUT TRANSF.—#tandand  pentode.

46.
push-pntl 12 watt, 13,8, Small pentode, 3'9. Miduel

battery pentode (1534, ete.y,

SPEAKERS.— PM-3 ohm. o .. 18 8. Sl
Goodmans, 18 8 in. R. & AL 17.8 1 sin, Celestion,
18/8 ; 7 x 4in. Gosslmans, 18 8 =it Rol: -
Nin. Cane G'mans, 21/65 10in. R.x AL 25 -,

8in. P.M. SPEAKER (3 ahm)
Ex-Mirs', units. Rola, W.B,, Celestion, vte. All
recondmoned sud guaranteed. Idesl ext. unit
780 & 1IN 16, Ditto with O/F Trans, 98,

F.M. TUNER-UNIT (87 me's —105 me's) by Jason:
Ae deseribed o Radio Constructor. Designer
Approved Kit of parts to build this odern Lighly
~ueceseinl unit, drilled chassis and euperior trpe

il glacs dial, coils, cans and all quatity (o
pouehts, ete., (or only b Gas., post free.  Set o1 4
specifim]l min, valves. 30'-, post free. IHustrated
handbonk with fuil details, 2/ post free.

)-day alignment service now available.

TRS RADIO COMPONENT SPECIALISTS (Est. 1946)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

50 yards Thornton Heath Station.
Listed above are only a few items from our very larze stock.
9 a.m.—5 p.m., Wed.
Sead 3d. stamp today for Cowplete Barzain List. OPEN ALL DAY SAT

C .0, 00 C.O.D. Kindly make chegues, PO, ete., pryableto T.R.S. Post] Packing up lo 11b. Td.

(THO 2188)

Buses I30A, 133,159, 166 & 190.

TRANSFORMER & COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS.

L b 11, 816.1/5 51b. 2/-, 101b. 20,
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YOU can build any

VALVELESS
« BATTEAYLESS

R.C.S “ALLTIME"RADIO

REALLY WORKS FOR LIFE!

Works without valves or batteries.
Will never run down or burn out,
Utilises sensational new Loopstick

tuner.  Will receive local stations
any time. Permanent

crystal diode in attrac- 1 7,6
tive case ..

Full construcnon data, point-to-point
circuit and price list of components,
1/6.

EXPLORE THE WORLD
ON SHORT WAVES!
from our list of

30/-
components

which can ail be purchased
separately, covers (0-100
metres and is capable of
receiving speech and music
from all over the world. Price includes the famous 954 acorn
valve and one coil covering 40-100 metres.

Provision is made to increase to two or three valves and all
components are colour coded. Send 2/- for point to point
wiring diagram, layout and price list

Can be built for

Post and packing : Under 10/- add 9d.: under 40/- add 1/6: over POST FREE.

TRANSISTOR POCKET RADIO

PERSONAL PORTABLE RADIO

WIRELESS Novembe:, 1957

of these at Low Cost!

The ideal low cost transistor
pocket radio for the beginner,
The Two-Stage circuit utilises the
new R.CS. VARILOOPSTICK
transistor coil. A specially designed
minjature 0005 tuning condenser
permits the receiver to be in a
case which fits in the palm of your
hand. Works for months off
smali battery costing

7d.  Can be built in 30,-
30 minutes. PRICE

All components are sold separately,
including plan to parts for 2/-.

full construcuon darta,

THE SET FOR PERSONAL LISTENING

This little set was designed to give you a real personal
portable radio that you can listen to anywhere with-
out disturbing others
bed, in your office. Suppliesd with
datachable rod aerial, it covers all the

medium waves 200-500
metres.  Average building 30,_
time one hour. PRICE
Send 2/- for specification, point to point
circuit and parts price list. ’

Use it on camping trips, in

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17.

(Mail Order only)

" AC/DC QUALITY 4-WATT

AMPLIFIER

3-Valves

NEGATIVE FEED-BACK
SEPARATE BASS AND

TREBLE CONTROLS

giving HI-FI quality.

Valve linc-up @

UBF80. UL4l, UY4L
Complete with Speaker-
Transformer and Knobs,
Factory-built and tested

and fully guaranteed.
Overall response 40'15K CPS

i £5.5.0

Paid.

Radiogram Chassis
4 Varves.MAv(;':I/DC. e
A Latest-type
Collaro 4-Speed
RECORD

PLAYERS

i
“
Compnlete with Glass Dial (
and Knobs. AVCand Nega- |
tive Feed-back. Highest- !
gquality components. |
Factory-built and tested.
Aligned and  calibrated | |
ready for use.

Brand New and

Guaranteed.
Post Turn-over Crystal Head.
£8- 1 5-0 Paid. Boxed as received.

~ Fully guaranteed.
6"—8"—10” MATCHED

SPEAKERS AVAILABLE. | £8- 19- 6

CHARLES WILSON
18 UPPER GEORGE STREET, LUTON
Phone 1722

VALVED

SA\HE DAY
SERVICE
All Guaranteed New and Boxed

1.4v. midget, 1R5, 155, 1T4 3‘%4 DAF91, DF91, DK91, DL92, DK92,
DL94 . ANY 4for 27/8.

1ATGT 12 6 Dl 3/~ E F41 96 PCL32 126
1C5GT 15/6‘6Q'GT \ 68/-|EF42 10/6 PCL83 9/6
1H5GT 11/-;GSN7GT /6 DAC32 11/-| EF50 N16 6/6
INSGT 11/-|6U4CT al G\D F96 86 SYL 6/8 PLJB 22/-
1R5 8/-16V6G 7.-!DF33 11 - EF55 96 11/8
185 718 ,6V6GT 7.6 DF96 8/8 EFBO 8/8 PL82 8/~
1T4 7i3|6X4 7.-1 DHT6 8/6{EF85 76! PL83 10/8
Q4 9/-16X5CT 8,8/ DHT 8/- | EF8 11/8|PY80 9-
3Q5GT  9/8,7B6 8 '9‘ DK32 12/ EF 10/-1 PY81 8-
354 7/8,7B7 'iDK 8/-| EF91 B6/=\PY82 7.
3vi 8/-17C5 _’-‘DK% 9/6| EF92 5/8 PY83 9/6
5U4G 8/'|7Ch -1 DL33 8/8/ EL32 5/8|PZ30 18/~
5Y3GT 7'817H1 -/ DL35  15/8|ELJ8 22/-|R19 136
524G 9/8,757 .- DLOG 8/6|EL4L 9/-| 3P41 3/6
GABS 7 8\714 f DM70 8/-1EL42 10/6 |SP61 3/6
6AKS 4/8' 12AH¥G 9 -'EABC80 7.9/EL84 9/ 25 12/6
6A15 6/- ,- EAF42 106 EM34 10/-10286 12/6
6AMS 5= l?AUT 7'6‘EBQI 6/- EM8) 10'-|U50 7/8
6AMG 6/-'12AX7 8-, C33 7/6 EY51 9/9|U76 8/-
6AQ5 7/8112J7GT 11'- EBC41 9,6/ EY86 10/-|U78

BATG 8/- 12K7GT 7,6 EBF80 8 8|EZ40 7/9 UABC80 11/6
6BAS 7:6|12K8GT 14'- EBF8Y  9/6,EZ41 9{6 UAF42 10/6
6BE6 7/8(12Q7GT 7.6 ECC81 8- | EZ80 7/8| UBC41 8/-
6BJ6 7:-112Z3 7,6 ECCu2 7,6 EZ81 /6|UBF80 9/6
6BRT 8/8 25L6GT 9/- ECCH 8.- FW4.500 , tucHs2 8/~
6BW6 7'8 25Z4G 96 ECC84 10/ 12-|UF41 8/-
6BW7 9/6 2526GT 9;9 ECCE5 9/ Z32 12:6; UF89 10/6
6CHY 7,-'35L.6G1 9 8 ECF80 10/6/ KT33C 8/8|UL41 8-
6F'1 15/ 3523 10/-‘ECF82 11/-| KT44 86| ULB4 8/8
HR6C -6 | 35. C 3 15/6
6F12 9/ U

6113 10/8
6F15 Ti-
6J6 : 8.6
6KTG - EF: 3 5'6
6K7G 8/- 20 -'EF30 6-|PCF80 8/9 11,6
OREG.  79ICIW 169 BRI 156/ PCFE2 11 siysa -
6KBGT 96 Pastage 6d. per valve extra. z71 [

24, COLBERG PLACE,

Any Parcel Insured Against Damage In Transit 6d. Extra,

READERS RADIO

STAMFORD HILL,

LONDON, N.16 TA. 4587
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(D) from their own frequency. Indications of this
sort should be carefully watched, especially as a
rare DX station working contacts at onec a minute,
streamlines procedure considerably.  Thus. for
- example. an exchange of callsigns plus a single
“ QRZ ™ signal may be the only indication that
the DX has finished one QSO. and is looking for
other calls. On C.W.. especially when there may
be QRM and difficult conditions, failure to grasp
exactly what is. going on may lead to trouble.

Aa

Key

To
Modulator

o
Phone  CW

P

Fig. 4.—A switch shorting out the key provides for

* phore-CW ™" swirching. A second pole on the switch

enables the modulator to be switched on and off at
the same time.

Thus a DX station sending “ QRM.” and strug-
gling to pull in signals from a station in QSO with
him, may unwittingly cause a pile-up.  This
because the listening hordes awaiting a “ QRZ”
signal. under poor conditions, have convinced
themselves that the final letter had two extra dots,
or indeed that they missed the two dots due to
conditions. Not to be back-
ward in loosing off a call,
they rapidly call the DX,
and the other characters,
figuring that as the DX is
being called they had better
not waste time either. also
fire away. By this time the
DX may have concluded
that all the stations con-
cerned are  indulging in
deliberate bad manners to
break up his QSO. Usually
such apparent bad manners
may be due to misunder-
standings at both ends. The
type of “sharp practice”
noted nowadays 1s the trans-
parent trick of calting “CQ
DX ~ on full power. just off
the DX station’s frequency.

rX

.HI

This is intended to create
the impression that the e
calling station is unaware operating a relay.

that a DX session is in pro- operated.

gress. and has innocently
put out a CQ. So far 1
cannot recollect any of such artful charactlers ever
succeeding in getting the DX 1o call them!
Just what one is to do under all circumstances
is a matter for personal decision. Thus in a well-
conducted DX session. the procedure may consist
of calling stations giving their own calls and
nothing else when calling the DX. Thus when
the DX has indicated—by a QRZ signal

PRACTICAL WIRELESS
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or otherwise—that he will now listen for calling
stations, it is clear that all the DX needs to know
is who is calling him! [In other cases the tech-
nique of giving a call long enough to enable most
of the pile-up to subside is used. From comments
made by rare DX operators. it is clear that there
is no clear cut preference for behaviour by the
calling stations. so long as it is cthical. More-
over, apparently “unethical " behaviour may arise
through misunderstanding.  Thus one popular
piece of rare DX used the simple procedure of
concluding with “over " to indicate he was still
in QSO. and of concluding with “tuning ™ to
indicate he was now tuning for calls from other

stations. Some observers not appreciating
the subtle distinction between *over * and
“tuning © were under the impression that

hall Europe was guilty of unethical behaviour.
Confusion was increased by the fact that
many stations having given a call to the DX.
and hearing no reply after listening for a short
period, proceeded to call further, thus being “on™ |
while the DX station was transmitting in QSO.
Such items, plus poor conditions, may easily com-
plicate *“rare DX " pile-up sessions.

Station Arrangements

Enough for the moment about operating pro-
cedure. and a little about station arrangements
for operating. Clearly in the quick calling and
listening sequences for DX operating. some
facility is required in changeover. For local rag-
chewing, the operation of a number of switches
in sequence is awkward. Despite this, somc
operators gain an uncanny agility in flipping

i
J
J\ wet”

Fig. S.—Where an H.T. line is switched, this may be used to provide for
By this means, the aerial changeover relay may be
If necessary, additional relavs 1o perform other switching
functions mayv he employved as well.

receiver H.T. line operates the aeriul changeover relay.

in this diagram swirching the

numbers of switches, twiddling receiver gain
controls and so forth cvery time they make a
changeover. A station has even been known to
put the signal on and ofl’ the air by plugging the
H.T. rectifier in and out of its socket! Relay
and switching operations may be carried to a fince
degrec of complexity. However, remember that a
relay is after all only a switch, and that a multiple
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contact key switch for example mayv have threc
positions for the operating lever. This can give
“receive.” “net " and “transmit 7 by suitable
connection. and a low powered rig might be casily
operated effectively by a keyswitch.  Receiver
muting. for example, could be handled by onc
position of the switch. I the PA is battery biased.
a simple toggle switch can mute the receiver by
breaking the centre-tap connection of the receiver
power transformer, and put the transmitter on by
making the VFO cathode connection. as in Fig. 1.
For keving. the key mayv be in series with the
VFO cathode keying lead. For * netting.” an
auxiliary switch is needed to shut off the driver
_stage when * netting,” and this may be done by a
cathode jack inserted in the first driver stage
cathode. with the lead terminated in a switch
(Fig. 2). If a two-pole toggle switch is used for
the netting switch, operation of the net switch
may cut off the driver stage and simultaneously
turn on the VFO for netting (Fig. 3). This is
simple enough, and at a pinch the aerial system
may be manually switched, even using the good
old-fashioned double-pole double-throw knife
switches popular at one time as * earthing
switches ™ for the domestic radio.

A further development of simple changeover
systems incorporates relays. Where the transmitter
H.T. supply is switched on and off. the H.T. line
may be used—via a large dropping resistor—
to operate the aerial changeover relay. A genuine
aerial changeover relay suitable for such use is
available from various suppliers. However, for
switching the link side of the aerial tuner, an
ordinary PO type of relay may be used if desired.
while relavs specifically designed for switch-
ing coaxial cable are available both as surplus and
as new items. Generally, if an antenna tuner
with link coupled output is used for the trans-
mitter, the link connection may be switched to
the receiver on reception. Using the main aerial
and antenna tuner in this way gives a useful
improvement in efficiency of transfer of energy
to the receiver, the aerial tuner gives a little extra
image frequency rejection. and the directive pro-
pertics of the aerial will be exploited. Note that if
a few milliamps can be * borrowed ™ from a
switched H.T. line. this obviates the provision of
a separate D.C. relay supply. However, high

v

WIRELESS November, 1957

resistance relays are advised. The relay contacts
may also be used to switch the VFO and driver
stages on. with also an auxiliary “ netting = switch
for turning the VFO on only. With the H.T. line
switched. therefore. a relay may perform the aerial
changeover. receiver muting a transmitter switch
or function with only the H.T. line switch mani-
pulated. A switch breaking the H.T. transformer

=

Receive Phone Standby
P
Y Q
Send cw Net
Fig. 6.-—The transmitter control position after

utilising the above ideas may be accommodated
in a small box conveniently placed upon the operating
table. A single switch serves for the changeover
from sending to receiving, while ** phone-CW ™
and *“ net™ function switches are conveniently to
“hand.  If a closed circuit keving jack is used, the
phone CW swirch  might  be omitted, and the
withdrawal ol the key will give the ** Phone”
position.  Relays operated from receiver H.T. or
the TY H.T. line will handle aerial change-over
and other functions.

centre-tap thus performs the functions in a medium
power pack. In higher power packs, a high voltage
rating ceramic switch is advised, or alternatively
in a high power pack, the filaments may be lit
from separate transformers, and the H.T. trans-
former switched by a switch in the A.C. supply
to the H.T. transformer. However you perform
the functions. remember that carcful listening
is the important part of operating. Even when
you are in QSO, vou only transmit some 50 per
cent. of the time. and the actual percentage of
“shack time™ spent in actual transmission is
quite low. Careful listening will ensure that when
vou do transmit, you will make most effective
use of your transmitter, and not expend effort in
extended and fruitless calling !

CIRCUITS FOR 2 TRANSISTORS
(Concluded from page 640)

by using a tapped coil. or coupling winding. for
the ‘diode. If a tapping is emploved it can be
about one-fifth the total number of turns from
the ecarthed end of the coil.  Small. dust-cored
coils are satisfactory. if of efficient design.

An air-cored coil. with diode coupling winding.
can be made as shown in Fig. 6. The former is
lin, to lin. in diameter. and at least 2in. long.
For tuning: .purposes. 90 turns of 32 s.w.g.
enamelled wire are wound on. side by side. and
tapped at about one-half the total number of
turns to provide a point for the aerial connection.
A layer of insulating tape is then wound over this
" coil. as indicated. and the coupling section added,
leads from it passing to diode and carth.

Such a coil is suitable for the medium wave
band and also for circuits of the type shown in

Figs. 1 and 4. 1f the aerial is poor. so that volume
is low. the tapping can be omitted. Or a con-
denser may be .employed instead, as in Fig. 5.
As acrial-coupling is loosened (smaller value for
Cl. or tapping nearer carth on the coil) selectivity
will increase, but volume will fall.  Optimum
results thus depend upon individual adjustment, to
suit the aerial and local conditions. The coupling
cmployed is not critical. but if selectivity is inade-
quate with a good aerial, it should be remembered
that this can be overcome by loosening acrial
coupling.  Sclectivity is usually greater with a
transistor detector than when a diode is employed.

The cheap junction-type of transistor. easily
obtainable. will be found satisfactory in these
circuits. though their performance naturally varics
somewhat. Connections to emitter. base and col-
lector must always be correct. and on no account
must the battery be connected in the wrong
polarity. :
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SOUTHERN RADIO'S WIRELESS BARGAINS ' ¢ 2
TRANSRECEIVERS. Type " 38" Mark Il Just arrived, new :p 62A INDICATOR UNIT 4:
purchase. New condition, 5 valves, in case, less attachments, 37/6. ) ] ‘
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 1, Complete with VCR97 with mu-metal screen. 1)
e LRElee (U PR Microphones, 418 {iunciion | € 12 EFS0, 4 SP6l, 3 EASO, 2 EB34. Plus pots.,
Boxes, 2/6 ; Aerials No. |, . No. 2, 5/-; Webbing, 4/-. . B
ARl e A ATE S e | § i SO O e S0, e e §

. - the set. o - o b

TRANSRECEIVERS e lo” kil Tro g @ | § ORIGINAL ARES  MAINS'  TRANS: §
Case. Untested, without guarantee but COMPLETE. £2.18.6. FORMERS. Input 110 v.—240 v. Output 345- ‘:
ATTACHMENTS for ' 18" Transreceivers. ALL BRAND 0-345at 150 ma. 5v.at2amps.and 6.4 v. at 4.5 ¢
gJ;E(W Phé:gesj ;5/6; Microphone, 12/6 ; Aerials, 5/-. Set of amps. Fully shrouded. Size 5lin. x 4in. x 4lin. ‘:
LCIRVA EVES 0 o Brand new, 50/- p.p. 3/-
RECEIVERS RI09. S.W. Recei in Case. 8 valves. Speaker M Ot ‘
T bw Vibrstor Pack. Untostod. No guarantee but COMPLETE, | § INDICATOR UNIT SLC NO. 5. Ideal 4:
£2.18.6. for conversion into an Oscilloscopz using a ¢

RESISTANCES. 100 Assorted useful values. New wire end, 12/6.
CONDENSERS. 100 Assorted. Mica, Tubular, ete., 15/-.
BOMBSIGHT COMPUTERS. Ex-R.AF. NEW. Hundreds
of Components, Gears, etc. Ideal for Experimenters. £3.
LUFBRA HOLE CUTTERS. Adjustable jin. to 3lin. For Metal,
Plastic, etc,, 7/-.
QUARTZ CRYSTALS. Types F.T.24| and F.T.243. 2-pin, lin.
Spacing. Frequencies between 5 675 kes. and 8 650 kes. (F.T.243.)
20 Mc/s and 38.8 Mc/s (F.T.241, 54th Harmonic), 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, |/- each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for their choice.
MORSE TAPPERS. Standard type, 3/6 ; Extra Heavy on Base,
5/6 ; Midgetr, 2/9.
TRANSPARENT MAP CASES. Plastic, l4in. x 10}in. Ideal
for Maps, Display, etc., 5/8.
DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6.
STARIDENTIFIERS. Type | A-N covers both Hemispheres, 5/6.
CONTACTOR TIME SWITCHES. 2 Impulses per sec., in
zase.  11/6. .
Postage or Carriage extra. Full List of RADIO BOOKS, 3d.

SOUTHERN RADIO SUPPLY LTD.

11 LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653

PO O POPOO OOV Y VN
TV VS P P ot ot a e e e e e o A A o ta e A A o
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REPANCO HIGH GAIN COILS

PDual Range Crystal Set Coil, Type DRXt ... 2/6
Dual Range Coil with Reaction, Type DRR2 ... 4,
Matched Pair Dual Range T.R.F. Coils, Type

DRM3 ... pair 8/-
Pair Dual Range Superhet Coils, Typc SH4 l

pair 8-
Miniature Iron Dust Cored Coils, Type " R :(—
Range Aerial H.F. Osc.

800- 2,000m. RA1 RI11F1 RO1
190~ 550m. RA2 RHF2 RO2 cach 33
70- 230m. RA3}  RHF3 RO3 ‘a2
15-  50m. RA4 RHF4 RO4
Ferrite Rod Acrial, Dual Range Type FRI ... 126
Miniature 1.F. Transformers, Type MSE
(465 Kc/'s) .. pair 126
Standard L.F. ‘Transformers, Type TCG
(465 K¢/s) ... pair 136
Three Waveband Superhet Coil Pack. Type
LMS ... ... 36/-
.M. Coil Set ... L. 296
(All components boxed complete with circuits.)
Send S.A.E. for complete list of Repanco components.
EASY-TO-BUILD TRANSISTOR RECEIVERS
Repanco ““ Three Dee.”’—A new dual range radio with
band pass tuning using a crystal diode and 3 tran-
sistors. Easy wiring plans and instructions. 1/-
(post free).

Repanco * Transeven.''—Latest portable superhet 7
transistor receiver with preset tuning for 4 stations.
Easy wiring plans and instructions. 1,9 (post frce).

RADIO EXPERIMENTAL PRODUCTS LTD.

33 MUCH PARK S§T., COVENTRY.
Tel. 62572.
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139A or ACR 10 tube. Unit consists of 2 VR65,
I VRé6, various resistors, condensers and pots.
Size 1lin. x 6in. x 3in. Brand new, complete
with modification circuit, 20/-, p.p. 3/-.

RCAF. AMPLIFIER UNIT. 12 v. input, com-
plete with vibrator pack, 250 v. output. OZ4,
microphone transformer into 6K6GT output
valve, with negative feed back, size 8in. x 5}in. x
8%in. Brand new, 35/-, p.p. 3/-.

R.139 RECEIVERS. 8 valves : 5 ARPI2, 3 ARS8, covering
1.8-8.5 Mc/s on 2 frequency bands. Contains 6 v. vibrator
pack and built-in 3lin. Goodmans Speaker, operates from 6 v.
batrery, consumption I} amps. Housed in meral case, 13in. x
12in. x 11in. Designed for mobile or ground station. Oper-

atas with any normal aerial. Complete and tested, including
circuit. Very good condition. Only 88/-, carriage 7/6.

BENDIX RECEIVER MN 26.C. Covering
150-1,500 Kc/s in 3 bands. Valves used : 5 6K7,
2 6N7, 2 6J5, | 6F6, 1 6L7. Complete with
switching motor and dynamotor. This superb
unit has been modified for 12 v. operation.
Only 80/-, carr. 8/6.

AMERICAN ROTARY CONVERTER.—
With detachable cooling fan 12 v. input, 250 v.
output at 90 mA. Completely suppressed, 19/-,
p.p. 3/-.

HIGH RESISTANCE HEADPHONES.—
Type Mk. IV 4,000 ohms, with cord and plug,
brand new, t1/- each, p.p. 1/6. .

R.F. WUNITS.—R.F.24 20-30 Mc/s, 8/6 each.
R.F.25, 30-40 Mc/s, 8/6 each. R.F.26, 50-65 Mc/s,
25/- each. Allvalved. Postage 3/- on each.

373 MINIATURE 9.72 I.F. STRIPS.—Supplied
complete with 3 EF91, 2 EF92, | EB9I. ldeal for
modification to F.M. Tuner as described on page
107 of the April ** Practical Wireless.”" Price 45/-.
COMMAND TRANSMITTERS.—2.1-3 Mc/s,
valved, with Crystal, 25/-. 3-4 Mc/s, valved, with
Crystal, 25/-. 4-5.3 Mc/s, valved, less Crystal, 17/-.
S.3-7 Mc/s, valved, less Crystal, 17/-. P. and P.
3/- on each.

WESTINGHOUSE PENCIL RECTIFIER.—
Type J.50. Output 500 v. at 5 mA. 5/- post paid.
VIBRATOR PACK.—6 v. input, 230 v. output
at 100 ma., complete 4 pin vibrator, OZ4 rectifier.
Fully smoothed. 25/6 each, p.p. 2/6.

elda [Radio
.0,

(Dept. “P ') 32A, Coptic Street, London,
. Phone : MUSeum 9607.
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SEE THESE FINE BARGAINS AT  The Walk-arournd Shop

BEACON RECEIVER BCI206A

Covering 200-400 ke;s. Valve line-up: 6K7 RF: 6SA7
frequency changer : 6SK7 LF. amplifiec ; 05Q7 det.; 28D7
O/P. Th's was designed to run on 24 28 . D.C. HT.L.T.
Excellent bas's for car radio ; size 6in. « Sin. « 4in.  Good

working order. £3.5.0 each. plus 5 - curr.

RECEIVER UNIT Ex 1143A

10.72 Mc/s L.F.s. Frequency 100-120 Mc s, suitable tor con-
version to 2 metres and Wrotham. Owing to a large puechase
we can offer these units fully valved. with circuit diagram, at 25 -
each. plus 3/- post/packing. Valve line-up : (4) LF30. (1) EL32,
(2) EF39, (1) EBC33, (1) EASO.

Ri1155 RECEIVERS

Good used condition. Working order.

OSCILLOSCOPE UNIT

With internal 12 v. Vibrator Power Pack

Suitable for Modulator Indicator or conversion o Oscilloscope
unit. Containing VCRI39A. 2-VR36. I-VR34. 2-EF50. Size
Ift. 6in. x 94in. x 8in. Price £§0() plus 10 - carriage.

SIGNAL GENERATOR AND WAVEMETER
Type W.1649. Frequency of signal generator : 140 to 240 Mc s.
Accuracy ;0.5 Mc;s. Frequency ot Hek.rud)nc Wavemneter ©
155 to 255 Mcs. A(,Lurac, 4:0.2 Mc . Containing VR135
and 4-VR9I. 5 meg. crystal. Retractable aerial. Power
requirements : 6.3 volts and 120 volts. _Unit housed in copper
tined wooden case. Size: 15}in. x 13in. x 14}in. Jn good
condition. £2.10.0, plus 10/- packing and carriage.

GYRO UNIT AND INVERTER

Taverter : 12 volt D.C. input. 3-phase 190 cycle output. (These
inverters can be used successfully as 12 v. D.C. Motors for
Models.)
Gyro Unit : Peak |
speed 11,400 r.p.m.

£6.5.0. plus 1O - carr.

Operates on 3-phase output (rom Inverter.
Caged. Precision-made equipment.
The3e units are ideal for e\perlmen(m&, and demonstration
purposes. Size : Inverter. 4in. x 3in. x 3in. : Gyro, 4in. dia.,
including cage. Price 12/6 pair, plus 3 - p. and P

PROOPS Bros. Ltd, Pert P,

" taneous and smooth pointer movement.

ABSORPTION WAVEMETER

Easily converted 10 2 metres or 70 cm. In Copper-plated metal
case 34 x4} x Stin.. with dial calibrated 0-100 and 80 v. Neon
tube. Coverage approx. 190-210 Mc 5. New 6,6 cach, post paid.

TS.205 3 Cm. TEST SET, £15.0.0

DESYNN TYPE ANTENNA

or Beam Position Indication System

This comprises & transmitter unit and Indicator which will
operate on 12 or 24 volts D.C. and will indicate with instan-
The Transmitter is a
specially designed potentiometer and will operate the Receiver
on 4 simple three-wire system, and the receiver in this instance is
calibrated in Gallons. but dial could be easily aliered to indicate
a 360 deg. sweep. Transmitter and Receiver with fult instructions.
Price 12/6, plus 2 - p. and p.

R.F. UNITS
. R.F.25 40-50 Mc¢ s. Switched wming. Valied 9 6 each
R.F.26 50-65 Mc s. Variable tuning. Valved
Damaged dials 20 - each
Perfect dials ... ... 25;-each
Packing und postage 3,- each type.
MAINS CHANGING TRANSFORMER
(Admiralty Pattern) 230;100-110-130 v. Separate primary
and secondary with earthed screen winding between. Totally

|

52 Tottenham Court Road, London, W.I.
Hours 9-6 p.m.

enclosed in 7in. x 6in. x 8in black steel case with detachable lid
exposing terminal block and tapping link. Secondary very
conservatively rated at 0.44 amps (core size 3 sgq. in.). Tested

10 2,000 v. Weight 19 1h.  Price £1 each, including p. and p.
VALVES

2D2t, 76 1L4, 7-: 6SH7. 33: 6V6M. 86; VRS6, 5 -
VTS01. 2/6: 1206, 2 -; 6L7.5:6; 12A6. 5-: 125C7. 6'-
0Z4, 5'-; 3Q5, 66 6ACT, 6" VRS54, 2 -, 6He, 2'-
12SH7,29; VTS2.26: 6CQ() 6'-: 6SN7.6/6 . OK7GT, 416;
oK7G.46; VULIL 2 -, Please Add Postage.

LANgham 0141.

Thursday to | p.m. Open all day Saturday

TUNIVERSAL
. multimeters,
Sor 500 A mete

FIRST-CLASS
RADIO COURSES...

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

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

quired.
ane year. S505 (
and 500 mA.
200 mA. and 1 amp.
SHUNT
Ranges 10, 100,
SITUNT
Ranges 5, 50. 500

for

1°, steps, 17,8 ©
178 ;

importance to those seeking such
success-compelling qualifications as
A.M.Brit.).R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.I.P.E., A.M.I.Mech.E,
Draughtsmanship (afl branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

PRECIS

8-

| RESISTANCE

100, 200,
0.5, 33 -

FOUNDCD 1885—OVER
o e e 150,000 SUCCESSES = s

NATIONAL INSTITUTE OF
ENGINEERING

(Dept 46|), 148, HOLBORN,
ON E.C.I1.

cealibrated seale

TYPE SHUNTS for use in
accuracy for any 1 maA.
N . Only one
. menr to make. no calibrating meter re-
With instructions.
3 mA.) covers 1. 5,
§51 {1 mA.) covers
Price 15/6.

for 1 w . 100 ohin MET II
1,000 mA., 17, accuracy, 7,

¥ mA, 500 ohm ME
mA.,
Westinghouse Meter Rectifier,

1 polc 18-way meter switch, 8-

, SWITCHED DECADE 5.

| type switch, 0 to 100 ohms 1°, in ten 10 ohm
ditto but 1,000 ohm max. | 6d.
ditto but 10.000 ‘ohm max.,
0-10,000 pF in ten 1,000 pF 27, steps, 17

SION WIREWOUND RESISTORS
. F‘uxcka wound on strip. 1,000

L 0.5 0.2%,. 43 : 1K to5K, 05‘«,
49.; hboZOK 0.5%;, 4/3 ¢
value wound to order.

Wirewound Resistors 1. 2, 2, 5,
ohms to glve any valué
bcuveen 1 and 1,110 ohms in 1 ohm steps
2, +0.01 ohm, 48/~ ;
10 o 11110 in 10 ohm steps. 0.5%. 3:

0.2°,. 49,6. Ditto but 1 to 11,110 in1 ohm

Wirewonmd '."“‘msm“wr_:lﬂ} “’\,%/h III(-I;IHL
uitable for Workshop | <R
| Heststance Capacity Bridge. 12/6. | Available from component stockists.

} 5.A.E. with enquiries, please.

PLANET INSTRUMENT CO.

{95 DOMINION AVE.. LEEDS 7|

TELETRON TYPE FX, 25

A - ‘
i

Rod

simple adjust-
Guaranteed
100

2, 10. 50

Self-tuned, Dual-wave Ferrite
Aerial, 15/- each.
R, Desngncd for usc in pocket Tran-
1v, accuracy, 7/6. | sistor reccivers. Descriptive folder
1'mA. 14~ with circuit-component layout, and
wiring instructions for a three-
Transistor regenerative receiver. Price
NO aerial, earth or tuning con-
denser requiredA Operates speaker

UNITS. Yaxley

20-,

r__ FREE GUIDE «=—=—1 | 00.1 4F in ten 0.01 #F 2°% steps, 20, ?r":“d} Pcnllji_ght cells. . All Parl?,
The New Free Guide contains 132 | | | PrrcISION CONDENSERS. 1 /iF 2. ”{ﬁ “’-'"g cabinet and Ll ‘!;5‘5: ERAP
" pages of information of the greatest 1 0.012' . 100 pF 17,. 68 per set. 100 ohms 1v,. , able from componcent stockists.
PI0K 17, 1 Mcg 1%, 5'9 per set.

110 ohms,

36

.27, 6.

BOX S'l':\A\'l)ARI')S. 1z
, 20, 20, 50, ..Na

ditto but

|Tsmnu'

FY)P

Write now for your copy of this steps (16 res:stms) 0.5%, 45 - ; 0.2% * 0.01 'I:- -,.-"H

invaluable publication. 1t may well - ohm, 65°-. atio Arm Resistors, 10 90, Lo

prove to be the turning point in your 900 ohms (ratios 100. 10, 1, 0 001 to 1, per Miniature Transnstor IFTs & Osc
career, i set of six, 0.5%, 16/6 ; 0.2",. 24i-. coil tor 315 k¢/s, 6/6 ca. FRM/2

Transistor Ferrite Rod Aerial, 10/-.

Stamp for complete lists and circuits.

THE TELETRON Co. Ltd.
| 266 Nightingale Rd., London N,9
HOwW 2527

Post extra.
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IMPROVING THE OUTPUT STAGE BY MODIFYING THE VALVE CONNECTIONS

HE reduced harmonic distortion of the triode,
compared with tetrode or pentode. is well
known. but it is not always realised that
tetrodes and pentodes may readily be
employed as triodes. When
the circuit does not employ
negative  feedback.  the
improvement in  quality
will generally be at once
audible. Triode operation
results in reduced gain and
power - handling capacity.
so that the modification
is best suited to equipment
where the full output pre-
viously obtained with the
tetrode  working is  not
really required.

When the output stage
employs a single valve, the
screen  grid  is  wired
directly to the anode. as in
Fig. 1. Even with no other
modification, an improve-
ment should be noted. But
for optimum results. the,
anode load should be
reduced to approximately
one-half its previous

output

HIT+

WW
U +

AMAAAAAAA e

VVVVYY

figure. For  example,

‘____:L valves such as the 6V6 or
= 6BW6. with 250 volt H.T.
Fig. 1. —Single vulve supply, will normally re-

1rivde circunir, quire a load of S.000 ohms
for tetrode operation. but
only about 2,000 ohms for triode working. With
a 2/3 ohm speaker. the transformer ratio would
thus neced changing from about 45:1 1o
approximately 27:1. With a 15 ohm speaker the
ratio would be reduced from 18:1 to 12:1.
Fortunately triodes are less influenced by mis-
matching than are tetrodes. so that an improve-
ment is possible even with the original output
transformer.

Bias and other circuit details remain  un-
changed. However. if a top-cut condenser is
present. cither from anode to earth line. or in
parallel with the speaker transtormer primary. it
should be removed or much reduced in value.
Values of .01g4F or cven larger may be found
with tetrodes and pentodes. and are fitted to
reduce the harmonic emphasis with these valves.
which is usually given as about 6 per cent. to
12 per cent.. according to valve type. Such con-
densers are not required with triodes. and their
removal will increase the realism of the upper
register.

Push-pull
An improvement is also obtainable with a push-

pull stage. though harmonic distortion is already
much lower than with a single valve. Typical
ratings for the 6V6 show over 3 per cent. har-
monic distortion for tetrode working. falling to
only 0.5 per cent. for triode operation. .

If an output stage employing two such valves
is to be built, the values shown in Fig. 2 wili
be found satistactory. The 100 ohm resistors
are oscillation stoppers. and will not always be
required. They also tend to equalise performance.
The optimum load is about 4.500 ohms, requiring
a transformer of about 42:1, centre-tapped, for
2/3 ohm speaker. '

If an existing circuit is to be modified. it is
only necessary to change the screen grid connec-
tions and to seduce the anode load, if possible.
With a multi-ratio output transformer. alternative
tappings suitable for triodes will usually be
present.  Any top-cut or " tone correction ” con-
densers should also be removed, or reduced in
value. '

No Jdifficulty should arise in modifying any
mains or battery receiver or amplifier output
stage in this way. It is important to remember
that the screen grids are not left disconnected.
but must be wired to the anode. With some
valves it is necessary to check that the maximum

screen grid voltage will not be exceeded with
the new form of connection.
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Fig. 2— Puslpull witle oscillation stoppers.
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~ Programme Pointers
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SECOND hearing of * These Foolish

Things ™ prompts one to wonder whether

a synonym and an antonym can be found
combined into one word. Conducted by Roy
Plomley and based on an idea of Nancy Spain's,
it is certainly foolish and inconscquential, yet
leaving a feeling behind of a certain amount of
brains and thought having gonc to the devising
and producing of it. It has reasonable enter-
tainment value. and, within limits, is a likeable
half hour. Kay Hammond, Charlotte Mitchell,
René¢  Cutforth. Monia Banishevsky. Geolirey
Grigson and Ivan Stafl reminisced when 1 last
heard it. What would Frank Muir and Dennis
Norden do with it? (Producer. pleasc note.)

A serics of problems in detection by John P.
Wynn, entitled " Inspector Scott Investigates,” is
now running. Reminding one of the competitions
promoted by many commercial firms, in which
the errors purposely put into a picture have to be
spotted and the competitor detecting the most
wins a four-figure cheque (providing his or her
entry is accompanied by a stated number of
wrappers off the article advertised), listeners are
asked to guess how many mistakes have been
interpolated into the unfolding of the story. A
minute, filled with sweet music. is given for this
purpose at the end of cach episode. Inspecior
Scott is played by Deryck Guyler and the series
produced by Vernon Harris.

Musical Quiz

The musical quiz. “Off the Cufl,” run by
Antony Hopkins. is as diflerent from Joseph
Cooper’s ™ Call the Tune ™ as any two things pre-
sumably of the same genre can well be. ™ Ofl
the Cuff ** is very funny. light-hearted and irrespon-
sible, most enjoyable, and excellent entertainment.
The questions arc set by Spike Hughes and the
panel, on the evening I heard it was
madc up of Carole Carr. Dick Bentley, Eric
Sykes and Denis Matthews. To make sure ihat
the proceedings didn’t plumb too serious depths,
“ Flotsam = gave an amusing and clever sketch
illustrating the cvolution of one of his own tunes
from Sullivan's “ Lost Chord.” May 1 _br.mg to
his notice the first notes of both “Delia™ and
“The Merry Widow ™ waltzes and that of the
* Maid of the Mountains = ? There are, of course,
hundreds of tunes built on the same foundation.
The series is admirably produced by Roy Speer.

Music

Music in the bulk ozcupies more radio time and
programme space than any other “line.” On the
technicality of programme hours 1 stand open to
correction: it scems that there is a vast corpus of
sound at all times and in all seasons—symphony
and promenade concerts. operas. recitals on every

PRACTICAL WIRELESS
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Qur Critic, Maurice
Reeve, Reviews Some
Recenr Programmes

imaginable instrument and combination of instru-
ments as well as light music in all its garishness
and noisiness. Yet “The Critics” have never
been known to tackle it. Would it pot be a
welcome change if they co-opted, from time to
time. a musical colleague ? A man of perception
and objectivity should have wide. open spaces to
wander in!

Plays

Young wife with goed but stern, unromarntic
husband meets romance and flashy admiration at
the hands of a young Frenchman and runs off with
him to have her thrill while it lasts. This is more
or less the theme of Caryl Brahms' “ Away Went
Polly.” dramatised by herself from her own novel.
But it has been done, of course. hundreds of times
before. Here it was fashioned quite attractively
and charmingly played by Yvonne Mitcheli.
Brewster Mason. Betty Hardy, Simon Lack, David
Pcel and Marianne Deeming.

Another rather corny piece based on an age-old
theme—but not without entertainment value--was
Bill Naughton's “ My Flesh. My Blood.” The
ruthless stickler over dogma, caring only for the
letter of the Law. ruins his family with his
tyranny and religious megolomania, until his poor.
wretched wife tries to end her miseries. albeit
unsuccessfully. when the old man melts like an
ice-cream in a child’s possession; all is transformed
and forgiven in the last few minutes of the picce,
and Edward Chapman. Noel Dyson. Nan Mar-
riott-Watson. Alan Rothwell. Valérie Miller. Brian
Peck. Shirley King and Brian Trueman all live
happily cver after.

The Third

A very good piece on the Third was Wyndham
Lewis’s “ The Revenge for Love.” Dealing with
the comings and goings from the Spanish” Civil:
War of various characters. including Communists,
it was full of meaty lines and cxcellently acted. I
rcmember one line of the narrator’s in particular.
Percy Hardcaster loses a leg in that war., Back
in London he has been making Jlove to Gillian on
the sofa and having a rare old time generally,
when saddenly we are told “ he jumped (o his
feet. Wonderful things happen on the
Third! But. joking apart. it was very good. Cast:
Stephan Murray—narrator. I. Phillips, C. Ieno.
1. Richmond. Bettina Dickson, R. Napicr, Isla
Camcron. A. McClelland. O. Pooley and R.
Snowdon. Producer, D. . Bridson.
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Telephione @
AMBASSADOR 4033
IPADDINGTON 3271-2

The "Petite”
PORTABLE

A completely new design with the
all star feature from the firm with
45 years of experience in the supply
of designs for the home constructor.

MAY BE BUILT FOR

LU

Batterics Extra. H.T. 10'-
(type B126* or equivalent. L.T. 1/
(type AD35) or equivalent.

8-WATT AMPLIFIER

This design includes 5 miniature
Valves of the latest types. an
Ultralinear Output Trans-
former suitable for Speakers
of 3 and 15 ohms and a very
attractive Perspex front panel
with gold lettering, complete
set of parts.

£8.8.0

Postage & packing
5/~ extra.

The New De-Luxe
TAPE RECORDER
TR3

for
£5°18:0

Deposit
monthly
of £5.16.3
or
Cash 45 gns,
Plus 21'- post
packing,

&
TRADE
ENQUIRIES
WELCOWED.

Case finished in Red and Cream
with gilt styling and fittings
Size 18tin. x 15in. X Sn. for
A.C. Mains 200/250 v. 50 cycles.

for the Home Constructor
A new design using the latest circuit techniques. Includes 4 valves
plus magic eye tuning indicator. permeability tuning and an in-
tegral power supply. Two controls only, a gear driven slow motion
tuning control and an output volume control with on/off switch.
Suitable for fringe area reception. All components may be pur-

NEW F.M. TUNER

chased for £8.15.0 plus packing & postage 3/6. OR Less Mains
Transformer & Rectifier £7.12.8 plus packing & postage 3/-. Power
requirements HT 230 v. 50 mA. LT 6.3 v, 1.5 A. Dial size 34" x 13",
overall size 11i” lonz, 53" deep, 41" high.

NEW CATALOGUE
“60 Pages of Spares”

Price |/- Post Free.
It includes |18 exact replacement Potentiometers and Mains
Droppers, Line Output Transformers, Tools, Servicing Aids,
Etc., Ete. For example.
MAINS DROPPERS. For Ultra Twin—SMD.6, 1,690 ohms,
1,450 ohms, 5/3 ; SMD.7. 175 ohms, 340 ohms, 410 ohms, 5/3. Etc.,
Ete.
OUTPUT TRANSFORMERS.
290 U., 12/9. Etc,, Etc.
ELSTONE TRANSFORMER RANGE. CRT Isolation, Mains
Primary, 2 v., 4 v., 6.3 v., 10.8 v., 13.3 v., optional 20 per cent.
boast. 22/-. State CRT voltage required. Etc., Etc.

Minimum Postage 6d.

M. FOY
6, Wykebeck Gardens, Leeds, 9.

DO IT AT HOME

It is so easy with the
RODING HOME CONSTRUCTOR’S HANDBOOK

Our latest issue is beautifully printed with a fuli colour cover !
Pseked with technical data, set building and servicing hints, facts
and formulae. 1esistance colour code, soldering hints. descriptions,
full parts 1< and circuits of modern receivers, tape recorder.
feeder units, communications, s¢t, ¢te. Send 2'6 tplus 4d. post).
“ Easy-as-A.B.C." PULL SIZE Construction sheets for any of these
urits are available FREE with orders enabling even the beginner
to get professicnal vesulls first time ! This claim is confirmed by
hundreds of testimonials received.

NEVER BEFORE IAS THERE BEEN A BOOK 80 VALUABLE
T) NOVICE AND EXPERT ALIKE !

RODING LABORATORIES
Hurn Airport, Christchurch, Hants

Eor Ultra Twin, 11/9. Phitips

N | PN T M NN
GUARANTEED VALVES
cVve 1/-|EL32 €/6] PZ30 1 6P28 20/-
DFol 56| BL33 15i-| RK3 8Q7 8,6
DET19 1'6/EL38  22-|R 6RT 78
DET25 5/-1 EL41 10'-{ SP61 68AT 8-
DF92 7/ EL42  10- TTI1 4 H7 5/-
DLY2 78| EL90 7| UBoL 20! 65J7 78
DL93 716 ELIL 86 UBC41 10/ 6SK7 78
DLS5 7/6|EN21 78 UB41 10/- 6SL7 66
EAS0 1/~{EY51 11/6, UCH42 10/~ N7 76
EABC60 @/-|EZ3b 8/~ UF41 10~ 6887 "8

B34 2,6 EZ40 R/-1UF42 10/- 6V6 78
EB91L 6/~ EZ8) 8/6{ U141 10/~ 6X4 76
EBCI 10/~ EZ90 7/81UU8B 20/- 6X5 76
EBC4l 10/-|FC13C T 8[UY4l 8D2 4'6
EBC91 8-IKT33C 88/ VP13C 4/8 12A6 7.8

BF80 9/-KT44 7/8| VR116 12AH8 10.-
ECC81 i-| KTW63 716 VRIS0/30 7/6 124 /-
ECC82 9/-| PL38 22/-|VUlll 12AU7 9-
ECC83 8/~ PL81 10/8| X65 10/6 12AX7 9l
ECC8% 11,-/PL82 10/6! 1L+ kil 12BH7 8.6
ECCOL  7/-|PL83  10/6)IT4 7/6 12C8 5/=
ECH35 10/-|PY80 9.-|1Q5 il 126 2.8
ECH42 10/-/PY81 £/6/1U5 78 12J5 5'-
ECHS1 9+ PY82 8/6 2C34 36 12J7 7.6
ECF82 11/-/PCF80 10:- 2D21 9 12K7 76
ECLS80 8- PCF82 10,-12X2 J=16J! 12K8 17/~
F:C:>2 5-/PCCB4 11/8'3A4 %168 6KT 12Q7 76
EC51 5/-|PCL82 10 -'3Q4 716 6K8 128C7 76
EC90  6/-|Pends 86 4D1 4/6/6L6 128G7  5-
Ll‘}tg 6-|PCL83 10.-15U4 8/- 6N7 7'6{125H7 5.-
EF37A 10| P61 5'-1524 10/6 | 6N8 9/-1125J7 5
EF39 6/~ 28K7 5=
EF4l 10, 86
EF‘~_12 10/- EGGER CFYPE OUM ME] s 45 66
EF50 5/- | with scale 0 to 10 K.. hand generator | 58 5-
EF5% 7.6/|and Brand new, £4 ea., or with new ||76 5'-
EF8) 8'6 |ieather carrying case. £4.10. FPost]|/85A2 10.-

F85  10/6]] free. 90C1 8-
F:FSI 76 © 19 T SETS.  Still available at £5]|807 76
EF92 56!l with power unit and brand new. 12,6/832 40'-
ILF“SJ‘J 86!|C.and P, 954 5~
EF94 T-1CO-AXTAL CABLE. Standard {955 5~
EF95 66(|75 ohm, 8d. vd. Airspaced at 9d,]|7193 5'-
Erge 6/6||vd. Cheaper qguality at 6d. yd. 8012 10 -
EK0 8/-|L 9003 5/-

Post & Packing Cd. Free over £1. C.0.D, 2/6 extra.

y o hANC Kl %) & hPRA A N Y|
LAWRENCE ELECTRONICS
158, CHIPSTEAD VALLEY ROAD, COULSDON URREY,
UPLands 9075, Open to personal callers on Saturdays only.
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FReEe To AMBITIOUS
[Tvswpazesor | EENGINEERS!

E Have you sent for your copy ?

¢ GINEERING
OPPORTUNITIES * | WHICH 1S
is a highly informative YOUR PET;
guide to the best-paid SUBJECT ?
Engineering posts. It | Mechanical Eng.
: tells you how you can Electrical Eng.
quickly prepare at home | Civil Engineering
#%on ** NO PASS—NO [Radio Engineering
p:i‘" . FEE” 1terms for a|{ Automobile Eng.
' recognised engineering | Aeronautica! Eng.
qualification,outlinesthe Production Eng.
widest range of modern | Buitding, Plastics.
Home-Study Courses in | Draughtsmanship,
. all b!‘al’lfjhEs olengmce;lr- Tclevision, etc.
mg an expiains  the

> benefits of our Empl()y- GET SOME

ment Dept.  If you're LETTERS
earning less than £i18 a | AFTER YOUR
week you cannot afford aEl
NAME !
to miss reading this AMIM hE.
unique book. Send for AR E‘E
your copy tlo-day— M.
FREE. A.M.IPE.
AM.LM.L
===+ FREE COUPON-=--~-- L.LO.B.
Ptease send me your FREE 148-bage | A'F'BRé’:‘e'S
L ENGINEERING OPPORTUNITIES" o A.M.Brit.L.R.E.
T NAME .. o CITY & GUILDS
» ADDRESS. N GEN. CERT,
R "+ | OF EDUCATION
»Subject or Exam. H B G35
.
'

1 thatinterests me..

+ British Institute of Engincering Technology
1409B, Gollege House, 29-31, Wrizht's I.:me,
. Kensington, W.8. [

BUILD THIS  AUTHENTIC
JASON
M |
KIT

When built this famous fason

4 UALUES . F.M. Tpner provrdes good
[

sensitivity with {recedom
rom drift and highest quality reproduction.

Qutput 0.5 v. Chassis supplied ready ~
STABLE punched, together with genuine exciusive
® Jason coil and dial assemblies. etc. Useful
range—&60 miles ; fringe area version avail-
Eﬂsv coN- able. Book of the Jason F.M. Tuner (Data

STRUCTION Publications), 2/- or 2/3 post free. Detailed

price hst on application.

Complete kit of quality Fringe-area version (less
components (less valves). valves) £6.0.0,
£5.5.0. Power-pack kit, £2.1.9.

® JASON “ ARGCNAUT"” A.M.-F.M. KITS

For building as a tuning unit or complete self-powered
receiver, Book by Data Publications, 2/- (2/3 post frze).

FROM LEADING STOCKISTS, or in case of difficulty :

ASON MOTOR & ELECTRONIC CO. e

328 Cricklewood Lane, London, N.W.2. SPE 7052

—Great Britain’s Valve Mail Order House

for cleaning and repairing. Includes illustrated ex- Jpcc3d 10'-
planatory booklet. eye-glass. tweezers, screwdrivers. [LCC8511/-
oil dusting powder, oilers. luminous compounds. | EgF3s 5 -

jewellers’ rouge, dial brush and jewels. Cash 21'-or 6/- J|E¥g8) 9'-
down and 3 monthly payments of 8'-, E{\gz 'i;,e
EL30 78
EM4  10'-
rC13 10-
Ho3 5-
HL13C &5'-

- HP210 5/
.001-1" MICROMETER |HiEZ0 5

ing, paint strip-

Test Leads. Post 1/- viated ~pirits only.

—
{ SALE " VALVES
1 ?“‘“
o} Ton ACISC15/-|U22  §/-17B3 ?#frl'rUJHSI (it
Y 150- I
sz HK- = APPAG vP2 /-l7v7 ;- | DEMOBBED VALVES 2/6
 eomalace g 197 VRIS 5 18D2 MANUAL
UT| A - VRG> 2'- 12A * 1- | Giving equivalents of British and
© FIT H AB.PIZ ar- YRG"’A ';1 /- | American Service and Cross Rcfer-
[ C¥82 10/- VRI10,30 *12“’71 /- | ence of Commercial Types with an
DET25 5'- 0'-112ATT ~9/- Appendix of B.V.A. Equivatents. and

HP1018 7/8 th A.C
BRAND NEW  |iipuoi 316 15 A D Iy and
SERVICE SHEET? | PRECISION I}}—gz%l g,_ Types. ) UNIVERSAL
The one you require enclose: & - ot listed on left.
{#inlaldozenyassonted 10/6 IS ULERARL MSPEN Please cut out covpon
offouriiestichelce S - bilow and post (0 us.
BARGAIN 10/- [ 1%
OUIA 5104 [ From
DB 1?’?2?%"
r 0 AGS
- ; PENDD ' |6AGT 1,- to 15/-
o This NEW Blowlamp} 2530 10-|6AKS
= e w230 5= BAKE o et et et et et e e e e
H == R1 -l6AKT |
= W T is  Blin.  high. RL18 15 [6AQ5 INAME oo
> weighs only 7 ozs. Sp2 4,-|6C1 I
J All - in - one andd iﬁ_ S““'d'll-g Fﬁmso - 6C8
i made rom :oll ¥ S
.1 Radiometer N ]
A.CD.C. working parts to P23
* Circuit Test zowrong. Ideal for TP26 12 - 1006 . I
ml 118 I Tests, tinning and sweat- T4 1 T b I
ing. silver solder- Urdl 8- 6SKi -1 POST 1/- N

X Vidve Fest, [TV PE OF -
Continuity and Resistance {pinz. glass bending and VALV
Tests, Complete with 326 Jarawine. [Usesmeth- 147 IREGUIRED oo

1
“’g%\ 1/' I2H6  4/- | Comprehensive Price List. We have

5 -l12J5 - 6/- | still some Valves left at very old
‘O}A -\I2SC‘,’- 10'- | Budget Rates (334%) which are
I Jl28K5 8- | actually sold 8¢ the old price (1951,
1B5 Also  reudy ou
ihe new comprehensne
1E5 Bva L
i BRITISH,
G AMERICAN)

BATTERY,

SALE
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The Editor dves not necessarily agree with opinions expressed by his correspondents

Music and Movement

IR,—May [ thank Thermion and say how
whole-heartedly I agrec with him in his criti-
cism of * Music and Movement 7 | am not yet
a qualified teacher—I am_ still training at the
City of Worcester Training College—but cven in
my short contact with education 1 must say that
¥ am whole-heartedly of his opinion with regard
to “ Music and Movement.”
It seems to me that the

PRACTICAL WIRELESS
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distant magnet. and if one recalls how the magnet
acted upon a diaphragm. then we have only to
replace the stationary disc by an iron wire passing
in front of and slightly touching the magnet, the
wire thus being magnetised by the influence of
the electro-magnet which is varying under control
of the speaker’s voice.”

He then goes on to explain how, if in turn
the magnetised wire is passed again in front of
the electro-magnet it will impart its magnetism to

the electrg-magnet which

majority of the teaching .. D PN wwe Willin turn produce
= f w o . ] ] 8
profes;non al.C ‘”? .Il.llng Whilst we are always pleased to assist readers with Soun.d Ui & tek’phone
to voice their criticisms recever.
of it whereas the to supply diagrams or provide wstructions for modifving The purpose is that if
. . 5 commercial or surpius equipment. We cannot supply “ . “ o
minorit ¥ pFObahly alterngtive details for receivers described i these pages. A calls up B on

teachers(?) of it—are in

i
: their technical difficultics, we regret thar we are unable
D OWE CANNOT UNDERTAKE TO ANSWER QUERIES

his telephone and “B ™

e 0 00 Ber b e v e aes v was Ger 00

fear that their posilions QVER THE TELEPHONE. If a postal reply is required is not at home the
5 the schools will not a stamiped and eddvessed envelope must be enclosed with s t d ibed
m the e the coupon from page iii of cover. instrument €scribe
be justified.—T. Moore above will take the
(Yorks). ek e memeesmesess="  message and impart it to
“B™ when he comes

High-cycle Transformers

IR —1 was interosted in the article on using
high-cycle transformers printed in the June
issuc of PRACIICAL WIRELESS.

For the interest of readers who  possess
a “high-cycle 7 transformer or items of equip-
ment containing one. I would like to point out
that 1 have for some time now been running
a small television from one of these transformers.

ke only modification required turned out to
be a 10xF condenser in series with the supply lead.

After testing the set-up it was found that all
three heater windings. H.T. winding. and E.H.T.
winging were at the required voltage and that
there was negligible difference in voltage under
different loads.

The condenser used was a large ex-W.D._104F
with a 250KQ resistor across it to discharge the
condenser when the mains was disconnected.

Ire this way the unit used (a type P2S receiver)
was almost unmodified. where changing the trans-
former would have been economically out of the
question.—J. Ross (Fatkland).

Earliest Tape Recorder?

IR,~—In recent editions of PRACTICAL. WIRLLESS
there have been articles on carly tape
recording. The earliest type of recording known
is supposed. as mentioned by W. A, Stecle, to be
around 1913.

[ have. however, an old bool by Charies R.
Gibson in which he describes “a telephone with
a memory.” The book was published in 1905,
To quotc the author:

“If one pictures for a moment a tciephone
transmitter sending out a varying current to the

home.  Whether it works or not I do not know.
Perhaps some reader would like to give it a try.—
J. TavrLor (Londonderry).

An Aerial Idea

IR —During somec recent investigations into
aerial design [ discovered that a quarter wave
acrial. the ends of which were placed in the
aerial and earth scckets of an ordinary domestic
receiver will greatly increase the sensitivity to
such an extent as to enable amateur transmissions
from most parts of the world to be received with
gocd readability and signal strength.  The aerial
system has high directional properties but care
should be taken in making sure that the spacing
between the two major sides is not less than 0257
and the total length one quarter of the required

wavelength. It is also advisable to give a word
of caution with respect to the working conditions
of this system. These may be classified as
follows:

(a)_Reception is limited to a narrow band of
frequencies, ie.. a quarter wave aerial for 20
metics will not be responsive on fractions or
nultiples of this frequency and will therefore be

useless for work on 40 and 80 metres, etc.

(by The system is unresponsive when used in
conjunction with receivers using regenerative
principles in the form of reaction control.

(c) Since the aerial is highly directional. it is
worth spending some time in  arranging the
position of the system. )

Before the introduction of this acrial T was
continually troubled by the high noise level on
the 20 metre band. but since its introduction I
have received some very remarkable transmissions
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which were unreceivable by local amateurs using
their communications equipment. Amongst thesc
were signals of QRK5/QSA7-9 from the following
countries. North and South America, Alaska.
Greenland. USSR, Greece. North and South
Africa. and the Far East. All these transmissions
were amateur. and not commercial stations.—
J. C. BROGAN (Ayr).

Resonant Smoothing Circuit

IR.—Mr. M. E. Kerwood’s ** Resonant Smooth-

ing Circuit ™ (PRACTICAL WIREI FSS. September.
.1957). whilst well known. must be used with
discretion and for practical purposes cannot be
calculated with any accuracy from nominal com-
ponent values. The latter have normally wide
tolecrances and to obtain resonance. experiment is
usually necessary. Furthermore. having obtained
some degree of resonance. undesirable oscillations
can be induced into the H.T. line which may
seriously affegt the performance of the equipment.
-~Edward A. Stort (Harlow).

Tape Recorder Maintenance

1R —Your contributor’s reference to the clean-
ing method of c¢rasc and record/playback
heads by usc of carbon tetrachloride should be
corrected. Where the head housing or case is
made of thermo-plastic materials. this and any
similar acetone fluids can causc damage. Pure
alcohol (obtainable in small quantitics from usual
chemist shop) is a safer medium wherc heavy
oxide deposit is noticed. Much of the deposit.
however. can be cleared by use of an orange stick
or alternative the frec end of an ordinary match.
—A. J. HowarTH (Worccester).

The R1155

SlR.aI'm surc I am one of hundreds who own
an RUIS5A. and curse the day when we
bought it. The reason being that it leaves out the
1.8 Mc/s Ham Band.

We all need a low-cost high-performance con-
verter which is in the reach of all of us. There-
fore | would like to see an article on this. Can
any reader help us ?

1 have followed all your modifications to the
1155 —A1AN Beaziey (Wilts).

Queer Faults

SIR.~I think it would be very interesting if

readers—especially those who are engaged
permanently on servicing—would give us some of
their experiences in the way of queer faults. It
is all very well being told that. for instance, if
anode current is low. try the valve. etc, but
there are times when everything tests O.K. accord-
ing to the book. It is then that we have to
scarch for something which is not in the book
and that takes not only time. but all the patience
which we possess. By listing some of the qucer
things which have been experienced one gets an
idea of the lines which might have to be fol-
lowed and. apart from the experience gained.
much time is saved. As a matter of interest
[ would mention a fault which comes within
this category. and although it occurred some ycars

WIRELESS November, 1957
ago it is vouched for by one of the largest
manufacturers in the country and was experienced
by their service department. A customer reported
that the set he had purchased was useless. When
asked why he stated that it only picked up
yesterday’s programmes. A serviceman was sent
round and the customer demonstrated with the
aid of the published programme and the set that
this was apparently a fact. He was ridiculed, but
the set was asked for and on first testing in the
service department it apparently was only pick-
ing up direct. the programme radiated the day
before. Therc was a fairly simple solution, but
for the time being everyone was completely
mystified. as this was something which couldn’t
happen, yet apparently could be demonstrated.
What do you think was wrong? 1 am sure
mysterious faults like these will interest other
readers.—H. G. TraiL (Edgware).

Circuits and/or Wiring Diagrams ?
SlR.-—Your leading article in the September issue
of PRACTICAL WIRELESS is very interesting
to me. as | had been hoping for some time that
the subject of circuit and wiring diagrams would
be raised.

In July of last year I achieved a long-awaited
ambition by attempting a small portable design
contained in previous issues of PRACTICAL WIRE-
1SS, and had a certain amount of success. ‘The
circuit diagram. however. at the time. was just
“Greek 5 the wiring diagram being the only
understandable feature.

Other Practical Wireikss designs followed,
and were only completed by following the same
procedure.  However. in January of this year I
tried (which was, for me) something a little more
ambitious. a four valve portablc battery superhet.
Not a sound issued from the speaker! T tried
for a week to tracc my mistake. without success.
and eventually realised that to be able #5 read a
circuit diagram like a book was the only remedy.
so I bought your “ Beginners” Guide to Radio.”
What a revelation this publication proved to be!
I Jearned how a valve was drawn. what the
symbols meant and how components were con-
nected.

Having gone through most of the carly frustra-
tions of someone new to the hobby I can now
achieve reasonable success. but T find that the
most useful forms of equipment dealt with in
your columns are those (1) with a circuit diagram.
(2) with comments by your contributor on alterna-
tive valves and components and (3) a chassis
layout.

In conclusion. may 1 take the liberty of sug-
gesting a new feature for PRACTICAL WIRELESS?
Many beginners, such as myself. attempt to make
up various picces of equipment (invariably ampli-
ficrs) from valves and componcnts that we have
to hand. A recent attempt on my part provided
me with car-rending distortion—and only negative
fecd-back. stolen from an issue of PRACTICAL
WIRELESS, helped to diminish the noise.

If you allowed readers to send these circuits
to you for publication and you pulled them to
pieces, explaining electrically why you suggest
certain modifications. T am sure we would all
benefit accordingly—A. R. Marnin (Sutton).
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Let1.C.S. Train YOU!

® COURSES ON :—

RADIO and TELEVISION
SERVICING - ELECTRONICS
® EXAMINATION CDURSES FOR :— ’

P.M.G.'s CERTIFICATE (Marine Radio Operators)
C. & G. RADIO AMATEURS’ EXAM.

(Amateurs’ Transmitting Licence}

C. & G. RADIO SERVICING CERTIFIGATE (RTEB)
BRITISH INSTITUTE OF RADIO ENGRS,, etc.

Whether you plan to have your own business, to
become an electronics engineer or to take up a career
in industry, an [.C.S. Course will help you to success.
You learn at home in your own time, under expert
tuition. Moderate fees include all books.

® LEARN-AS-YOU-BUILD
Practical Radio Course |

A basic course in radio, electronic and electrical
theory backed by thorough practical training. You
build a T.R.F. and a S5-valve superhet radio receiver,
signal generator and multi-tester.

Other Learn-as-you-Build radio courses are available

MULTI-TESTER
(sensitivity
1,000 ohms per volt)

RF/RF SIGNAL GENERATOR

©® PCST THIS COUPON TODAY for FREE book on

carears in Radio, etc., and full details of 1.C.5. Courses.

: INTERNATIONAL CORRESPONDENCE -
SCHOOLS
Dept. I70H, International Buildings, Kingsway, London,
w.C.2.

AR Essserenannenuana

~INTERNATIONAL
CORRESPONDENCE SCHOOLS

WIRELESS 657

SIGNAL GENERATOR

Coverage 120 kc s, 84 Me s,
Metal case 10in. x 6lin. x
4lin. Size of scale, 6iin. X
3lin. 2 valves and rectifier,
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. to a
depth of 30 jer cent.. modu-
lated or unmodulated R.F.
output continuous variable
100 milli-volts. C.W. and
mod. switch, variable A.F.
output and moving coil out-
put meter. Grey hammer
finished case and white panel.
Accuracy plus or minus2“,.

£4/19/6 or 34/- depositand 3 m'thly payments25 -. P. & F. 4 6 extra.

COMMERCIAL  TELEVISION CONVERTER
SUITABLE ANYTV, ((-\( I‘])l Philips) I
ALL CHANNE [

NO ALTERATIONS 'l() SET
Complete with built-in power supply B
230-250 v. A.C. mains. Crackle finish
case 5%in. long, 3iin. wide, 4!}
incorporating gain control and band §
switch. Illus. with cover removed. g

£3.19.6 nwsP &p 26

Hire purchase avalilable.
3 element folded dlpole L.T.A. LOFT
AERIAL 15'-. P. & P. 2/-"Coax cable &d. yd.

AC/DC MULTI-METER KIT

Comprising 2in. movlng coil meter.
scale calibrated in A.C./D.C. volts,
ohms and milli-amps. Voltage range
ACIDC 0-10. 0-100 and 0-500. Milli-amps
0-10, 0-100. Ohms 0-1,000 and 0-10,000.
Front panel, range <wlt,ch wire-
wound pot (for ohms zero setting)
two toggle switches. resistors and
meter rectifier. In grey hammer-
Plus

finfsh case.
19/6 ¢ &5 4.

Point to Point wiring diagram 1/-,
free with Kkit.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating Ferriterodacrial
Medium and long waves. Ingrey
leatherette. Size 8in. x 7in. X 6in.
Valve line-up : 1T4, IR5, 1S5,
3V4. Combplete kit of parts (less

batteries).
Plus Post &

is 19 Packing 36
COMPLETELY BUILT PORTABLE A AMI’LIFIER

approx. size 61in. x 24in.. incorporating 2 valves, contact—cooled
metal rectifier. bass and treble lift controls 39/6

and double wound mains tr;\mformex 230-250 v. P. & P 36
TR l\\Sl ORMER, if purchased

5 .M. SPEAKER &
with the above, 18/6. Plu= P. & P.

COLLARO 4-SPEED AUTOMATIC CHANGER

Model 456 (suitable for usc with above amplifier). A.C. mains.
200-250 v., turnover crystal head. Brand new, fully guaranteed.

P q
£§4|2 L& #55'- 70'b£rgo(::t%olirnp£vlglse§ts%rpsl\)*l ownd
T.R.F. KIT in
PLASTIC CABINET
3 valve plus metal
rectifier, A.C. mains
20025 v. Medium

and Long waves. In
pastel blue or hrown.
Valve line-up : 2
VRE5s and V52,
Size 15Yin. long by
gin. "high by Tin. deep.
£3.19.6 I &F
Q - 7/8.

Point to point wiring dia-
gram 1/6. Free with kit.

RADIO & T.V. COMPONENTS (Acton) LTD,

23 HIGH STREET, ACTCN, LONDON, W.3

GOODS NOT DISPATCHED OUTSIDE U.K.
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FOR
Collaro

IMMEDIATE

R.C.54. 3
mixer Radiogram units. 110
A.C. mains., £5, new.

Electrostatic ~ Tweeter
type STHB7. with circuit
etc.. 5/- ecach.

12in. P.M. Loudspeakers. 375
ohms (closed field). 20/- each.

Roll Films. Ensign 620, fine grain
panchromatic (outdated). 1 - tin.

‘* Horuet " electric thatt o ry
cperated) Cycle Hooters, 2/6, ltully
complete, 1.000 uses.

MAZEL RADIO SERVICE STATION,
Cept. P.W., 122/138. London Rd..
M C. 1. «Tel.: ARD 3505, ARD 3565.)

ONE COMPLETE ex-R.A.FP. airfield
G.E.C.speech Broadcasting Unit. total
output 1,080 watts from 6 180-walt
output units: complete with priority

wuto-
volts.,

speed

Speakers.
diagram.

relay panel and emergency equip-
ment; all iu good cendition, but less
valves; price £200, ex-Works, 0.1.0.

WHITETRADE LIMITED. Maidstonc
Rd.. Rochester. (Chatham 4638.)

Elstone Transformers from M FOY.

NEW and used Valves and Com-
ponents at low prices; all guaranteed:

 s.a.e. list, Service Shects, s.a.e.
enquiries, J. PALMER (PW) 32.
Neasden Lane, London. N.W.10.

ATTENTION ! The famous Sono-

mag * Adaptatape ' pre-amplifier
in now fitted to the Collaro MK. IV
Tape deck and now incorporates
push-pull oscillator, complete with
power pack, 38 gns. Easy terms and
full specification on reqguest. SOUND
TAPE VISION. The Tape Recorder
and Hi-Fi  Specialists. 71, Pruaed
Streel, London, W.2. (PAD 2807.

TAPESPONDING.
recorded  niessages
Details EWART
Torquay.

SERVICE MANUALS/SHEETS.

Exchange tape
home/oversecas.
87, Terracr,

Tel/

Radio for lire. sale and wanted.
S.A.E. enquiries. W. J. GILBERT
(P.W.), 24.  Frithville Gardens.
London, W.12

~Replacement Components from M. FOV.

T.v. TUBES, 30/., with cathode
heater shorts: 15/- with burn: carr.
extra. Ideal for testing; good pic-
ture; all  types and sizes. Please
anuilc DUKE & CO.. 623. Romford
Rd.. Manor Pd.lk E.12. 1GRA 6677.)

“« 0OSMOR NEWS . —Components lists

for " P.W.” Consul Car Radic and
**R. Constructor '~ Beginner’'s S.W.
l-valver on request. OSMOR, 418.
Brighton Road, 8. Croyvdon. tCRO
£1480)

MIDDLESBROUGH. Largest stocks
on N.-East coast. Radio, TV com-
ponents. FM Kits, Gram. Cabinets,
Tape Decks, Leak ‘amplifiers, Valves,
ete. Callers only. PALMERS, 106.
Newport Road. {Phone: 3096.)

MAKING YOUR OWN ? Telescopes.
Enlargers, Projectors. or in fact.
anything using lenses. Then get our
booklets How to use Ex-Ciov.
Lenses & Prisms. price 2/6 ea.
Comprehensive - lists cf og)txcn. radio
ind sc1ent1ﬁc Lqummem free for
BoA.C W. ENGLISH., Ruayleigh
Rd., HuLLou

‘Brentwood. Essex.
SERVICE SHEETS FRO‘A M. FOV

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RECEIVERS & COMPONENTS,
DISPOSAL !

RATES: 5/6 per line or part
thereof, average five words to line,
minimum 2 lines. Box No, 1/- extra.
Advertise mcnl-. mml be prepaid and
addressed Adwrlmcm« 1
Manager, l‘r.i('luu\l Wi
Tewer Holhe. soulh'\mnton
Strand, London, W.(.2,

St..

1957

Check your
B.R. Tcst Tape
check. 50-10,000
1 and quality test
600ft. reel recorded at T4 or 3iin.
per sec.. 20/-, post free. BISPHAM
RADIO LTD.. 153, Red Bank Rd.,
Blackpool.

November,
HI-FI TEST TAPE.
recorder with the
Frequency response
cycles; transit

LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE.

Bullingdon Rd.. Oxford
FOR SALE
TELEVISIONS NEEDING ATTEN-

TION, 9in.-10in. models. £4/10/- vach.

12in. models £6/6/- each, 15in. models
and Philips Projection models
£11/10/- each; immediate despatch:

carriage paid. BARKERS, 325. Brock-
ley Ro: ad, S.EA4. (TID 6752.)

100 APPROXIMATELV good second-
hand 3’5 watt 1noving coil Loud
Speakvrs withh output transformers
in individual wocden box hafiles;
price 11/- cach, post and packing
extra, WHITETRADE LIMITED.
M%idstonc Rd., Rochester, (Chatham
46380

FIELD STRENGTH METERS, T.S.
509/UR. U.S.A.: brand new, bhoxed:
frequency 1007400 M/c, instructions,
ete., £8. 302 Power Units, 230v.,
A.C. input. fully smoothed output:
700v.. 120 M.A.. 2 rectifier valves:
brand new, but fuses on front may
be damaged; 55/-, carriage paid:
s.a.¢. for list. H. JAMES, 175,
Brettenham Road. Walthamstow,
E.17.
NEON INDICATOR LAMPS, AMIOES,
striking voltage 70/90. 10/- pcr
dozen. Exposure Meter Photo-cells.
43 x 22mm.. 7/6 each. G. R. PRO-
DUCTS, 22, Runnymead Avenue.
Bristol, 4.

AERIALS direct from maunufacturers.
F.M. Indoor Dipole with mast and
base. 12/6; H ditto. 22/6; Outdoor
Dipole with chimney lashings. 37/6;
H ditto, £3/6/.. T.Vv. 5 Element
band 3, channels 8-10, finest quality,
with 3ft. cranked mast and universal
clip, 45/-; with lashings. 57/6. Best
valut in England, Trade supplied.
Coaxial Cable. best only., 9d. yd.
Aerial list for s.a.e, Illustrated
parts list with all technical! data,
ete., 1/-; all goods post free. Write
for details. SKYLINE WORKS.
Burnsall Rd., Coventry. (Tel.: 60418.)

POWER IN PACKETS.—Large volts.
small volts, long volts and short
volts—in fact in all shapes and sizes.
In spite of an unprecedented demand.

we still hold good stoecks of many
sizes. Still at the right price. Stamp
for list. Hts. suitable model control.
radio. etc. Ex. 105 x 1.3v.. 8 for 6/9;
120v. small, 6 for 8/6, 12 for 13/6;
B101 (674v.), 4/6 ea.. 3 for 12/-;
B7 x 64 x 44v.. 10/6; 162 x 12 x 3v..
10/6; 90 x 54 x 3 x 1iv.. 6/6, etc. All
inc. p. & You cannot buy better!
DIGGINS, 129/131. Radnar St..
Manchester. 15.

GUARANTEED TELEVISION, 12in.
5-Channel models, first-cluss pxctme
£26 each. carriage pui THE
GRAMOPHONE SHOP. 19-21, Brock-
lev Rise, London. S.E.23.

UNREPEATABLE OFFER.—I12in., 5

Channel T.V., £15; 14in., £22, good
worling order. C. EDWARDS. 1070,
Harrow R London, N.W.10.
(Phone: LADbroke 1734.)

WWW.americanradiohistorv.com

AERIALITE CONVERTIBLES
(McMichael). Band 3 converters,
Chaunels 6 1o 13, in-built heautiful

walnut tables: original price £187/18/-,
now £6/15/-; carriage paid: maker’s
guarantee. TOMLINS, 127. Brockley
Rise, Forest Hill. S.E.23. (FOR 5497.)

TELEVISIONS. 9in. mode's
12in. models £13/10, -,
models £19/10 - cach: all working:
carriage  paid. Send for  list.
TOMLINS. 127. Brocklev Rise, Forest
Hill. S.E.23. tFOR 5497.)

£7/10/-,
12in. 5-channel

TAN IN 24 HOURS.—Super-tonic
Sunray Lamps, Ultra-violet Infra-red
combined; automatic exposure; con-
trolled cmission; all mains. Listed
£7/10 .. Our price, 88/-. S AE.
illustrated  hrochure. Dept. 100,
ELIENTIFIC PRODUCTS, Clevelevs.
ancs

PANL, recognised for
the unigue one-coat
finish: brush applied;
Available by post
at 3/6 fromn: G.
Nether St..

many years as
black crackle

no baking.
in jth pint cans
A. MILLER, 255.
London, N.3.

New, Larger Catalogue from M. FOY.

SERVICE SHEETS

DO You EVER repair Radios and
T.V.s? Then you require a Service
Sheet. We have 1,000s and 1,090s of
the actual ones used by the trade,
tor siale or hire; s.a.e. with emquiry.
You also require our new, larger
Catalogue, packed with exact Te-
plncement and servicing components,
price 1/.. M. FOY, 6 Wykebeck
Gardens, Leeds. 9.

The “NEW WAVEMASTER "’

Transistor M/L wave Superhet Portable

No Aerial or Farth required.

Matched '* PERMACO "' set of Superhet
Tlansjsmr Coils.

Three 1.F, Stages, double-wound potted
1.F.T.5. 470 0 kcis.
P!..l;h pull Out,put Hi-Flux Elliptical

Eaﬁilv assembled on pre-fabricated

Chassis.

Desuzned around the Fdiswan rangs of

'OP HAT Transistors.

A Portable that Is new with a startling
performance.

Alt components availahle separately.

Circuit and Assembly Data with Com-
pOllFllt\Ll\b 1/6.

- B NI

NT ()R 1SED
2

20 milliwatts. for use v'it.h cK-up,
Mic.. Baby Alarm, etc., powered irom
G-volt dry battery.

Complete Kit of Parts, including pre-

ricated panel for case of assembly,

4 Transistors, with new Minjaturised

Components, Circuit and Asscmtly
Data (less speaker and battery).

75s. 0d.
Comprehensive range of components
available. List. Stamp. please.
T'rade and Muail Order ©

OSMARET, LTD.

14, Ilildside R Tottenhiam, London,

Wholesale and Erport :
Olympic Radio Components, Ltd.,
224, ITornsey Rd., London, N.7.
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WANTED

ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD., 38. Chal-
cot Road, N.W.1. (PRImrose 9090.)

WANTED,—Valves EY51. 6CH6, 10F1,
P181, KT61, 6F1, FW4,500, 20D2,
20F2. 10Pi4. Prompt cash. WM.
CARVIS LTD., 103, North St.
Leeds, 7.

GLASGOW, Cameras bought for
cash or taken part exchange for
Tape Recorders, Players, or Ampli-
fiers. VICTOR MORRIS, 406, Argyle
St.. &lasgow, C.2.

WANTED, -— Transmitters BC.191,
Receivers BC.312, Transmitter/

Receivers types, 1934, 1935 and 1836,
Receivers type 100. Teletype equip-
ment, Tele. Sets. *F " high-power.
R. GILFILLAN & CO. LTD., -7, High
Street, Worthing. (Tel : Worthing
30181.)

EDUCATIONAL

CITY AND GUILDS (Electrical, etc.)
on no pass—no fee ' terms. Over
95% successes. For full details of
modern courses in all branches of
Electrical Technology send for our
144-page handbook—~free and post
free. B.ILE.T. (Dept. 2424), 29,
Wright's Lane, London, W.8.

FREE ! Brochure giving details of
Home Study Training in Radio,
Television, and all “branches
Electronics. Courses for the Hobby
Enthusfast. or for those aiming at
the AM.Brit.I.R.E, City and Guilds.

R.T.EE and  other Professional
examinations. Train with the college
operated by Britain's largest Elec-

tronics organisation. Moderate fees.
Write to E.M.I. INSTITUTES, Dept.

PW28, London, W.4.

A.M.l.Mech.E., A.M.Brit.l.R.E.,, City
and Guilds, ete. on ‘" no pass—no
fee ” terms; over 959 successes. For
details of exams, and courses in all
branches of engineering, building,
etc.. write for l44-page handbook.
free. B.I.E.T. (Dept. 242B), 29,
Wright's Lane. London, W.8.

THERE IS a national shortage of
Mercantile Radio Officers. Why not
muke Communications your career ?
You can be assured of a sea-going
appointment after qualifving at The
School of Mauarine Ruadio and Radar
(A.S. T, Hamble, Southampton.
For details, apply Commandant,
quoting A.12.

BEGINNERS MORSE RECORDS
P. 33}). Complete course with
booklu. designed to pass G.P.O. test

at 12 w.p.m. easily. Only 45/-. Send
P.O. now, course by return. 45,
Green Lane, Purley, Swrey. (UPL
2896.)

T/V and RADIO.—A.M.Brit.I.R.E,
City and Guilds, R.T.E.B. Cert., etc,
on ‘no pass—no fee ' terms. Over
957, successes. Details of exams,
and home training courses in all
branches of radio and T,V  write
for 144-page handbook free. B.I.LET.
(Dept. 242G), 29, Wright’s Lane,
London, W.8.

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless
Licence. Morse instruction only if
required. also postal courses. Apply
BST.. LTD., 179, Clapham Rd,,
London. S.W.9.

LEARN IT as you do it—we provide

practical eqmpmun combined with
nstruction _in  Radio, Television,
Electricity, ~Mechanics. Chemistry.
Photography. etc. Write for full

details to E.M.I. INSTITUTES, Dept.

PW417, London, W.4.
INCORPORATED Practical Radio
Engineers home study courses of

Radio and TV Engineering are recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text is free
*“The Practical Radio Engineer”

journal, sample copy 2/-. 6.000
Alignment Peaks for Superhets. 5/9.
Membership and Entry Conditions
booklet. 1/-, All post free from the
SECRETARY. ILP.R.E. 20, Fairfield
Road, London, N.8.

GUARANTEED
CAPACITORS

Hi-K Disc. : 500 v. d.c. wkg., 470 pF, .001

nF, 002 pF, .003 nF, .005 uF, 9d. each.
Tubular : 500 v. d.c. wkg., I, .5, 2, 3 pF,
1/~ each ; 5, 7.5, I3, 15, 20, 25, 30, 40, 47,
50, 60. 75, 100 pF, 10)d. each : i50; 200,

250, 300, 350, 400, 500 pF, 1/2 each. Hi-K
midget tubular, 500 v. d.c. wkg. : 500 pF,
ool wF, 002 uF, 003 uF |1 . each;
005 47, .01 4F, |/ each.
Close Tolerance Silver Mica.
t pF: 1.5, 2, 22, 39, 47, 5, 5.4, 8.2. 10,
15,20. 25, 30, 40 pF, 1 td. each. 19, : 47,50,
56. 60, 68, 75, 80, 100 pF, I/- each.
Minimum postage 6d. on orders under £3.
Please note we do not supply overseas
except to H.M. Forces.

SOUTHERN RADIO &
ELECTRICAL SUPPLIES

SORAD WORKS
REDLYNCH, SALISBURY

Pius or minus

MOTORS
ANGERS

COLLARO AC.3/554.
A0, maing 200/
turneyer eryst
limited quantity at 56/19/6 |.Iu~ 5,6 e
CRYSTAL PICK-UPS fitted Acos HGPST carfridee.
Ulira lightweight.  Our prive 37,8, plns 26 oarr,
3-SPEED RECORD PLAYERS, firtel with Acos
turnover HGP39 pick-ups with twin sapphine =tyli,
revine case with fid, fitted clas il hatnile. Waorth

‘Three=spee ingle player 1!
complete with

ad, Strictly

10 gns, Our price £7:15/6. plu o

3-SPEED GRAM. MOTORS. by well-known nuher.
Onr price 58/6, plus 56 carr.

REXINE COVERED CABINETS. =iudle pleger
sjze, «uitalile most Lon-sato nnits, melading trans
seription lotors.  (Motor buard uncut.) Our price
48 8.

PORTABLE RECORD PLAYER CABINETS tu hou-s
Monarch, Collaro or Garrard 120 Changers, with
space Tor Amplifier and Spesker. Keviwe Anch iu

attractive colours, fitted catches aud handles  Ow

price £3.5.0.
send stamp for complete burgain lists,

RONALD WILSON & CO.

(DEPT. P.W.}, 12 BRIDGE STREET. WORCESTER.
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SITUATIONS VACANT

MINISTRY OF TRANSPORT AND
CIVIL AVIATION : Trainee Com-
munications Officers. Applications
invited [rom men and women age at
least 18. Candidates must have
an elementary knowledge of radio
communication principles, be able to
send and receive morse signals at 20
words a minute; type or teleprint at
30 groups a minute; transmit and
receive telephone messages. Weekly
rates of pay whilst under iraining
from £6/1/9 at age 18 to £8/17,6
imeni and £8/13/- (women), at age
25 or over, plus free meals and
accommodation. On successful com-
pletion of training course, annual
salary will be £347 at age 18 £568
at age 25 or over, rising to £706 for
men: £349 at age 18. £536 at uage
253 or over. rising to &£637, for
women. Slightly lower rates at
certain stations. Women's pay being
improved under equal pay scheme.
Application form and further par-
ticulars from Ministry of Transport
and Civil Aviation (ESBl/Comm).
Berkeley Square House, London, W.1.

THERE 1§ a national shortage of
Mercantile Radio Officers. Why not
make Communications your career ?
You can be assured of a sea-going
appointment after qualifying at’ The
School of Marine Radio and Radar
(AS.T. Hamble, Southampton.
For details, Commandant,
quoting A.12.

apply

ELECTRICAL

ASBESTOS RESISTANCE WIRE, 10.
30, 40, 65. 220 ohm. Per yard, 1/3,
p.p. SEMPLE, The Mount, Heswall,
Cheshire. .

ENTHUSIAST’S CHOICE

EMPRESS
De Luxe 9 Yalve A.M./F.M. Chassis

De-Luxe high
fidelity chassis

covers F.M.
band, Shorr,
Medium  and
Long  Wave.
Miniature
cathode ray indicator gives accurate
tuning. Internal ferrite rod aerial gives
perfect station selectivity ; extension

speaker and pick-up sockets, 200/250 volts
a.c. £27.6.0 including two loudspeakers
R.T.C. 12 SPEAKER
\ {oudspeaker designed to give
cone air loading to reduce
harmonic and intermodulation

distortion—one of the most
 compact full range systems
¥ within its power capacity.

%&n

Price £5.5.0.
THE NEW 4 SPEED B,S.R.
Now in your home "

enjoy recording %L

studio fidelity and

play 78, 45, 33. Also &l

the sensational new \14,\_,,_.“

t6 R.P.M. long play- e,

ing records. Only £8.15.0. e
We supply all units and will make
any cabinet to your own specifications.
Send for comprehensive illustrated catulogue
of cuabinets, chassis, autochuangers. speakers,
ele., all avwduble on easy H.P. terms.
LEWIS RADIO COMPANY
(Dept. PWB8) 120, GREEN LANES,
LONDON, N.I3 BOWes Park t155/6
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b

”
| The “TYANA” )
~‘ Standard Soldering Iron '
! @ Adjustable Bit. !
¥ @ Weight approx. 4 oz. *
. @ Heating Time 3 min. ‘
! @ 40 Wau economy Con- W
* sumption. X
‘ @ Standard Voltage Rangzes. ‘
\ 16/9 %
b3 Replacement Elements and Bits 7
' o ilwfaysfavailable. ) '
{ DIPLOMA™ HEAUPHONES |
% Lightweight ¥
i High Resist- '
¥ ance (4,000
X - ohms). Com- ¥
' plete  with i
4 cord. 17/6
g X
' Ideal for CRYSTAL SETS and also for i
* use with TAPE RECORDERS. %
i KENROY LIMITED |
¥ 152/297 UPPER ST., ISLINGTON, %
X LONDON, N.I.
' Telephone :  Canonbury 4%05-4663

G v X X P v X e R

¥
VALYV E S—(yaranfeed

DAFQI 6/6 VRESA B/GI6BHE  5-6V6 6
A50  2-lVT20" 2/6/6BW6 €'66X4 66
EBcss 4/6 vmu 2/6 6C5  6-6X5 76
ECC33 8/6|w77  &-|6D2  7.-7TD8 56
EF36 5/6 074  bi-[6F1 11-8D2 46
EF39 5/8l1S5  66l6F12 §-8D3  §-
EF50 5-[1U5  ¢igl6Js  6-9D2 5
EF91  £-0D6  4/6/6KTG  4/89D6 5"
EL32 514Dl  4/-|6KTM 5/6|/12BAG 76
PCCé1 6A8  7/6'6SA7 8- 12BES 6'-
11/-|6AK6 7/6-6SNTGT 112BHT 7'8
PCF82 GALS 7/ 1207 86
-16AMS  8/-16U5  7/6 12K7 8-

PY81 10/- 6AQ5 76/6US\UX) |15D2 6
TTil - 7/6/50C5 86
Viesa 3o lGBLG T-l6ur 55006 86

Postage 6d. extra, (Also all compa nemn)
TV Tubes.Perfeet Condition (caller J
CR. CRMB92A, MW22/16, MW22/ 18 £4. O 0

“SELEKIT SUPPLY

104 Mligh Street, Beckenbam. Kent.
Phone : BEC 3720

.MAKE YOUR OWN
. PRINTED CIRCUITS

it is now practical for the Home
Canstructor to make his own PRINTED
CIRCUITS without elaborate or expen-
:sive equipment, The VISIBELL kit
| contains all the necessary materials
and instructions to enable you to
i produce, in the home workshop,'
PRINTED CIRCUITS of your own
. design. H

The VISIBELL standard kit makes 3

,panels : 9 x 4}, 6 x 3 and 4 x 2 ins.
(approx.). PRICE 18/9, post paid.
| C.W.0." C.0.D. add 2/6. .

' Please give name and address in BLOCK
i letters. A free descriptive leaflet s
available on request. S.A.E. please.

|

VISIBELL. LIMITED

Printed Circuits Division, 1
5, ALDERMOOR LANE,

COVYENTRY
{Mail Office Only)

' =

PRACTICAL WIRELESS
ALFRED PADGETT

40, MEADOW LANE, LEEDS 1!
Tel. : CLECKHEATON 99
SPECIAL OFFER.—Brand New in cases
the following five sets. Freauency Meter
BC-906—- Range Calibrator BC-949-A.
Indicator BC-936-A. Radio Recefver BC-
1066-B. Signal Generator 1-996-B. All the

lot for £4/5'Q0. Carr. 15/-,
TUBYE UNIT.—BC 929A complete with good
3BP1 3in. Tulée less valves and motor,

15-. carr
N.—Complete with Valves
Clean condition. 17 6. Carr.

—Less valves and power

8
bl'l cCL \L OFFE R —Red Spot Traneistors,
7 6 each. Crystal Diodes, 10d. each. Post
ac,

2id. h.
MIXED b“ A. NUTS Ai‘\‘sl) BOLTS.—Hal

Kl META
250 volts. 100 mllls 5/- 120 vol
2/-. J50, 1/6. All 12 months guaranhee
Post 1/6 each.
COAXITAL PLUGS AND SOCKEFS
e. Post 7d. 4/6 per doz..
()l‘ SWITCH CLE/

9d. Pos
| R, \l)l() \ \l VES.—With 90 days™ guar-

antee. Post 9d. per valve ; doz. lots l(-s:.
' 5%, post free. 12SJ7TM, 4/-: 12SGTM, 4 - ;
128H7M, 3/-; 12H6M, 1/3 3 1208M, 4i-
| 1246 ;' 9004, B,  BD2, 1/~ 807
| {Brit.), IN46, 2/6 ;
934, 13 VRI137,
13: 26
6Ci8, . BDS6,
j3-: 6C4, 4/- ; GAGS.
4= 16 ;
I ¥Ro 210LF,
186: 1.
2X2. VUI33. 1/8 : AC6
PEN. : VSiw, 16 ; 6J6.
36 63HT. 6/
T Illl(!;d\T MIKE.—New and boxed., 1/6.
Post
.\\l\ e llO\ AND KNOB.—6-way 2-
Dn €,

ALY -Ill()l l)l ®s  (Moulded). — Mazda
and 1.0. Removed from new ¢qp. 6 for 1'3.
Post 6d.

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
l RESISTANCE WIRES,

: | oz, 2 oz. & 4 oz. REELS
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering rtags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOQLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

SPECIAL OFFER

'G.E.C., B.T.H. & WESTINGHOUSE

GERMANIUM
CRYSTAL DIODES
: l/- each.

Dnagrams s and three Crystal Set Circuits

. Free with each diode.

A large purchase of these fully

GUARANTEED diodes from the

manufacturers enables us to make this
attractive offer.

CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable Iron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post I/3

A REAL CRYSTAL SET, NOT A TO

Postage 2}d.

POST RADIO SUPPLIES

'33 Bourne Gardens, London, E.&
| i et A

|
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NEW! NEW! NEW!

THE “ WAVEMASTER”
TRANSISTORISED SUPERHET
PORTABLE

ULTRA-MODERN DESIGN
INCORPORATING Highly Efficient Freguency

Changer
Double Tuned I.F.T.s 470 Kc/s.
MATCHED *‘ PERMACO COILS FOR

HIGHEST STAGE GAIN.
Transistor Detection and A.V.C.
Buijlt-in Ferrite Aerial M/L. Wave.
7in. X 4in. Hi-Flux Elliptical Speaker.
Negative Feedback.
Push-Pull Output 250 Mijliwatts.
Negligible Running Costs.

OPERATES ANYWHERE ANYTIME

A Receiver for the Home Constructor in
Advance of Present-day Design.

All Items including Cabinet available.
All Components sold separately.

Cumprehensive Assembly Data and Com-
ponents List, 1/G.

OLYMPIC RADIO
COMPONENTS LTD.
224 Hornsey Rd., Holloway,

SHOR T-WAVE

London, N.7.
H-A- s EQUIPMENT
Noted for over 18 years for
S.W  Receivers and Kits of Quality

Improved designs with Denco coils
one-Vahe l\n Mod#l =€ Price. 25/-
Two ., B e, BO-

All kits complete with all components
acressortes, and  full  structions.
Before ordering call and inspect a
demonstration  receivei or send
stamped. addressed envelope for
descriptive catalogue

""H.A.C."" SHORT-WAVE PRODUCTS

(Dept. TH), 11, Old Bond Street,
London, W.1.

VVVVYVVVVVVVVVYYVVVVYVYY

A really small
RADIO
RECEIVER

This radio receiver, although small enough
to fit inside a matchbox, gives loud, clear
feception of the BBC Home, Light and Third
Programmes on the medium waveband,
about 182550 metres. No catswhiskers,
valves or batteries are required, and the
receiver works off a short indoor aerial in

most districts. Many unsolicited testimonials,

POSTAGE AND
PRICE B PACKING 6d. EXTRA

This offer applies only to Gt. Britain and
Northern freland.

! RADIO COMPONENT SERVICE,
No. I, SUMMER’S ROAD,
BRISTOL, 2.

! YV VYV VVIVYVVPYYYY VY YV VY
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62AK This Month’s Bargains

CRYSTAL HAND MIKES in silver hammer case with
polished grille and handle, complete with 4ft. screened
lead, 22/6 post free.

100 kc/s CRYSTALS, by famous American makers in

3.pin based holder. New condition. Worth £3/10/0.
ONLY 25/- post free.

Hi-FI EQUIPMENT. Amplifiers, speakers, pick-ups by
Grampian, Leak, Quad, Rogers, R.C.A., Spectone. W.B,
Wharfedale, etc., available for immediate delivery.

HEADPHONES. H.R. Type 4,000 ohms, very sensitive.
Only 12/6 pr. Post 1/6. C.L.R. type (low res.) 8/6 Post |/6.

AMERICAN BREAST MIKES. Swivel head, push to
talk and lock-on switch. Excellent job. Onty 12/6. Post 1/6.

SEMI-MIDGET COMBINED I.LF. TRANSFORMERS,
107 Mc/s and 465 kc/s (can be used on 10.7 Mc/s or 465 ke/s
only). 9/11 per pair, postage 9d.

o AERIAL WIRE. Copper, 7-25 stranded : (40c. 10/,
® 70fc., 5/-. Hard Drawn l4g. : 140fc., 17/~ ; 70fc.. 876, P. & P.2/-,

RIBBED GLASS 3in. AERIAL INSULATORS, I/6 ca.,
or 6 for 7/6, 12 or more post free. Small shell porcelain, 4;d.
each or 4/- doz.

CONDENSERS. 8 ;F 600 v. Trop. 750 v. normal con-
densers. NEW, ex W D. stocks, 5/6. P. & P. I/6.

ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched
bands. Complete with indicator bulb. 17/6 post free

No C.0.D. on orders under £1.
Please Print Your Name and Address.

CHAS. H. YOUNG LTD.

Dept. ‘P’, 110 Dale End, Birmingham 4. (CEN. 1635)

] Important Announcement

! GENERAL RADIO Company i

has plcasure in announcing the

OPENING
l of their
LONDON SHOWROOM AND
WAREHOUSE COUNTER {
at 9-10 Noel Street, W.I.
Tel.: GERrard 0266
as from the Sth October, 1957
Our tremendous stocks of American Radio,
Radar, electrical and aviation equipment are
offered for disposal to Callers, Home &
Overseas Buyers during the forthcoming
months. A vast varicty of new componcnts of v
J interest to home constructors, laboratories, §
1 manufacturers, e(c., will be offered at bargain i
1 prices. .
Open from 11 a.m. to 3 p.m. and al day !
Saturday. !
(

SCOTCH BOY TAPE AT THE NEW LOW PRICES

111.A Standard .
600fL,. on 5in. spool. 16/-.  860ft. on 5iin. spool, 22/-.
1,200ft. on 7in. spool, 27/-.
150 Extra Play
990fs. on 5in. spool. 28/-, 1,275ft. on 5i{in. spool, 35/-.
1,800ft. on Tin. spcol, 50/-.
E “mpty smmls
5tin., 3/9 ; Tin, 4/3.
ter Leader Tape,
iin. x 150ft. Green or White, 3/6.
No. 41 Splicing Tape.
7/32in, x 66ft., 3.-.
RBib Tape splicer. 18/6
smploy Soldering fvon.  230/250 v.. 22/6
CD. (Converter), Ch. 2.9 & 10, £10:10/-
Low 1uss co-ax v ..\lil( 9d. per yard.
Co-ax Plugs, 1/1 ea. Co-ax Nockets, 1/- ea,
Gutlet Doy 4/8 ca. Diplexers, 14/- ea.
Senc 6d. in stambps {or our catalogue of valves, resistors, com-
poncnts, books by Bernards and Norman Frice, AQials,
Speakers. etc. ete.

RADIO HAM SHACK LTD.
1155 S\WAN ARCADE, BRADFORD, 1, YORKSHIRE.

i

BERNARDS OFFER :—4 VALVE SUPER-
HET BATTERY PORTABLE RECEIVER

CAN BE OBTAINED
COMPLETE WITH BATTERIES

) £8.19.6

IN KIT FORM LESS BATTERIES
£7 7 o Including
Postage,

BATTERIES CAN BE SUPPLIED
SEPARATELY AT I1/6

® LONG AND MEDIUM WAVE
@ LARGE ELLIPTICAL SPEAKER
® LATEST TYPE LOW-CON-
SUMPTION MINIATURE YALVES

F SEND TO :(—
Bernards Electrical Industries Ltd.
99, KINGSLEY RD.,, HOUNSLOW, MIDD X.

' TECHNICAL TRADING CO.

All advertised last month available except L.F. Transistors.
R.F, fTransistors (latest White spot), Guaranteed. 11 -
Cossor Ganging Oscillators. £9.10, 3¥in. Speakers, 9 6. 12v. 4Amp
Bridge Rectifiers. 9/6 : £5 doz. Germanium Crystal Diodes, 10d.,
p. & p. 3d. : 88 doz.

g“or TRI\F/; kor Ssupm‘heht Regeivters.

mou

13 cHANNEL F?neql‘:neraar?d 9 Qulglgbéelto’rll‘x 1m“1’r‘16(4re
Give, apy J Feauired Channels. LAY

CONVERTERS . direct to Aerial SOL‘kPL Beautiful

Bakelite Case, with PCC g4, PCF 80,
.15.0.

SU4AG 6/816J5G 2.6 6V6GT  6/-1ECL8S0 86 EI'80 8/-
6C4 3/9 6SNVGT 5.9°25L6GT 8/86 EF50 2/6KF91 -
¥FOR FULL VALVE LIST AND CLEARANCE BARGAIN DETAILS

- SEND SAE FOR SPECIAL LIST.

Postage 1/- in £1 (1/9 in £1 Speakers;Trans.) Mm 6d. No C.0.D.
10.000 OTHER BARGAINS TO CALLERS AT

350/352 FRATTON ROAD, PORTSMOUTH

COVENTRY RADIO
Component Specialists since 1925

We have now trebled the size of our

premises in crder to supply a larger

range of Components, Amplifiers and
Hi-Fi Equipment.

Send ycur enquiries to:
189-191 Dunstable Road, Luton, Beds.
New Telephone No.: LUTON 7388-9

www americanradiohistorv com


www.americanradiohistory.com

662

PRACTICAL WIRELESS

‘“ RECO " ONE
TRANSISTOR KIT

A low cost beginner’s radio. Kit
includes all parts, transistor,
diode, and super sensitive Bell-
Phone for private listening, neat
plastic case and 1.5 v. battery for
months of dependable listening.
Only 29/6.

‘““RECO " TRANSISTOR 2
PORTABLE ; receives home
and continental stations.
Ferrite rod aerial. Attractive
plastic case, balanced armature
output unit and all parts.
55/- inc. battery.

“ RECO ” PORTABLE
TRANSISTOR 3

Similar specification to the
‘' Reco '’ 2, but uses high
gain frame aerial mounted
on metal chassis. Has
variable gain  control.
65/- buys all parts, case,
and battery.

All parts sold separately.

(Dept. W)

TRANSISTORWISE

November, 1957

Best Buy at Britain’s

IIRO CO \1 '\ll NICATIONS RECEIVERS, 50 Kc/s to 30 Mc/s,
S meter, 18 Gns. Send S.A.E. for full details.

1R109A RM EIVEERS, 8 valve superhet using 5 x ARPI2's and
3 x AR8's covering 2-12 Mc/s. Contains vibrator pack and 34~ speaker
and operates from 6 volt battery, consumption 13 amps. Housed in
metal case 13in. x 12in. x 11in. Complete with V"lees and circuit.
Aerial tested and in very good condition. £4.7.6. Carr. paid.
SPECIAL BARGAIN—R.F.24 UNITS.—20-30 Mc/s. Brand
new. Boxed. 7/, plus /6 postage.

TUNING DRIVES. Modernise your R1155 with this latest drive
as fitted to the model * N.”” Complete. Easily fitted. 12/6.

v lllll ATOR PACKS, Input 6 v. D.C. Output approx. 100 v. at 30
m'amps, D.C. fully smoothed and R.F. filtered. Size 8iin. x 5in. X
2in. Fitted with Mallory 629C Vibrator. BRAND NEW. 12/8.

RCA OUTPUT TRANSFORMERS. Pri. push-pull 6L§'s.
Sec. 600 ohms, tapped at 15, 7.5 and 5§ ohms. Tertiary winding
for negative feedback, Handles 20 watts. Potted.
of RCA amplifier supplied FREE. Brand new. 27'6.

Circuit

MAINS TRRANSF ()R\ll"RS. Input 200 to 250 v. 50 c/s. Outputs
275-0-275 v. 100 mA. :6.3v.7a. :5v.3a.(Govt. ratings). 4x 41 x4in.
high. Upright Mtg Brand new 32/8, postage 2/6.

M -\l;; l)l\lMlél(s. 300 ohms, 300 watts, 1 amp. BERCO. Brand
J ~\( K BOXLS. 9miniatureinsulated. Igranic jack sockets fitted
in metal box 3 x 3} x 6 in. Brand new. SNIP, 128, postage

TWO-WAY MORSE TRAINING SETS. W/T Mk. 3. Consiﬂts of
two valve oscillators (ARP12's) (one with pitch control), for one or
two operatora, Has provision for creating '' Atmospherics.'’
In polished oak case, 12}in. x 10in. x 8in., wt. 16 1bs. Complete with
valves, leads, 2 kevs, 7-way terminal board, circuit and instructions

Wiring circuit parts price list,
9d. each. S.A.E.

RADIO EXCHANGE CO.

NEWPORT PLACE, LONDON, W.C.2.

Wire ends.

and batter.

CAR AMME

CHARLES

Tested before despatch.
METAL RI ("l‘llAll RS. 230 v, 60m/amps 3/6:230v. lmm/amps 5/-.
AVOMINOR LEATIIER CASES. New. with strap, 7/6.
TIIRS, 30-0-30 amps. 5/-.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
BRITAIN
i1 Upper Saint Martin’s Lane, London, W.C.2

Shop hours 9-6 p.m. (9-1 p.m, Thursday).

but less batteries and "phones. Ideal for Cadets, Scouts, etc. SNIP.
19'8. plus 76 carriage. Headphones for abo‘e 108 pair.
SFOKRS. Latest miniature insulated Dubilier ¢ watt t
Useful values. ONLY 10’
nd ! watt. Erie, etc., 1 gross assorted. 10/-,
l‘ ll'l l) ll‘ LEPHON
for bulldm" snces fa.

- for 100 assorted !
Army type D. Mk. 5, Buzzer calling. Ideal

. workshops. etc. Complet? with handset
39'6 each

(RADIO) LTD.

TEMple Bar 0545
Open All Day Saturday

A SIX RANGE RES/GAP BRIDGE
AT 35/- ONLY

Checks all types resistors and condensers.
Complete instructions and diagrams for
easy assembly, Ready calibrated for
immediate use, Stamp for details.

RADIO MAIL, Dept. @
RALEIGH MEWS
RALEIGH STREET, NOTTINGHAM

The advance of Radio Technigue will
offer unlimited opportunities of high
pay and secure posts for those Radio
Engineers who have had the foresight
t0 become _technically qualificd.
How you can do this quickly and eastly
in your spare time is fully explained
in our unique handbook.
Full details are given of
A.‘\d.lsrlt.l.k.n.. City & Guilds
Exams., and partlculars of up-to-date
courses in Wireless Enginecering,
io ~ Servicing, Short W aves,
Televlsion, \lnthematlcﬁ, ecc. et
We guarantee “NO PASS—NO FEE.*
Pre re for L0-DIOTTOW'S opportunmes
Sfuture competition by sending for
t.Ins very informative l44-page gulde
NOW—FREE and without obligation,
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept. 242), COLLEGE HOUSE.
29-31, ¥ right’s Lane, Kensington,W.8

1-Finger Pianist

Buijld Your own electronic kerboard
and play everything! Send for free
leaflet. Guitar, cello, flute and trumpet
are all easy. Write now...

€ &§S, 10 Duke St., Darlington,
Co. Durham

Fideliaa +anp BULT

$0,

1
|
I'| Al Fidelia AM/
E models
i thave VHF-M&L
I bands plus 20-

20,000  cycle
audio response,
separate  bass
and treble con-
i {erols, ecc.

‘ IMajor AM/FM 12
1 { valves, £44. De lux=2
HAMER 117 valves, L
|

%

£33/12. Imperial high
fidelity ampiifier, plus
VYHF reception, £37/10. Data sheets free.
ELECTRO ACOUSTIC DEVELOPMENTS
2, Amhurst Road, Telscombe Cliffs, Sussex.

Principles of Telecommunication
Fugin ing. Vol. I. By Harbottle and
Hanman. 17 6. Postage 1,3,

The _\.R.l{.l,. Handbooh, 1957, 32'6.
J'ostage 1,9

Transistor ( ircuits for the Constructonr.
. By Bradley., 3 6, postage 6d,
Basic Waths, for Radio and Llectronies,
By Colebrook. 176, postage 1 -.

! \mphlu-r\. Design and  Construction.

| By Camm. 17 6, postage 1 -.

i Television  Fxplained, By Spreadbury.
12 8, postage 1,-.

. A\ Beginner's Guide (o Radio. By Camni.
7 6. pustage 8d.

UNIVERSAL BOOK CO.

1 12 Little Newport Street, London,

(adjoining Lisle Strect)

www americanradiohistorv com

FM and HI-Fi Components

DENCO F.M. TUNER circuits s, 6d*
RADIO CONST'TR. F.M. 2s. 0d°
MULLARD AMPLIFIERS " 3s. 6d°
G.E.C. 912 PLUS AMPLIFIER ,, 4s. 0d-
G .E.C. EM PLUS TUNER | 2s. 6d-

Separate price lists available on request to

J T F“_M ER 82, DARTFORD RD.,

= DARTFORD, KENT.
Tel. Dartford 4057.

THIs L
" AURIPHONE
i Speaks loud and clear
into your Ear. from any
Crystal—or pocket Tran-
sistor or Valve Set. It
holds firmly in any Ear
without attachment of
any kind. No plastic
earmould. No earnipple.
A high-precision miniature
Larphone, # lnch diameter
x § inch lon Flesh-
colour, ﬁtted with 4ft. thin
connectmg cord. AURIPHONES of 20, 50,
100 or 1,000 Ohms resistance, are in stock.
Price. each, 32<. 6d., registered post free.
CEFA TR UMENTS
36,.\]01:(1)('11(-:'( Teseent, Brighton, Sussex

ASTRAL RADIO PRODUCTS

c HOME RADIO, 32-rage illustrated
huoklet Simple wiring instructions for
Crystal Sef, 2, 3 Valvers, 2, post I

TRIEI COILS. bpeciﬁed for * Bedside Pushe
button 4. * AH Dry 3 lhml 3" ' Push-
button 4, etc., 6:6 pr t 6d. Push-
hbutton Unit with mog¢ ﬁcdtlon data T/-.
DUAL WAVE HF C S])t‘r‘lfed for
* sunnner Al Dry Port Modepn 1
valver,' *Modern 2 \'nl ALC. Double
Friode 1, etc.. 4 3, post 3d.
FLs Miniature, 17 xl: x21 incans. Extra

high ¢ Special offer. 8/6 pr., bost 6d
K COIL . B'pass 3 3 3 éach, post 6d.
FRAMI \Lb. 5{-. post 4d
COIL Ly M/S 3 1=, POst
Crystal Set Coils. L & M.W., 2/8, post Jd

82 Centurion Road, Brighton
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EXPRESS ELECTRONI!CS MAKE SOUND JOINTS SIMPLY

11, MEADWAY, WARLINGHAM, SURREY. M u Iti cor
VALVES NEW, TESTED AND BY USING
GUARANTEED _
Wherever precision soldering
IAC6  8/6'6BE6  B/—|I2AX7 8/6ECCBI 8/6NI9  7/6 ICORE BB ) on s,
ICH 156\GBR7 10/6|12K7GT 8/-lECCB2  6/9 PCC84 9/ EHS'H My T1G is _esseml_a'.d Irndr:jufdcmrerls.
1C2 8/6,5BW6  7/6|12K8GT 10/6 €ECC82 8/6PCF80 l0/6 Contains § cores of tnglr:eers an 1anTyI:ncn)re y
I1C3 9/- leBw?  8/-|12Q7GT 8/-|ECCB4 10/6 PCFB2 10/6 extra-active, non-corrosive ﬁ'&u.'éb,?é‘i?,'_‘; ; TipE e
IF1 876 EChie 7/~|35L6GT 8/6/ECF80 10/6 PL8I  11/6; Ersin Flux. Prevents oxidation oz the 1ob 3 K ; [yt I?']ade
1F3 7/6'6C10  9/-|35w4 g;aégmzz :g;é‘ggé Il#z and cleans surface oxides. ]—(l)ér; {:ré‘;o%‘éuofﬁ:“;“ and.
IFDI  8/6|6DI 1/6/35Z4GT - .
1FD9 1;6 6D2 6/915763  10/6|ECLBO  8/6,U52 8/6| SIZE 1 CARTON MULTICORE
1Pl 9/-l6F12  6/-|D77 &5: EFS7A ;; uze g;- 5/ ARAX
1PI0 7/6|6)5G 5/6 | DAF91  7/6EF39 - = -
1P 7/6 6]K7G 5/6|DF91 7/6/EF41 9/—!UBC4I 8/6 FOR MET'AL FABR_I(:ATION
RS 7/6|6K8GT 9/6|DF96  B/6(EF80  8/6lUCH42 8/6| HANDYMAN'S (Not wire-to-tag joints)
1T4 7/6|6L6G 10/6|DH76  8/-EF9I 6/~ UF4) 8/6 CARTON Contains 2 cores
is5 7/6(6Q7GT 9/=|DH77  T/6[EF92  §/6 UL4l  B/6| o ol o Do, of Arax flux. Flux
1U5 7/-|6SL7GT 7/6|DHI42 8/6ELI7  19/6jUY4l  7/6| SB18D € o <7 6d residue s easily
3Q14 7/6|6SN7GT 8/-IDHI50 10/-[EL38  20/-'W76 8/- age j removed with
354 7/6|6V6G  7/6|DK9l  T/6EL4l 10/~ W77 5/6 water.
3v4 7/6|6V6GT T/6|DK92  8/6EYSI 9/6 W42 8/6| pomar CONSTRUCTORS SI1ZE 8 CARTON
5U4G  8/6|6X4 7)-|DK9S  9/-'EZ35  6/6.X17 7/6
5Y4G 7/ |6X5GT 6/6 EASB%BO H:‘E%;g g,/_ X18 8/6 2/6 PACK Handymans Carton 6d.
524G 9/6|8D3 6/-EA = 8/6 .. - ]
GALS  6/9|12AH8 l0j6]EBSI  6/3(KT33C 9/-Ix |42 |o§- kLol hel il brianly
6AM6 6/~ |I2AT6 86/ EBC41 10/-'KT66 || ome onstructors Pack (con- BIB WIRE STRIPPER
6AT6  T/€|I2AT7 8/6/EBFB0  9/6NI7 7/6 277 6/- | taining 191 of [85.vv.2. Mg,
6BA6  T/6|12AU7  6/9 ECC35 7/6INI8 7/6 ZDV7  7/6| 60/40 alloy) a similar AND CUTTER ﬁ\\\ #
pack is now avail- Strips insulation )
MATCHED PAIRS uble containing without nicking wire, -Q)
KT66 27/6, 6V6G and GT 17/-, 6BW6 18/- per pair. qibjt. of 22 s w.g. - cuts wire cleanly, N\N\W\
€140 alloy ) splits extruded
SETS OF VALVES especially suitable -:..‘hlﬂgg ; |
DK91, DF9I, DAF91, DL92 or DL94, 27/6. S flex 316 each '
IRS, IT4, 155 354 or 3V4, 27/6. o OF DN Lreuits
6K8, 6K7, 6Q7, 6V6, 524G, 35/-.
12K8, 12K7, 12Q7, 35L6, 3574, 35/-. MULTICORE SOLDERS LTD,,
Postage and packing, 6d. Over £1 post free. C.O.D. 2/6. | WULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3638)

RECO RD
PLAYER

CASH
PRICE

17 ans.

including tax

Yours for only 15/- deposit
8 monthly payments of 42/9

NO INTEREST CHARGES

Superb quality reproduction made possible
by a specially designed amplifier with two
MATCHED loudspeukers.

We can supply all
players and tape recorders.

Your reqguirements.

makes of record
Ask for

MAIL ORDER SUPPLY CO.

33, Tottenham Court Road, London,
w.l

GRAM-PAK AMPLIFIERS
Complete £3.19.6 =47

This midget 4-watt amplifier fits neatly
into any record player leaving ample room
for speaker. Suitable with any speaker
and all modern cryaf,al 3-speed pick-ups.
Dimenstons 77 x 21° x 1§", Pressed cteel
rlated chassis. Perfect distortionless
quality guaranteed. For 200-250 v. A.C
ACCESSORIES
ACOS crystal turnover pickup. £1.14.6.
7" X 4" elliptical speakers. 19s<. 6d.
BSR 3-speed player unit with above
pickup, £4. 12s. 6d.

THE COMPLETE OUTFIT READY FOR
YOUR CABINET £9.10.0. post free.

6d. stamp brings details by refurn.

ELECTRO-ACOUSTIC LABS.

60 ACADEMY STREET, INVERNESS

ANNAKIN

()u ilator-\Wavemeter. C.R.I._only. £
s. New. boxed, valved. R.F.26. 27,
R F 2% .24, 13-

d
Rondix franx. TA12¢. cheap, £5.15.0.
Oseillator No, 231, New, boxed, 18 -

111426. 1.F. Strip (similar 1355), 14/,
\lulmn Box. Bendix. New, boxed, § 6.
Carbon YliKe, table stand. used, 7 -.
ALC. Meter. 23in.2mA. F.S.D. Insmart case,
Cahbrdted 0-100 v. T'couple, 15 -.
lowers. 230 v. 50 c. suppressed, 37 -.
Cells, 1.5 v. Large type. 5 for 10 6.

Motor Generator. 12 v, In. 250 v. 65 mA.,
6.5 v. 25 A. New, hoxed, 13 6.
Vibrator ‘Fransformers, 12 v. In"120 v..
h() mA. Only 4'9. Vibrator to \Ult 31

-, nrinators, 200-250 v. In. 120 v,

Sel. Rect. VS110 Regulator. Sllgh
ll((l KR28-ARC 5. New, £2.10.0.
Resistanee Unit type 231. New. boxed, 30 -
Tunimg Condensers,  2-gang 230 pl. New.

Post or
K.

7.
6.

arriuge Free, Muinland only.
. for Lists or enquiries plouse.

25 ASHFIELD PLACE. OTLEY VYQRKS,

ENSON'S
B ETTER
ARQAINS

TEST SET. 74. Basis for Oscilloscope ;10 valves:
VO RI39A & 50 cycle power pack. Fair coud., 50/=
tearr. 7'6). WAVEMETERS 5B, new, 35/-; Type

1388 161/220 men. 2 valves & 1 mA meter,
grey rrackle case, new, 40/- ; Type W1649 15
mes. 3 valves, 5 incs. erystal, incerporates si

wen. With handbook. Fair cond., 40/ (carr.
each /7). Receivers BC1066 VHF, Valves:
2957, 1M D8GT, new, 15/- (post 3/6). VIBRA-
PACES : HRO. £ v. D.C. to 180 v. 50 mA.
sinouthed, cased, 228 Masteradio 6 v. to
240 v, 100 mA. =smeothed, cased, 2§/-; [LH.A.
12 v. to 150 V. 38 mA. emoothed, caved. 12/8
tpost, each 3;0).  RECTIFIER UNITS. Input
230 ¥, A.C. OQutput 12 v. 1D.C.2 A., grey case, 22/6
(post 3 6).

CAR RADIO ‘(Commiand Receiver.
Medinm wave), circuit and medification data. 1/6
COMHAND RECEIVERS, brand new, w it

BC454. 3-6 mics., 45'-, Med. wave 0.52
97 6 82'6 (post /). Accunmtators, Varl
iy v, 15 AH,12/8, wet 14 AH, 7/8. INDICATOR
UNITS, new, with VCRY7, 3/VROI, 2/CVIR,
2\ R34, D4re {rarr, T RESPONSER 208931,
190,199 mes.. with valves, 18/~ (carr. 7/6).
VIBRATORS. Mallory G620° 12 v, 4 pin. 7/6.
THROAT MICS new, 2/6. SMALL MIC. TRANS.
28. BRA EW RF.28, 27, 25/- (post u/-),
REF25, 106 I{F’h/’ aged  dials, 15/-
to 230 ;

DYNAMOTORS (post 35)

coand 6.3 v, 2.5 A.11/8 ;
12 6. EDDYSTONE, 12 v. to l‘u
METAL RECTIFIERS : 2

4.1 300 v, 300 AL, 100 -
Fooni v, 50 nedL, 760 12t Hridge, 30/
R1155 S.M. Tuning DRIVES ** N type, hratd
new, 10 8. CHOKES. L.F., TuH, 120 mA.,

Rercened, 78, LOH, 200 1mA., 8/8 -H. 200 AL,
4 8. TRANSFORMERS : "¢ ¢
vutputs 1 313-0-313 v, 60 m

ES e, 25’- m "

l~4

MT. 7/G).

L.~Ql'l RIES  S.AK, please !
Postare extra.

Terms,
lLinmediate despateh.

fallers and post : W, A, BENSON (P W)
136, Raibbone Road, Liverpool. 15, NLF (83,
Callers . SUPERADIO (W’'chapel; LTD.,
116. Whitechapel, Liversool, 2. /A0 11an.

www americanradiohistorv. com
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TRANSISTOR  CIRCUITS |~
FOR THE CONSTRUCTOR

by E. N. Bradiey

Vol. |
All  information  strictly  practical.
Covers the construction of small
loudspeaker bedside receivers. A
highly sensitive pocket superhet (easily-
wound aerial, coils and {.F. trans-
formers). Novel super-regenerative
short wave receiver and test oscillator.

Vol. 2.

Instruments described include radio

microphone or record player. A Wein

Bridge Oscillator. Two stage match-box

receiver, Novel signal tracer and
wide range communicator,

3/6 each. Postage 4d.
o
A BEGINNER'S

GUIDE TO
RADIO. By F. j. Camm. 7/6.
Postage 6d.

BRIMAR RADIO VALVE & TELE-
TUBE MANUAL, No. 7. 6/-
Postage 6d.

RADIO VALVE DATA, 5/-.

BROADCASTING

Postage 6d.
1957-58. 2/6. Postage

GUIDE TO
STATIONS

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

Write or call for our catalogue.
19-23 PRAED STREET,
LONDON, w.2

Phone : PADdington 4185.
Open 6 days 9-6 p.m.

vvvvvvvvvvvvvvvvv TV VYY

PRACTICAL WIRELESS

November, 1957

LYONS RADIO

LTD.

Dept. M.P., 3 GOLDHAWK ROAD,
SHEPHERDS BUSH, LONDON, W.12
Telephone : SHEpherds Bush 1724

RECEPTION
perhet  receiy
-ARI36, 4-ARPI2's and 3-AR8
with a miniature loudspea
vibrator tvpe power pack for upexatmn from
a B-volt motur cycle or car battery (no
other power supply required). I'requency
range 3 to 12 Mc s, (25 to 100 metres) in
2 switched hands. Housed jn waterproof
metal cases with canvas cover over front
panel.  Overall size 13 x 11 x 12in. deep.
Imm panel fitted with all control~ inctud-
mg 2 jack socliets for alternative headphone
reception. In good condition and working
order, supplied with circuit diagsram and
Input plug. PRICE ONLY. with valves,
85 -. or less valves, 45'-, Carriage 86.

Illi.\l)l'l"),\!-}s‘. Low impedance type.
with headband and cord which terminates
with thP aDmopnare jack plug to fit above

1R.1098. Ex-Army
emploving 8 valves
I‘lt,tSd

Rx. L 6'9. post frec with Rx. or |-
wparate]

TWIN FLIEX P.V.C. oinsulated (Trans-
parent) conductor 14 36 tinned copper. for
radio and electrical work. extension
peakers bells, relephones, Ll’.c PRICE
ONLY :23yards6 9. 50 yards 12 -. 100 vards

21/, Post paid.
LSV, TRANSFOR MRS, Primary 200 250
v. 50 cps. Secondary—3¥ v. at 2 A. tapped

at 3, 4. 5.6, 8, 0. 10, 12, 15, 18, 20 and 21 v.

Brand new and guaranteed. All con-
nections clearly marked PRICE 21 -,
post 1,8, N
THROAT M I(OI'II()\I N, American

made. <arhon twe with neck band. As
new in maker's carton. PRICE 2'9, post 6d,

CHASSIS

Let us supply the chassis for your set.
We are specialists in this field and actual
makers of aluminium chassis. Supplied
either plain or with the large and
awkward holes already drilled. We
can also supply covers and cabinets in
metal, clips for rectangular shaped
condensers, and mumetal screens of all
types.

UNDRILLED
ALUMINIUM CHASSIS

4 sides, welded corners.

7in. x 4in. in. deep 4/3 ea.
9in. x éin. deep 5/6 ca.
tlin. x Zin. in. deep 6/6 ea.
10in. x 8in. x 2}in. deep ve. Tf= ea.
16Lin. x 81in. x 2Lin. deep ... 9/- ea
2 sides only.
7in. x 4in. x 2in. deep .. 3= ea.
9in. x 6in. x 2in. deep 4/~ ea.
|0|n x 8in. x 2lin. deep . 4/9 ea.
6/9 ea.

Pr:ces are subject to postage being
charged extra.

Send skerch of your requirements for
prices by return to :—

Oliver & Randali

LIMITED

53 Perry Hill, London

S.E.6

4550 TADK mitx

“ PERMATIP
AND
“ PERMABIT
INSTRUMENTS
FOR
GREATER
SOLDERING
EFFICIENCY
L]

The soldering 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, cRovDoN
SURREY. Tel. CROydon 8589.

RADIO AND TELEVISION
COMPONENTS

All parts in stock for .
Viewmaster, Soundmaster, Teleking, etc,
Easy Terms available.
2id. stamp (only) for Catalogue.

JAMES H. MARTIN & CO.

PINSTHWAITE. NFWRY BRIIIGI},
ULV Rsl‘()\' LANCS,

SPARKS’ DATA SHEETS presents

THE «331”

A.C. SHORT WAVE
4-VALVE T.R.F. Rx.

Outstanding in Design and Periormance

Incorporates ~ Cathode-coupled ° Regener-
atlon which ensures Highest Efficiency
Selectivity. perfect Stability plus amazing
EASE of operation. Coverage 10 to
metres. Switched Coils. Separate Power
Pack. 4-5 watts Output.

To show every detail of construction and
Point-to- pomt, w!r!ng in simplified form, the
Data Sheet is 21" x 22°. This together with
generous Insm‘uctions and Operational
Notes costs 3'6 Post Free.

All Components and chassis available.

L. ORMOND SPARKS (P}
Valley Road, Corfe Castle, Dorset.

AMAZING OPPORTUNITY |

to instal wour own
ITV 3 element folded
dipole array for loft or
gutter board mounting,
especially made to our
own specification by well
known manufacturer.

I ‘ State Lhannol when
: ordering.
U i 24-. PosLage and pack-
i ] ing 2'-. 754 co-axial
N cable 8d. yd,
i\l=(? BBC'ITA “Panor-
ama’ room aerial, con-

verts yvour set 1o a manspormble. 12/9.
Postage and packmq
Trude enquiries inv.ted

K.V.A. ELECTRONICS

189, Kent House Road, Beckenham,
Kent, SYD 2

WIRING
ACCESSORIES

Return of Post Service. Lowest possible
prices consistent with high quality. Money
back guarantee,

PYC Cable Fiat Ewin Twin with 1. 3Core

1.044 £2.8.1. £3. 2.0 £3.9.3
3.029 £3.4.8 £3.14. 4 £4.23. 0
3.036 £4.7.6 £4.17. 6 £6. 6. 7
7.02¢ £5.9.3 £6.16.11 £8. 2.11
TRS CABLE

1.044 £2.13.5 £3. 6. 8 £3.15. 4
3.029 £3. 9.3 £.3.1 £.38.5
3.036 £4.11.4 £5. 6. 1 £6.15. 0
7.029 £5.11.5 £6.18.10 £8. 4. 0

Prices per 100 yds. Al sizes stocked. Sup-
plied in 25, 50, 75 or 100 yd. lengths. 7.020
and ubove cut to length—no cuttmg charge.

Full range of accessories available. Send
for complete lists.

F. HUNT & CO.

STEPCOTE HILL, EXETER
Phone : Exeter 56687

Morse Code operating .
...as a PROFESSION

45 years of teaching Morse Code is proof
of the eticiency of the Candler system.
Send 3d. stamp for Payment Plans and Full
Details of ail Courses.
CANDLERR SYSTEM (0. Dept. 5L0
52bL, Abinzdon Road, London, W 8
Candler System Co.. Denver, Colorado, U.S.A

f
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
2/- each
1937 Crysital Receiver PW71*
The * Junior” Crystal
Set . ... PW94r
2/6 each
Dual - Wave  ““ Crystal
Diode ™ . PWwW9s*

STRAIGHT SETS

Battery Operated
One-valve : 2/6 each
The ** Pyramid " One-
valver (HF Pen)
The Modern
valver -
Two-valve : 2/6 each
The Signet Two (D &
LF) ’ .. PW76*

PW93»

One-
. PW9*

3/6 each
Modern Two-valver (two
band receiver) L

Three-valve : 2/6 each
Summit Three (HF Pen,
D Pen) PW37*

“The * Raplde > Stra|511l
3 (D, LF (RC &
Trans))- -

F. J. Camm’s * Sprite”
Three (HF, Pen, D,
Tet)

3/6 each

The All-dry Three

Four-valve : 2/6 each

Fury I—our Super (SG
SG, D, Pen) .

Mains Operated

Two-valve : 2/6 each

Selectone  A.C. Raudio-
gram Two (D, Pow) ...

Three-valve : 4/- each

A.C. Band-Pass 3

Four-valve : 2/6 each

A.C. Fury Four (SG, SG,
D, Pen:

A.C.  Hall-Mark
Pen, D, Push Pull)

: SUPERHETS

Batterv Sets : 2’6 each
Camnt's  2-valve
Supt.rhet
Mains Operated @ 4/- each
*“ Coronet " A.C4 .. PWI00*
AC/DC* Coronet ”” Four PWI01*

PW9g*

Pwgz2*

PW87*

PW97*

PW34C*

PW19*
PW99*
o PW20*
(HF

... PW45*

PWS52*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each
Simple S. W One-valver
Two-valve : 2/6 each
Midget Short-wave Two

(D, Pen)
Three-valve : 2/6 each
Expulmcnler s Short-

wave Three (SG, D,

Pow) ...

The Prefect 3 (D 2 LF

(RC and Trans))

The Band-spread S.W.

Three (HF, Pen, D,

(Pen), Pen) ...

Pwgs*

PW38A*

PW30A*

PW63*

PWé6s*

PORTABLES

2/
The * Mini-Four > All-
dry (4-valve superhet) b

MISCELLANEOUS

2/6 each
S.W. (onverter-Adaptcr
(1 valve) .

The P.W. 3- speed Aulo-
gram . (2 sheets), 8/-*
The P.W. Monophonic
Electronic Organ (2 sheets), 8/-

TELEVISION
The * Argus » (6in. C.R. Tube), 3/-*
The ** Super-Visor * (3 sheets), 8/-*
The ** Simplex ** 3/6*
The P.T. Band IIT Converter 1/6*

PW48A*

All the following blueprints, as well as
the PRACTICAL WIRELESS numbers
beloin 94 are pre-war designs, kept in
circulation for those amuteurs who iwish
to utilise old components which they
may have in their spares bor. The
majcrity of the components for these
recetrers are no  longer stocked by
retutlers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve : 2/6

B.B.C. Special  One-
valver ... AW387*
Mains Operated
Two-valve : 2/6 cach
Consoelectric Two (D,
Pen), A.C. 0o AW403

SPECIAL NOTE

HESE blueprints are drawn full
size. The issues containing
descriptions of these seis are now out
of print, but an astecisk denotes
that constructional details are avail-
ahle, free with the blueprint,

The index letters which precede the
Blueprint Numberindicate the period-
ical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to dmateur Wireless,
W.M. te Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept., George Newnes, Ltd.. Tower
House, Southampton Street. Strand.
w.C.2.

No of
Blueprine

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each

S.W.  One-valver for
American .

AW429*

Two-valve : 2/6 each
Ultra-short Bducry Two

(SG, det Pen) . . WM402*
Four-valve : 3/6 each
A.W. Short Wave World-

beater (HF Pen, D, RC,

Trans) .. AWd436*
Standard Four-valver

Short-waver (SG, D,

LF, P) ... WM383*

Mains Operated
Four-valve : 3/6

Standard Four-valve A.C.
Short-waver (SG, D

RC, Trans) T WM3g [

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/6) WM387*

Listene:’s  S-watt A.C.
Amplifier (3/6) . WM392*

De Luxe Concert A.C.
Electrogram (2/6) ...

WM403*

e
| QUERY COUPON |
This coupon is available unul Nov. éth.
| 1957, and must accomrany all Queries |
sent in accord with the ncmce on

our ' Open to Discussion ' pag I
I PRACTICAL WIRELESS, Nov. 1957 l

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand, London. W.C.2,

and printed in England by W. SPEAIGHT & SO
South Africa :
Inland 19s.. Abroad 17s. 6d. (Canada 16s.).

GORDON & GOTCH (A/sia). LTD.
one year :

NS. Exmoorl Street, Iondon., W.10.

www americanradiohistorv com

CENTRAL NEWS AGFENCY. LTD.

‘Sole Agents for Australia and New Zealand :
Subscription rate including postage. for
Registered at the General Post Office for the Canadian Magazine Post.
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BUILD IN A K ARM

AND add fidelity to your installation

PRACTICAL WIRELESS says :—

Test records appeared to sound even better than with our
hitherto standard equipment, ** rumble " which was previously
audible on an organ test record, appeared non-existent.
Every serious ‘* hi-fi '’ enthusiast should try to make this
part of his instaliation.

TEST YOUR TRACKING!

BJ INTRODUCES THE FIRST ALIGNMENT PROTRACTOR
IN PLASTIC IVORINE FOR MEASURING THE TRACKING ACCURACY
OF ALL PICKUP ASSEMBLIES.

Send P.O. for 7/- today!

B) ARM
P.T.

ONLY BJ ARMS OVERCOME TRACKING ERROR
ST AN
Ask your local dealer for full details or write to : fia e A

£4.12.5

£2.4.11
18/~

B PLUG-IN SHELL 17/3
P.T. 6/11

(Dept. D) BURNE-JONES, SUNNINGDALE ROAD, CHEAM, SURREY

INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER FOR
THE ‘MAXI|-Q’ PRE-SET OR VARIABLE F.M. TUNER WHICH NOW
OFFERS YOU A COMPLETE RECEIVER

Full constructional details. point-to-point wiring diagrams
and alignment instructions for building the * MAXI-Q
COMBINED POWER PACK AND AMPLIFIER.
PRE-SET F.M. TUNER and also the VARIABLE
'lI'UNED version ure given in Technical Bufletin DTB.8,
/6.
POWER PACK AND AMPLIFIER. This unit consists
of Mains Transformer. EZ80 and ECL82 valves, Volume
Control complete with mains on/oft switch and is housed
STATION . in a gold-finished case. Power supplies available for any
| TRIMMERS e tuner—Heater 1.5 amps at 6.3V. H.T. from 220V. at
a 50 mA to 265V. at 20 mA.
The unit is available completely wired and ready for use
at €810/, plus 2/6 carriage or available in kit form at
5

PRE-SET F.M. TUNER. Completely punched chassis,
screens and bronze-finished cover, 19/-. Station Indicator
Plate. 1.1. Three-position switch, 4/3. Station Condenser
Trimmers. 3-9 pF. El

RATIO DISCRIMINATOR TRANSFORMER. RDT

STATION
SWITCH |0
o
POWER PACK & AMPLIFIER
CASE_DIMENSIONS~
65/8"x 4/8"x 5'/4

~ VH "’E.’?@ PNRSEl-OSNE;_TUNER 1'10.7 Mcs. Secondary winding of bifitar construction,
< / %’;?:.x 5E/e'x Hne iron dust core tuning. polystyrene former. silver mica
U xgw;‘%uﬁmﬁ condensers. Cun size 13in. sq. x 2lin. high. 12/6.

ILLF. TRANSFORMER. IFT 11/10.7 Mc/s. Miniature
- l._ . of nominal {tequency 10.7 Mc/s. THe Q™ of eac.
s is 90 and the coupling critical. Can size 13/16in. sq. x ldin, high. 6/6. gy
\(\l‘l(';}ll‘:LE' II§YPI-‘_ lLI. T1 zmdeZ. Specially designed for usc in this unit. are wound on polystyrene formers complete with iron dust
s tuning, 311 cach. . , d :
%‘olrltl:lu }\Ul“»\-,\l-Q 'L'dPl‘!E-Sl‘ZT F.M. TUNER is available completely wired. assemboled, vitlved and housed in a'sturdily made goki-
finished cover at £8 118, plus £3'8/7 P.T. -£12. ) T o
VARIABLE F.AL TUNER completely assembled at £7/17/2. plus £3/2/10 P.T. -£11 {(carriage 3/-, terms C.w.0.).
GENERAL CATALOGUE covering technical information on full range of components, I/-, post free.
TRADING TERMS Tor direct postal orders, ¢.w.0.. plus appropriate postial charge.

DENCO (CLACTON) LTD. (ept. P.w), 357/9 0id Road, Clacton-on-Sea, Essex
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