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A TRANSISTOR SQUARE WAVE
GENERATOR

A BEGINNER’S CONSTRUCTIONAL
COURSE

A CT.R.L. BRIDGE
TRANSMITTING TOPICS
Etc. Etc. Etc.
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CP.3/370pF and CP.3/500pF. These 3 waveband Coil Pucks are available for
use with either 370pF or S00pF tuning condensers. The coverages are @ Long
Wave 800-2,000 metres. Med. Wave 200-330 metres. Short Wave 16-50 metres.
Designed for use with ** MAXI-Q ™ Glass scule type §2. Retail Price of each
unit: 32/- plus 129 P. T Total 44 9.

CP.3/G.  As above but with Gram. position. suitable for use with S00pF
tuning condenser : 39'- plus 15 7 P.T.—Toual 54/7.

CP.3'F. This Coil Pack is for use with a S00pF tuning condenser and covers
the standard Long, Med. and Short wavebands with the addition of the band
50/160 metres. This covers the Trawler Band. Aeronautical and the 80 and
160 metre Amuteur bands : 49 - plus 19 7 P.T. ~Total 68/7.

CP.3F/G. As CP.3 F but with gram. position : 87 - plus 22/9 P.T.—Total
79 9.

CP.4/L and CP.4'M. These compact 4-station Coil Pucks are uvailable

ACKS

CP4LIG & CP4M/G

v Lok —r—

r—gg_'%

TN IF C O

ALL-IN-ONE
RADIOMETER

* Circuit Test

2 &
RADIOMETER
AC and DC

€0

#« L.T.& H.T. Tests
« MA Test
* Valve Test

Use the Pirco All-in-One RADIOMETER for the
practical testing of all types of radio and electrical
apparatus.  You can carry out continuity and
resistance tests, check H.T., L.T., and G.B.
voltages, also  Houschold Appliances, Car
Lighting Systems, Bell Circuits, etc. May be
used on A.C. or D.C. mains.

) ONLY

Obrainable from your local dealers. * 2 ,

Wrire for informative folder 1o — 3 6
Jor inf foldk o COMPLETE

PIFCO LTD.,, WATLING ST., MANCHESTER, 4
36-37, UPPER THAMES ST., LONDON, E.C4

www americanradiohistorv com

ILLUSTRATED
‘ i Detachable

bit type (List
‘ No. 64)
|

Protective Shield
| (List No. 68)

Catalogues sent
FREE

Telephones :
MAGCaulay 4272
& 3101

foreither | Long Wave and 3 Medium Wave stations (CP.4 L) or 4 Medium f
Wave stations (CP.4 M), They ure fully wired and require only four connections for use with any stundard I'requency changer !
vilve. 25/- plus 10/- P.T.—Total 35 -.
CP.4/G and CP.4M/G. As CP.4 L and CP.4/M but with provision for Gram. position. 31/- plus 12:5 P.T..—Towal 43/5,
See Technical Bulletin DTB.9 for details of all Coil Packs. 1 /6.
GENERAL CATALOGUE cosvering technical information on full range of componants. 1 - post free.
DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 0ld Road, Clacton-on-Sea, Essex
STOP PRESS : MAXI-Q PRE-SET F.M. TUNER completely assembled. £12. VARIABLE VERSION, £11. COMBINED
POWER PACK AND AMPLIFIER. £5.10.0. g
Trading Terms for direct postal orders : C.W.O. plus appropriate postal churges. }
’ é »
{Pegd Trode Mark)
e
X

British and
Foreign Pats.

Reg. Nesigns,
etc.

Heat Office, Sales:

ADCOLA
PRODUCTS
LTD.

Gauden Road,

Clapham High

St., London,
S.W.4
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”‘w- «+ Compietely up-to-date method of giving instruction in a
wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teachers.

”E”. e+ Experimental 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 course.

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

If you are studying for an examihation, wanting a new hobby, com-
mencing a career in industry OF running your own part-time business,
these practical courses are 1deal 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 - ww~emes
a world-wide % = %4;
Industrial &g
organisation :
EM.I

. S B~ Factories
TR Bt ac Hayes,
— England

nstructional lesson

3-valve 3-waveband
superhet circuit

PRACTICAL WIRELESS 749

SUBJECTS SR /\1
INCLUDE:—
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY - ELECTRIGITY - CARPENTRY
ELECTRICAL WIRING - DRAUGHTSMANSHIP

ART, ETC.
COURSES FROM -
15/- PER MONTH

i

E-M.I.INSTITUTES, DEPT.32X,
LONDON, W.4

NAME . AGE

\
| (If under 21) gLA?;SCK
| ADDRESS BLEASE

] | am interested in che following subject{s} with, without equip-
ment

'l j‘AN. 58 (We shall not worry you with personal visits) 1C.35 }

www americanradiohistorv com
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BARGAINS TO CLEAR

4 watt 3 valve Amplitier.  Boilt
to Hi-Fi -tandaids with a «control
panel which can he used separately
or fived to chassis Separate bhass
and freble contre A.C. mains
operated. £4 196 phh 5 post and
insurance,
A.C, Superhet 3 Zahve
Medium and two  Short, unused
but less valves and mains tran=-
tormev.  Uses standard octal range.
27 6 ragain voil pack worth mueh
morel, non-callers add 6 6.
A Superhet 7 v, 5 Wanchand
Chassis. H.F. stage. Unused, less
valves and power park. Slightiy
so1led. (‘ml pdn}\ wolth twire as
diagram  ~npphed.
e and In<uiance T 6.
superhet, \nm))hn

Chassis,

A, 4 Valve
with valves put less scale and pointer,

unused.  Circuit diagram supplied.
39 6 plus.
Note that e ubove three vhossis

although wnused ol veed o hediima
On aeeount o ow price 10 wuaraitle
ogleen, Nor.oee eqeel, can eehnicad
assistunece he green

.1 mfd. 350 v. ~mall tuhular nietal.

Made by Dubil 6 per dozen.
Germanimn 1 B.T.H. with
wire e*n(l\ 10d. cach or §- dozen.

Midget il~. dust coled, ~is«
12 x 1in. 46.> Ke ~. 4 6 pair.
Standard ~ize l. Cobl, dust «ored
465 nu =, 46 P
Call Pack l'nl \npuhn(. 465 Ko -
1.F. Medinn and 2 short waves, 9 6.
Cathode Ky Tube. \ CRYT. In-
strument type, new. 76 each. cat
riage 36,

wall

a8 . eleetrice
T Hioalt,” 94,

Bahelite 5

~wileh, each

and  of;

~siteh, made by C

wall
Price 1 3 each or 13 6 per doven,

Amplifier, ex-Government uni 1131
contains one double 1riode and one

and m-urance 2t.
Connecting . wire PV rovercd
24 swyg. copper. 26 per 100 1t. or
[RVIIES (1I11?l€‘nL colours ror 10 -,

S o by very good makio)
new a4 lmuwd 4 6 complete.
Chohke, 200 m a., Hrst-class. Made
for Servives— new, 6 6. posl 1 8.

10 v, Superhet Iy metre, ex-Govi.,
hut unu<ed. Complete with valves
Kasily vonverted tor Band 111 39 6.
cart dge and paclking 7o,

A} sFormer, 250-0-250, (0=
\l,mddnl mams input
. 12 8. post and insui-

POSL

1riody 6 8.

nning Unit. New. unused
lllnd complete with valves, 9 6, post
Cathode Ray I'mbe, VCR 317, 86
cach. carviage 26,
Mains  Leal, metal ~oreened 1o
<top nterterence, 9d. vard.
rhermo-couple, mounted on valve
pase, Usetol 1o experiments ana
schools, 6 6 e h.

Miclget  prsh-pull  iupnt
former and push-pull output
former (o mateh, 8 - the pair.
Note o Onders tor snall camponents
arer £2 are post free, olheruose pleas
add sufhicient.

MAINS-MINI

frits-
trans

L ~es high-efhicieney coils, coverslong
and madium wave-bands and hts into
thr neat white or brown bakehte
cabinet—limited guantity only.  All
the parts, including cabinget. valves. 1n
tact, overvihing, £4 100. plus du
post.  Construvtional data 1rec with
the parts=, o1 available separately 1/6.

MAINS ISOLATION
TRANSFORMER

Makes servicimg
safe, also makes
the adjustment
for differenres in
mains  voltafres
very ~stmple. In-
nut tapped 200-
250 v.. woulput
tapped 200-250 v.
Continuously
tated | at 500
walts.” intermit-
tent rating 2,000
watls. Cahle
entry hy termimal nlocks, two SCPUTATR S oens jor
SUPPressing mans inte suce. Sive approaimately
14in.y 61, M G, weizht approal mnwl\ Sibs. Prace
£512 6. Cairiage and Isurahve 7 6 cup Lo 550 mile~

506 WATT
STEP DOWN
TRANSFORMER

With output tapped
from 110 v.-15%

‘m 3 volt ~tep-
MASSIVEe Trans1onine |
which will  wilh
stand  considerable
overloading., Price
45 - plus 3 - rallage
up 10 200 milesy,

6 ft. ¥ \BREAKARLE MAINS LEAD. This
isthe type of tead which is ntted to electre raszors
and snnilar appliances, makes ine lead foy test
meters and anv other devices where the fex i
suinect Lo continuoeus bhending and Kinking.
Twin fizure eirht construction. soft cream P V.C
covered.  Normally costs 2 - per vard—we oo
thiee leads for 39 pust {ree | special qantes toy
large guantities,

CLOCK CASE

Also

<uitable §or bato- Clock rumerals to ~ait
meter or other insiru- these cases etohed on
ment.  Niotly pehished. metal, 26
Prne 4 6,!post and park- Post 9d. I ordered
img 16, | ~epiliately.
THIS MONTH’S SNIP
19 RANGE TEST METER
TFine inst rument, in
bakelite and metal case,
large easllyv-read  scale
and long pointer. 2,000
ohms per volt movement,
brand new  and  recent
manutacture. Voltage
ranges 0-1200 volit< A G
and D.C. in five 1anges
each. D.C. cuirent D-300
mM.A I lhree  ranges,
rapacity 0-1 mid. m two
ranges. Resistance  0-2
meg. I two tanges,  In-
ductance 0-1.000 H. Deci-
bels —20 to - 46. Com-
plrte  with Lest  prods.
Pirice £4150. Post and

insurance 3.,

THIS MONTH'S
SPECIAL BARGAINS

.S, NOLDFR, panel mounting,
bakehite 'msnlared, 2 -, )
FHOANT FIRANSKFOR VIR,
200-240 = tapoed mains mput e,
3 ampe. caipar. Ex-cquipment but
unnsed. 6 6 riuh

ERLIMIRTRY ¢
nperated,

DELAY UNIE. 8.3 v,
<witches on o1 off, 3'6.

Y AN \ \\\lrl I, 4 po-ion,
8 pole, 3 bank. 2 6.
500 Ke = CRYSFAL 10X E 200).
Plas-in rype. 6 6.
5-0-3 zero  pulliameter,

CENTRE
2hn. 12 6.

BALANCE METER.
TUNCrIon s nrrehly

45 - each,
12w IDG FLU N 112,000 tines)
~ \K

Y 13762, will
senstiive lav,

3 obm speesh roil, 37
post und insuance,

YL di
4 'FREEZE
‘S”UF M

"l g J(l

6. plus 36

Wrap our heater cable around the
PIPES (0 veur 161t fa prevent a reese-
up. 21 vards £1 1« post l1ee

FLUORESCENT LIGHTS

These are  complete  fluorescent
lighting it tings, Bmlt-in hatlast and
sta)Lere- stove enamelled white and

ready Lo work. Tdeal tor the Kil hen,
over the work-bench and 1n ~imilar
locavions.

Ningle 40. 1 tt, 3in. long, u-e~ a 40
watt tube.
Twin 20, Uses 2 20-wati standard

tubes. . .

Price for cither type 39 6; with tubes.
Carrtage and <. up to 150 miles 56,
up o 250 milex T 6.

THE CLEVELAND
ORGANTONE

5 valve 3 waveband <uperhet ~over-
ing Long, Medium and Shoitt waves.

Os1an miniature valves—low  loss
on coils- - perimeabilit vy —tuned
LP.S.—ull A.V.(‘.f\mmhle nega-
tive feed-hark—gram. po<ition—4

WALLS ouly ul-— partic ulaily fine tone,
Chassissize 71n. x 7in. » 7in. approx.

Tested in difficult areax where
exceptional  vesults  have  oeen
obtained. Piice £11100 vr £2:6:0

deposit, plus 7 pavments ol £1 16/0.
Carriage and ins. 10;-.

T P4 4 EE P T EF¢ T ¢ 4 4 P4 B P S PP P44 X4 P B4 PR R R B IS B B4 PR R4 BE B PR P B P B¢ B4R B P PR B B B B B BRI PR B REH R R RS

WwWWwWWw.americanradiohistorv.com

————

e

= & CR0 ocen

P

N T RN

o0 /Fe

L


www.americanradiohistory.com

[
fur
January, 1958 PRACTICAL WIRELESS
! EEBEEBEEEBB%BH%BEME%%B%%%EEEEEEEEEEEBEEEEEE%%
o ’ - P q R
5 DON'T BE CAUGHT LIKE THIS Bu“d This in an Ever"ng
!
)
;
. CAR STARTER CHARGER KIT
g All parts to build 6- and I12-volt
: charger which can be connccted
to a - flat 7 battery and will cnable
the car to be started instantly.
. Kit comprising the following :
j Mains transformer .. 2286
. Dampgnentifie L ég Undouhledly the most up-to-date televisor for the
v >° home copstractor. You can huild it in an e\-enlng‘
58.:4n(l the st when finished will be equal to a factory-,
S8 nmd(-hoqui\‘nlvnt. What other vonstructor T.V. has!
. -3 rine all these features ?
: ‘(‘Ju‘z’[’;g(m‘)’r“"ﬁzg’“Me“ 1%% No technical knewledge required.
or if bought all together pi ix : ;V\ll(l'grllr}tiflfilgéf;_ valves.
o aqv. i 9 vie 4% o
, 52 8. plus 3/6 post and packing. * 'l;urr(-l T}mnr.
% 12-channel circuitry.
t MINIATURE MOTOR % Multi-vibrator tlme bases. .
! - % Ferruxcube E.H.T. and scan coils.
: ! ' 4438 Me's L
5 % Suirable for any modern 12. 11 or 17° tube.
! | "Phe building cost (ess tube) 18 only £28.10.0, plus 10'-
! 1 arriage and insurance, or £16 deposit & 12 monthly|
savments of 27,-. All parts guaranteed 12 months.
{run information and data, price 3'6.
i
| s
Size only 2} ins. long by 1} ins. dia-
me(er—American  made-—laminated Turret Tuner
poles and armature—intended for 28 T .
volt D.C. but O.K. on lower D.C. Brand new stock, not sur-
vt»lta(iges and AF. mains, t.hrougﬁh plus, with coils for Band I
~ SLEp oDt Ians ormer—price 106, and III complete with
BTGl PRI (0 B valves PCC81 and PCFa0--
1.F. Output 3338 Mc's
INSTANTUS HEATER with instructions and cir-
y cuit diagram, 79'6. With
knobs 3/6 extra, post and
insurance 2/6.
THIS MONTH’S SNIP |
TAPE :CK.—Made by the famous Truvox
Compan This contains exactly the same
essentlals us the current model. Only the styling
i= different. 1t also takes the stereophonic head.
specifieation : 3 B.T.H. shaded pole motors With
aitent, friction drive eliminating wow and flutter.
Push-button controls, electrically and mechan-
jcally interlocked. Patented electric type push-
wutton eontrolled brake. Tape loading on the
drup-in principle accommodation for reels of 7
diameter. Tracking sense to British and American
standards. Playing times : up to 3 hours with
1..P. Tape or 2 hours with Standard Tapes. Two
) Uicke sige by side with safetv gap. Positive |
Convector heater, 1 kKW, rating. 4 ft. [ Azimuth adjustment of Revord/Player head.
lonz, made from heavy gauge sheet High 1mpedance Heads. Overall size 1417 x 12%
sreel (galvanised). Can be used for | %5 approx. 120 calyof these fine decks offered at
greenhouse, workshop, aviary, cte.. nan-repeatable price of £17.10.0 or £3.10.0 down
otc. Price £3,10,-, or with thermcstat, | and cight monthly payments of £2. Non-callers |!
£4 5 -, carriage 5/-. GUARANTEED add 10 - carriage and insurance.
6 YEARS.
2 KW MODEL. Free standing ther- E
~ niostatically controlled, £5 17'6. T.v. SERVICE SHEETS i
500 WATT MODEL, Far very small 100 sheets covering
greenhouses, 27/6. Carriage 5,-. the most_ popular
post-war Televisors
CRYSTAL MICROPHONE by leading makers—
B . N Cossor, Ekco, Fer-
2 Miniature crystal I = guson, Pye. etc., ete,
- type has high gain Special 25% reduc-
and is suitable for tion to P.T. readers

who order thismonth
will receive the com-
plete 100 sheets
printed, 15/-
free.

all purposes—tape ®
recorders — ampli-
fters.  Price 49,

post and ins. 9d. )

ELECTONIC PRECISION

066, Londen Ioad. 32-18. Windmill Hill, 152-3, Fleet street,
Croydon. tuislip. Middx. E.C.4.

Phone : CRO. G338, Phone : RUISLIP 5780 Phone : FLEet 2833,

Half day, Wednesday. Haif dav. Wednesday. Half day, Saturday.

EPEEEEBBEBEEE}EEBE}EEK‘%EE%E‘%EE%EE%BEBEEEEEBEBEEEEEEEEBEEEEBBEBME&
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Post

EQUIPMENT, LTD.

Post orders to E.P.E., LTD., Dept. 5, 66, Grove Road, Eastbourne.

751

PEECECLLESLLLPT PP
OUR 19/6 COLUMN X

THE SKYSEARCHER

i

This is a 2-valve plus-metal receiver
set useful as an educational set for be-
ginners, also makes a fine second set

for the hedroom, workshop, etc. All
parts. less cabinet, chassis and
speaker. 19 8. Post and ins. 2 6. Data

free with partsoravallable separately
1'6. 3-valhve battery version also
available at the same price.

ALL-MAINS AMPLIFIER

Powerful three-valve Mains amplifier
ideal for dances, parties, etc. Com-
plete less chassis, cabinetand speaker
tavatlable if required)—data 1/6 (free
with parts). Price 19/6, plus 2'6 post
and insurance.

CHIMELTE

It is a hall light. as
well as a double
chime and you can
make it in a couple
of evenings for the
total cost of only
19'6 including in-
Biructions, post 2/-
-—data avallable
separately price 2 -

Transistor Kit

Makes ideal bedroom
radio, uses one tran-
sistor and one
crystal diode. Com-
plete less case 19/8.
case 5 extra, post
and ins. 1/6.

A.C./D.C. Multimeter Kit

Measures A.C./D.C.
volts and ohmas. All
the essential parts
jincluding 2in.
moving coll
meter. selec-
ted resistors,
wire for
shunts, range
selector,
switches, cali-

brated scale
and full in-
structlon- rri ¢ 19'6 plus 1/9 post

and insurance.

29 strond Green Rd.,

Fin~bury Park. N.4,
Phone : ARChway 1049
Half day. Thursday.
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SIGNAL GENERATOR

Coverage 120 kc's, 84 Mc/s.
Metal case 10in. x 6iin. x
4iin.  Size of scale, 6jin. x
3iin. 2 valves and rectifier,
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. to a
depth of 30 per cent., modu-
lated or unmodulated R.F.
output continuous variable
100 milli-volts. C.W. and
mod. switch, variable AF.
output and moving coil out-
put meter. Grey hammer
finished case and white panel.
Accuracy plus or minus 2%,
£4/19/6 or 34/- deposit and 3 m’thly payments 25/-. P. & P. 4/6 extra.

COMMERCIAL TELEVISION CONVERTER SUITABLE
_ANY V. (except Philips)
WIIHIN 35 MILES OF A, 1-
TRANSMITTER, CHA) i
NO ALTERATIONS TO SET. T : e
Complete with built-in power supply A1 i
230-260 v. A.C. mains. Crackle finish
case 5Mn. long, 3kin. wide. 4lin. high,
incorporating gain control and band
switch. Ilius. with cover removed.
£3.196 rwse «p oos

- & Hire purchase avajlable.
3 element folded dipole LT.A. L
AERIAL15/-. P. & P.'2/-'Coax cable 8d. yd

AC/DC MULTI-METER KIT

Comprising 2in. moving coil meter,
scalc calibrated tn A.C./D.C. volts.
ohms and milli-amps. Voltage range
AC'DC 0-10, 0-100 and 0-500, Milli-amps
0-10, 0-100. Ohms 0-1,000 and 0-10,000.
Front panel, range switch, wire-
wound pot (for ohms zero setting)
two toggle switches, resistors and
meter rectifier. In grey lhammer-

finish casc.
19/6 o &1

I"'oint to poin. wiring diagram 1'-
free with Kit.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating Ferriterod aerial
Medium and long waves. In grey
leatherette, Size 8in. x 7in. x §in
Valve line-up : 1T4, IR3. 1S3
3v4. Complete kit of parts (less

batteries). R
£5.19.6 PiNnrc8e®

COMPLETELY BUILT PORTABLE AMPLIFIER

approx. size 61in. x 21in., incorporating 2 valves, contact-cooled
metal rectifier, bass and treble Iift controis us
and double wound mains transformer 23)-250 v, P. & P. 36
5" P.M., SPEAKER & O.P. TRANSFORMER, if purchased
with the above. 18/8. Plus P. & P. 1/6.

" GOLLARO 4-SPEED AUTOMATIC CHANGER

Model 456 (suitable for use with above amplifler). A.C. mains.

200-250 v,, turnover crystal head. Brand new, fully guaranteed.

£8.19 [3 PlIl’IS 3 or 25/- deposit, plus P. & P. 5/-, and
O e P. & P. 5/-

7 monbhlyfairznﬂts of £1-5-0,
T.R.F. KIT in

PLASTIC CABINET

3 valve Xlus meta!
rectifier, .C. __mains
200-250 v Medium

and Long waves. In
pastel blue or brown
Valve line-up : 2
VR65s and
Size 153in. c
gin. high by 7in. deep

£3.19-6 '7676P

Point to point wiring dia-
gram 1/6. Free with Kkit.

RADIO & T.V. COMPONENTS (Acton) LTD,
23 HIGH STREET, ACTON, LONDON, W.3

REPANCO HIGH GAIN COILS ™

Dual Range Crystal Set Coil, Typc DRX! ... 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, Type SH4
pair 8/-
Miniature Iron Dust Cored Coils, Type “ R ;:—
Range Aerial H.F. Osc.
800- 2,000m. RAL RHFI ROl
190-  550m. RA2 RHF2 RO2
70- 230m. RA3 RHF3 RQ3 cach 33
15-  50m. RA4 RHF4 RO4
Ferrite Rod Aerial, Dual Range Type FRI ... 12/6
Miniature [LF. Transformers, Type MSE
(465 Kc/s) ... pair 12/6
Standard 1.F. Transformers, Type TCG
(465 Kefs) ... ... ... _pair 13/6
Three Waveband Superhet Coil Pack, Type
ILMS ... e Z6/-
F.M. Coil Set ... 29/6

(Al components boxed complete with circuits.)
Send S.A.E. for complete Nst o Repanco components.

Making your own radio set as
featured on B.B.C. Children’s
Television. All components for

this receiver in Stock. Send S.A.E.
for complete price list.

RADIO EXPERIMENTAL PRODUCTS LTD.

33 MUCH PARK ST., COVENTRY.
Tel. 62572.

GOODS NOT DISPATCHED OUTSIDE U.K.

radio upkeep

and repairs

By Alfred T. Witts, A.M.LE.E., etc.,

§th Edition. This practical handbook
explains in an easy-to-follow style how to
locate faults, how to remedy them and
how to keep modern radio receiver
apparatus in the best possible working
condition. It forms a most valuable
book for radio service engineers and
mechanics, and for all who require a
practical book of ‘' do’s and don’ts.”’
15/- met. ‘' This little book is a god-
send . .. '—Engineer.

p"MAN Parker St., Kingsway, London, WC2

WwWWW.americanradiohistorv.com
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TOP QUALITY

~ FULLY GUARANTEED VALVES
BELOW MANUFACTURERS’ PRICES

EXPRESS SERVICE ! ! !
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER
BY LETTER, PHONE OR WIRE, DESPATCHED

753

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

TRANSIT. ALL UNINSURED PARCELS AT
THE SAME AFTERNOON. ALL ORDERS RECEIVED "
BY FIRST POST DESPATCHED SAME DAY CUSTOMER'’S RISK.
0zZ4 6/-16AQ5 7/616KBG 8- 1OPI3 17/6 304  15/-{CK505 6/6!ECT0  12/6:EYSI | PABCBO | UAF42 10/6
] A3 3- 6AT6  8/616KBGT'G [11E3  15/-130PI12  13/6'CK506 6/6'ECC31 15/-|(Large) 12/6 15/-1 UB4L /7
A5 6/-|6AUS  10/6] 11-" 1286 6/6/30PI5  10/6'CK523  6/6|ECC32 10/6]EZ35 /6 PCCB4  8/-| UBCA! 88
1A7 15/-\6B4G  6/6 6L6G  96|12AH7 8/ 31 7/6,CVe3 106/ ECC33  8/6 EZ40 8/-| PCCBS 12/6) UBFBD  9/6
1D 10/6 6B7 10/6 6L7M 8/~ 12AH3 10/6'23A/158M [CV85 12/6/ECC35 8/6|EZ41  10/6' PCF8C 12/6] UBF89 10/6
' tHS 11/-16B8G  4/6[6L18 13- 12AT6 10/6, 30/- CV271 10/6|ECC4D 15/-|EZ80  8/6 PCF82 12/6| UCCBS 10/6
’ 1L4 6/6|6BBM  5/-|6N7 8- 12AT7 8/6/35/51 12/6 Cv422 20/ [ECC8! 8/6,EZ81  10/-| PCL82 12/6) UCH42 19/~
' ILDS  5/-6BA6  T/6:6Q7G_ 8/6'12AU7 7/6 35A5 11/-1D1 3)-|ECC82  7/6]GZ30 19/6| PCLB3 12/6] UCHSI 14/6
ILNS  5/-'6BEC  7/6/6Q7GT  9/- 12AX7  9/-135L6GT 10/- D42 10/ ECC83 9/-,GZ32 12/6, PEN4ODD_ | UCLB2 13/6
INS  11/-6BJ6 8/.l687G_ 86 12BA6  9/-]35W4  8/6|D63 5/-1ECCB4 10/-.GZ34  14/- 25/-| UF4l 9/~
RS 8/6|6BR7  11/6.€SATGT 8/6-12BES  10/- 3523 10/6 D77 6/6/ECC85  9/6 H30 5;- PEN4S 19/6| UFB) 10/6
155 8/-|6BWS  8/6/65G7GT 7/6 12E1 _ 30/- 35Z4GT 8/- DAC32 11/-|ECCI! 6 H&3  12/6: PEN45  7/6] UFS  10/6
1T4 7-6BW7  9/-|6SH7 6/~ 12J5GT 4/6 35Z5GT 9/- DAF9l 8/~ ECFBO 12/6| HABC80 PLB2  9/6| UFBY  10/6
1Us 7/-|6BX5  8/665)7 8/- 12[7GT 10/6/4IMTL  8/- DAF96 10/-1ECF82 |1l6| 3/6| PL83  11/6] UL41  16/6
2A3 12/616C4 7/-16SK7GT 6/- 12K7GT 7/6 50C5 _12/6|DF33 11/ ECH35 9/6 HK9D  10/-| PM2B (12/6| UL46 15/
2A7  10/6|6C5 6/6 6SL7GT 8/~ I12KBGT  I50L6GT 9/6/DF9! 7/-|ECH42 10/-/HL23  10/6/ PMI2 ~ 4/-jULB4  11/8
2C26  4]-16C6 6/6|65N7GT 7/6 14-161BT  15/-IDF96  10/-[ECH8I 8- HL4l 12/6i PMI2M /6] Uy4l 8/6
7DI3C  7/6/6C8  12/616557 7/6 12Q7GT 7/6/6ISPT  15/- DH$3  8/6|ECLBO 10/- HL133DD_ | PYBO  9/-| UY8S 10/6
2X2 4/6'6C9  12/6 6U4GT i4j- 125A7 /6 72 4/6|DH75  7/6|ECLB2 13/6! 12:6| PY8I 9/-1 V1507 5/-
3A4 7)-16C10  12/6!eUsG  7/6,125C7  T1/8177 8;-|DH77 8/ EF36 6/-lHVR2  20/-| PY82 9/-] VL5492A €3
3A5  12/6|6CHS  7/6{6U7 8/6,125G7  7/6173 8/6|DK32 15/-1EF37A  9/-[HVR2A 6 PY83 9/6| VMP4G 15/
387 8/6|6D6 616 6V6G  T/-125H7 5/6/80 9/- DK9I  8/6/EF39 4-'KL35  8/6! QP21 Tj-1 vPUTY 12/§
3D6 5/-|6E5 12/6/6V6GT  8{-'1257  8/-'93v 9/-DK92 12/6|EF40  I5-'KT2 5/- QP25 15/-| VP4(7) 15/
_ 3Q4 9/-16F| 15/-16X4 7/-125K7 /- 85A2  15/-|DK9%6  10/-1EF4l 9/6/KT33C 19/- Q5150/15 VvPI3C  7-
305GT 9/6|6F6G_ T;+|6XSGT 6/6 125Q7 8/615082 15/-|DL2  15/- EF42 12/6/KT44 7l- 6| vPal  7/6
354 8/-|6F6GT  8/-16Z4/84 12/6 12SR7  8/6/807 7/6/DL33  9/6 EFS)(A) 7/-1KT63  7/- QVO4/7 I5/- VR150/30
Iva 9/-16F8 12/6 625  12/6'12Y1  10/6,866A  13/6,DL92  8/- EFSO(Ey 5/- KTWs) 6/6| R12 12/ /-
5U4 8/66F12 9!-|6/30'.Z 12/6-14R7  10/6 956 3/-|DL94 9/ EF54 5/-lKTW62 8/-|SDS  12/7| VT41A  5i-
Tv4  12/6l6F13  13j-17A7 1261457 14/-11203 7/-'DL96  10/-(EF73  10;6/KTWe63 8/-| SPA(7) 15/-| VT50! 5/
5x4  10/-|6F16  9/6!7B7 9/- 19AQ5 11/-/4033L 12/6|DLSI3 10/6|EFB)  8/6|KTZ4l  Cl-1 SP4 36l wrs 76
5YIG B/~ 6F17  12i6/7C5 8- 1911 10/~ 5763  12/6/DM7)  B!6 EF8S 7/6,KTZ63 10/6 SP42  12/6] X6t 12/6
SY3GY 8/6|6F32  10/6,7CS 8/-'2001  16/-17193 5/.|EAS)  2/- EF8¢  14/6/L63 &/ SP6! 3/6| X65  12/6
5Y4 10/-|6F33 7:8,7H7 8/-120L1 |3/s}747s 7/6|[EA76 96 EF9  10/-\LNI52 10/-| TP22  15/-| X66  12/8
573 12/6|6G5 6/6:7Q7 9/- 25L6GT 10/-'9002 5,6/ EABCBD 8- EF9I /-1 MH4 7/-| Ul6 12/-] X79 12/
574G 10/6|6H6GTIG_ |77 96 25Y5  10/6,9003 5/6|EACS!  7/6]EF92 6/6,MHL4  7/6; U22 8/-| XD(1.5) 6/6
6AB 10/- 3/=17V7 86 25Y5G  9/619006 /- EAF42 10/6'EI32  5/6/MHLDs 12/6) U25  13/6] XFWI0 6/6
6AB7  8/-16H6M  3/6,7Y4 Bi- 254G 9/6/ AC6PEN 7/6|EB34  2/6lEL4l  11/-'ML4  §2/6| U3! 9/6| XFY12  6/6
6AB3  10/-|6)5G 5/-|8D2 3/6'25Z5  10/6 AC/HL/ 1EB41  8/6|ELL2 1/~ MLe 6/6| VSO 8/-| XH(!.5) 6/
6ACT  6/6,6/5GTG 5/6/8D3 9/- 25Z6G  9/6' DDD I5(- EBII 6/6|ELBI  15/- MU14 1o/, Y52 8/6! XSG(1.5)6/5
6AGS  4/6/6ISGTM 6/-19D2 4/- 2807 7i- AC/P4  B/-1EBC3I  T/6(ELBY  10/6: 4,0 19561 V76 8)-1 Y63 716
6AG7  12/6,66 5/6,10C! 15/~ 30 7/6' AP4 7/6 EBCAl 10/-|ELII 5107 8 u78 7-1z63  10/6
6A)8 8/ 617G 6/-[10FY  15/- 30Ct  12/6 ATP4  4/-|EBFE)  9/6IEM34 - /-1 U251 15/-1 Z66 20/
6AKS  5/-|67GT 106 10F9  11/6 30F5  12/6 AZ31 12/6 EBF8Y  9/6 EM8) 10/6' QA1 5/-1 U404 10/6 277 /-
€ALS  6/6.6K7G  5/- IOFI3 12/6,30FL1 12/6|B329  7/6'EC52  5/61EYSI 10C72 30/- UABCS0 Z719  12/6
eAM6  9-leK7GT 6/- 10LD3  8/6.30L1  12/6BL63  7/§ ECS54  &/-/(Small) 12/6 Pé! sl - 10/6) Z729 14/

TERMS OF BUSINESS :—CASH WITH ORDER OR
C.0.D. ONLY. ORDERS VALUE €3 OR MORE SENT
POST/PACKING FREE. ORDERS BELOW £3 PLEASE
ADD 6d. PER VALVE C.0.D. ORDERS :—MINIMUM
FEE, INCLUDING POST AND PACKING, 3/-. WE
ARE OPEN FOR PERSONAL SHOPPERS. MON.-

JECTS.

ON REQUEST.

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS' GUARANTEE.
GRADE GOODS ONLY, NO SECONDS OR RE-
GOODS ARE ONLY SOLD SUBJECT TO
OUR TERMS OF BUSINESS, OBTAINABLE FREE
CATALOGUE OF OVER

FIRST

1,000

FRI. 8.30-5.30. SATS. 8.30-1 p.m. DIFFERENT VALVES 3d.
" We specialise in VALVES—of every kind and description—serving the industry for years.
’ More than 2,000 different types in stock for IMMEDIATE DELIVERY—including hard-to-get
. and discontinued numbers. All valves exhaustively tested in our fully equipped laboratories,
and re-tested at time of despatch. FULL NINETY DAY GUARANTEE. All valves individually

boxed.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS
© 38 CHALCOT ROAD, LONDON, N.W.I

PRimrose 9090

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP. PLEASE.
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ﬁ WJ’ “ fidelity  TAPE RECORDER
€

IT HAS EVERYTHING—EXCEPT A HIGH PRICE

TESTED AND APPROVED AT THE TRUVOX LABORATORIES

FT INCORPORRATES : The NEW TRUVOX Mk. IV TAPE DECK
with the " fidelity "> MODEL HF/TR2 T'APE AMPLIFIER (both illuI;L:;‘g%ggho%‘
this page), and a Rola 10in. x 6in. P.M. SPEAKER.

PRICE . . . Includinz CRYS- ~ O S o o o o e e Y Py
TAL MIKFE and 1,200ft. reel of { @ BEFORE CHOOSING _ YOUR TAPE RECORDER YOU

FLASTIC TAPE, SHOULD HEAR THIS MODEL—TRULY * HI-Fi " RECORDINGS
ARE OBTAINADLE and it 1s comparabie to much higher
£49 . lo . 0- priced Record

OR_ £3 $
( RIV. COUNTER. A

5 CREDITSALE : Deposit £12/8/- and 9 m'thly payments of £4/10,8.
‘Plus £1/10/- carriage and insurence, of which HIRE PURCH ASE : Deposit, £9, . 3 - payments
I- i1 isrefunded on return of Packing case.) of £2/5 11. t £2415/- and 12 monthly LERAELS

e e e e e e e e e e e e e e e e et T e .

) ers.
Al ively s ALK, CAF
EXTRA WITH 9§ iternatively send S.A.E. jor ILLUSTRATED LEAFLET. z
e A A A A A A A A A A A A A i

- — 3¢ s K; T s e s —— e e s
ADVANCE Our ** Fldelity Junior” Tape Recorder will he he NEw TRUVOXM'('V TAPE DEcK
- avaijlable mid-January. It incorporates the 8\'::.0‘; E B ¥ DECKS A s
NEWS !! TRUVOX MK 1II Deck and the correctly N THE MARKGET, 5 ¥
44y matched HF'TRI.A Tape Amplifier. FRICE Flus 10-
39 ! lete with ACOS tal mik fary,  and
Etrr e ymplete w eyl mike 39 Gns, £27.6.0. [y o

— CREDIT FTEKMS : Deposit

T D £6/17 -and 3 menthly payments
The “fidelity’” TAPE AMPLIFIER i i
Mode! HF/TR2 WITH POW
SUPPLY UNIT »
£16.0.0. ' g :
::;:r?‘.Ea.nd ins. 'é' 25 Lt ==
8i-. ¥

1., TERMS:
Deposit £8ani3

WP VERMS: Deposit £13/13.-

and 12 monthly payments of

£1/5.4,

WE ALSO HAVE A FEW DECKS

WITH REV. COUNTERS. P1j0e £30/3 - z
send S.4.E. for details. -

A TAPE PRE-AMPLIFIER
ans ERASE UNIT

TERN'S MODED,
CTRY.—A com-
R pletely assembled

. Pre-amplifier with
cwn Power Supply. Can be supplied correctly matched for
use with Truvox or Coliaro Decks apg incorporates Record-

A~
Can  be suppiied
to correctly
eperate with
months of £1. Collaro aud Truvos
CREDIT TERMS b D eer |
Deposit &4 and 9

monthly paymen's of £1/0/4. \\'hgn ordering, please ndvise make

ol dees in vse, send ALK, for full details, tng Level Indicator and Monitoring tacilities. Please
. HO M “ON' RUCTORS r' send S.A E. withany e?’q}'{l’gr:‘ £l 10.0 (p]usdgi_ ce;m‘.
T\We ean supply a COMPI KIUT OF PARTS to builid (his TAPE i - * Y. _and ins.
IAMI'LIFIER for £12 (mus 5/- carr. and ins.), The Assembly Manual, SPECIAL PRICE REDUCTION WHEN PURCHASED WITH
Il'rncticﬂl Diagrams, ete,, are available for 2/6. I TAPE DECK.
’W MAKE SPECIAL PRICES TO PURCHASERS OF TAPE EQUIP-

E
MENT (i.e., buyers of Deck and Amplifier together, etc.. ete.). SLEND WE HAVE THE FULL RANGE OF DU LGI
YOUR ENQUIRY FO US . || L, and CREDIT SALTE TERMS AR
AVAILABLE,

CHASSIS IN STOCK
THE MODRL LY. is Hlus-
trated but all Chassis and
Tuners are similar—send
£.A.E. for leaflets. H.P. and
CREDIT SALE TERMS are
available. Send S.A.E. for
details.
RADIOGR AM CIIASSIS
These two Chassls are
really well designed anud
reproduce most excellent
quality on Loth Radio and
gram.
AMODEL .3, A3 Waveband AM/FM CHAssts  £20.17.0.
MODEL L4, A 4 Waveband AM/FM CHASS(S £24.6.6
MODEL M4'T. A 4 Waveband AM/FA = ="
TUNER with self-contained POWER sUPPLY £20. 17, 0.

RECORD PLAYERS THE YERY LATEI
at Greatly Reduced Prices e IDELS OFFERED
Send S.A.E. cor ILL-
USTRATED LEAFLET

) £8.7.6.
EMW 4-SPEED
MONARCH

MODERNIZE YOUR OLD RADIOGRAM

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

* A chassis for those who want
the highest quality.” © A o
valve line up employinz tha
latest MULLARD preferre,
type valves. @ Provides com-
plete Coverage of the V. H.F.
F.M. Transmissions plus the %
Short, Medium and Long Wava-
bands. ® Has Push-Pull Out-
put with Negative Feedback for 6 )
watts peak OQutput. ® Quick Action ** Pizno
Key'' Selectors and separale Bass and Trebls  pu
Controls. @ Has ' Magic Eye >’ Tuning Indica- X ( AS
® Dimensions 13in. x 9jin. x 8in. high. Dial size 11:in. x 5lin. (plus
MS

tor.
PRICE B

£29 J 8 * Ve Credit £7.7.0 and 9 monthly payments of £2,14.0. 3.8,
{Pius 6/- carr. & ins.) H.P. £14.14.0 and 12 monthly payments of £1.7.3.

o © AUMIXER' Auto-
SEND S.A.E. FOR ILLUSTRATED LEAFLET. e s

with High Fide-
ity Crystal

STERN'S “F.M.” TUNING UNIT Ao head: " OVe!

A 5-valve Tuner incorporatine the latest © Incorperates the Manug) Contol
Mullard Permeability Tuning Heart Losition.
and a " M\agiri‘Eye =5 '{‘)unmfz Indicator.
PRICE ASSEY
READY FOR % i £|4' lo'o'
(Plus 7/6 carriage and insurance.)
TERMS : (a) Hire Purchase : Deposit
£7.5.0 and 3 monthly payments of 18/4,
(b) Credit : Deposit £3.12.6 and 9 monthly !
payments of £1.6.7.

HOME CONSTRUCTORS-—~You can build this unit for £|0 0 0
Full Assembly Instructions are available for 1/6. Ol

STERN RADIO

LIMITED

www.americanradiohistorv.com
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COMPLETE KITS of PART

STERN'3
UNIT
) gnedd

Lie-
u for
i with
the MUS-
1,ARD 5-
10 Main
Amplifier X h
Jdeally suited for simple domes insta’-
Jation as an alternative to the maote elabot -
ate Pre-amplifier t(shown and described
opposite). fone Control fucilities ave’
realiv Jlent and in conjunction with

10

-ery high quality. Perfectly sujtable for
u~¢ with all the popular Record Player-
(B.8. .. Callaro, Garrard) and the nodern
radio Tuner Units. Front Panel contains 1,
(a) Coloured Indicator, () Separate BASS !
and TREBLE CONTROLS, (¢) 3 position
Selector Switch, (d) Volume contrel. Tapnts
on back for Radio and Gram. aud Gram
equalising is incorporated. .
ULL DATA is contajned in the 5 1 MATN
AMILIFIER MANUAL at 16.

' i 4
*'Main Amplifier reproduction i<
i
t

—

PRACTICAL WIRELESS

AMPLIFIER -

Prohably
the most popular
and successful Amplifier vet designed and

Luinly needs no recomniendation from

m it complete to MULLARDS
“pee Hicution including the latest ULTRA
JINEAR OUTPUT_ TRANSFORMER and
the recommended Mullard Valve line-up,
PRICE OF COMPLETE
PARTS (Plus &'- carr.
(:\1‘ :\l‘r[crl"nuti\'ely‘ 0 o
ARSEMEBLED and TESTED for
(Pius b - carr, &1ins £11'1o-o

BRITAIN'S FINEST “ Hi-Fi”
AMPLIFIER

THE GENUINE WILLIAMSON
———

STILLSETS THE STANDARD FOR ALL

s.)
e  ASSEMBLY MANUAL containing
I'CEI SPLCIRICATION is available for 178,
We also offer the '5-107 incorporating
the latest PARTRIDGE ULTRA LINEAR
OUTPUl TRANSFORMER for £1 6 o

Prices
<0 'The
and the REM
3 COMPLE
e U Fidelit
IRNATIV
Tlorvys—

are subject to £1.8.0.
3 KIT of I’

TKIT of PA
* PRE-AMPLIF
.Y WE WILL

VT SALE TERMS, £3.10.0 Depos
M, {.‘7 Deposit and 9 monthly Da

01

SALL TER)
£9.9.0 _Deposit
WHEN ORDERING PLE

15.0

Alany versions of the Willtamson have boen
oifered to the public at varjous low prices,
but the * only Williamson ' is the Anpli-
fler built to the designer’s specification
and employing only the very high geade
Components, ie., PARTRIDGE TRANS-
I'ORMERS, CHOKES. etc., that he specifies,
it is only in doing this that the excep-
tionally high standard that has made Ligs
Amplifier so famous, particularly
America, Is obtained . . . WE HAVE DOXN
THIS and we Offer these KU'l's O
I'ARTS inciuding Partridge and cther high
grade Components as follows @

(a) To build the MAIN AMPLIFIER ONT.Y

(Mustrated above), £1 4.1 0.0

N 1&1}& ythe(TWIﬂI:‘X POWER SUPPLY
NIT LY insufficient

space to illustrate thisy £13.10.0
(¢ COMPLETE KIT to

build both above, £27-o-0
We will also supply both COMPI TEAN
ASSEMBLED and will?_e pleased quote,
Credit and H.P. Terms are available “The
complete SPECIFICATION and genelal
ASSEMBLY INSTRUCTIONS arc available

{or 3 8.
Our  * fidelity " PREAMDLIFIER ifus-
trated and described above tor altertia-

tively the R.C.A. Pre-amptifier at £16,
i=recommended foruse with the Williamsorn.

A 7 (TC AR
CALLERS ONLY

we have in stock various designs for 0
HOME CONSTRUCTORS includins AL
Tuners, A.M,/F.M. Tuners. Midgct Bai-
tery Pourtable, Mains Uniis, efc., elr. ¢

THE MULLARD ¢ 3-3” QUALITY
F AMPLIFIER

s st 0 ]

R 3™
S LN

o

5

v B RS B e
vl et

A sminll
TIGIT

compact
QUALITY

Amplifier capable ot
REPRODUCTION on

Torth RADIO and GRAM.
ol

| i FOR COMPLETE KIT OF
Al b £6-19.6 (plus 6/6 carr, & ins.)
Alternatively supplied ASSEMBLED
pnd  RBEADY  FOR USE

(plus 84 carr. & Ins.).

The Complete  SPECIFICATION
ASSEMBLY DIAGRAMS are
for 1.8,

Developrd from the very popular 3 valve
% watr Amplitier designed in the
MULI.ARD LABORATORIES. We strictly
adhere to the specification list ; in addi-
tinn we have added switched equalising
for 1.1, and 75 Records and a position for
Radic Inputs, plus additional power to
jecd a Radio Tuning Unit.  Extremel
simple to assemble and ideally suitable

and
available

RD 5-10 and the * Fidelity
£4.15.0° Deposit an
and 12 monthly pa

A GT INCLIUDE 7/6 to cover cost of Carriage and Insurance.

e S S — L —
SPECIAL CASH ONLY OFFER !!
This = o

(Dept. P.W.)

109 & 115 FLEET ST,
LONDON, E.C4.

Telephone: FLEet 58123 4.

10 i orporate with an F.M. Tuner or
Rewora Player in u small Installation.
WE ALS0 SUPPLY SEPARATELY—

(ay The 2-Stuge (plus Rectifier)
AMPLIFTER £4.2.5
(1 The PORTABLE

CASE . £3.17.8
[SOX: 1] KT 16'9

§ L. 0
Carriage and insurance, 4/- extra.
We alsy have a smallor PORTABLE CASE
tdeal for Record Players. PRICE ONLY
£3.8.0 (Olus G- carr. & ins.),

www americanradiohistorv com
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S for the “ Hi-Fi”’ ENTHUSIAST

REMOTE OONTROL; The MULLARD “5-10” MAIN

STERN’S « fidelity ” PRE-AMPLI-
FIER TONE CONTROL UNIT

“A design tor the Music Lover"

This unit can be used with any Main Amptr-
fler. Briefly it has inputs for all types of
MICROPHONES, HIGH and LOW GAIN

PICK-UPS and a RADIO TUNING UNIT. It

incorporates (1) GRAM EQUALISING
CONTROL. (b) STEEPCUT FILTER.
(¢)  Continuously variable BASS and

TREBLE CONTROLS, a variable OUTPUT
CONTROL which enables its use with an¥
type of Amplifier, and Jack Sockets on
Tront Panel for TAPE RECORD and TADE
PLAYBACK.

Used with the ““5-13"" the reproduction is
comparable Lo Lhat normally associated only
with the very expensive commercially made
High Fidelity Amplifiers. PRICE £6 6 o
OF COMPLETE KIT OF PARTS o\O
WE ALSO OFFER IT ASSEMBLED READY
FOR USE, £8 (plus 5/- carz. & ins.),

The ASSEMBLY MANUAL contains full
specification and is available for 1/8.

SPECIAL PRICE REDUCTIONS ... WE OFFER YOU...

extra if PARTRIDGE TRANSFORMER is preferred.
TS to build both the MULLARD 5-10

T for.

S to build both the MY
1R TONE CONTROL L
sSUPrPLY
The MULLARD 5-10 and the REMOTE

£11.11.0
£15.15.0

LY TESTED,

4.0.0

D 5-10
I'f for

ASSEMBLED and ¥

CONTROL UNIT for...

and 9 manthly prymcnts of £1.5.8. H.P

£18.18.0

v pavaients of £1.14.7.  1L#,
nents of 17.6.

STERN'S “ HIGH QUALITY”
8-10 WATT
AMPLIFIER

Has power
supplv for
Radio
Tuniny
Unit

PRICT
OF COMPLET
KIT OF PARTS (Pius 5~

Aibrin 15 AsgEMBLED £7.10.0
SUPPLIE SSEN D)

and READY FOR USE £9.10.0
Proved one of the mast ropular models
vet offered to the HOME CONSTRUCTOR.
Provides excellent reproduction up, to 8
watts, employing 6V6's in push-pull, incor-
porating negative feedback. Provides for
use of both 3 and 15 ohm speakers,

attractive
AMPLL-
IR CASLE together
with a good gquahty
GIRAM  AMPLIFIER
and a matched
641 P,

2 1. o 1ML
SPEAKER, ALL

very

OR 8
ONLY otrg
(plus 7,6 carr, 5
& ins). ¥
The Amplifier con-
st of a 2 Stage
desien incorporating the modern B.V.A.
valves types BCC83, EL81plus BZ80 Rectifier
and has separatc BASS and TREBLE CON.
TROT.S. The Portable Case will also acconi-
modate almost any make of Autochanzer,
and is attractively finished in Maroon and
(rey coulour Rexine.
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TRANSMITTER/RECEIVER T
AN/APN.I 2
T

Frequency Approx S s

400-470 Mc/s.

TRANSMITTER.

Containing two 955
[ (VT121) Acorn valves

and Moving Coil

Transducer

RECEIVER. Con-

taining two 9304 Acorn
valves,

A.F. AMPLIFIER. Containing two 125H7 and one 125§7 valves,
The above chassis are housed in a Black crackle case which
contains three Relays Resistors, Potentiometers, and the
following valves : 3-12SH7’s, 1-125)7, |-VR150/30, and 2-12H6's
making a total of 14 valves in all. Brarid New, Priced, 30 -,
plus 7/6 carriage.

No. 19 SET TRANSMITTER/RECEIVER

Frequency coverage 2-8 Mc/s for R/T.MCW. C.W. Superhet
Receiver 465 kc/s. .LF. B.FO., etc. Receiver line up :~—6K7 R.F.,
6K8 Mixer, 2-6K7 I.F.'s, 6B8 Det. Transmitter line up :—6K8
Mixer, VFO EFS0 buffer, EB.34 ADC, 870 P/A. This unit in-
corporates a TX/RX 229 to 241 Mc/s with a local range of one
mile. Valve line up :—CV.6, 2-6K7’s and 6Vé. Also intercom.
set two valve AF amplifier 6K7 and 6Vé,

As New condition and of American manufacture. Fully Valved,
£€3/5/-, plus 10/- packing and carriage.

38 SET TRANSMITTER/RECEIVER

7.4 t0 9 Mc/s. This Walkie Talkie is offered complete with
throat microphone, headphones and collapsible aerial. Fully
valved with 4 VP23 and | ATP4. including leads and canvas
carrying bag. Brand New 65/-, plus 5/- p. & p.

PROOPS Bros: Ltd.

SEE THESE FINE BARGAINS AT

Dept. P, 52 Tottenham Court Road, London, W.I. LANgham O141-
Hours 9-6 p.m.

The Walk-atound Shop

RECEIVER UNIT Ex 1143A

1072 Mc/s I.F.s.  Frequency [00-120 Mc/s, suitable for con-
version to 2 metres and Wrotham. Owing to a large purchase
we can offer these units fully valved, with circuit diagram, at 25/-
cach, plus 3/- post/packing. Valve line-up : (4) EFS0, (1) EL32,
(2) EF39, (1) EBC33, (i) EASQ,

Crystal Microphone Inserts. Suitable for connection directly
into pick-up sockets of Radio or Gramophone Amplifier. No
transformer required. Very sensitive. Guaranteed, 4/6 each,
post paid.

ANTENNA RELAY UNIT

U.5. manufacture, containing change-over relay, 2lin. panel
mounting meser (measuring aerial current) wizch separate
thermo-couple, vacuum condenser 50 pF. 7.5 K.V. Meter move-
ment 2mA basic contained in metal case 3} x 4} x 3lin. with

ceramic stand off terminzls.  12/6 post paid.

SIGNAL GENERATOR AND WAVEMETER

Type W.1649. Frequency of signal generator ; 140 to 240 Mc/s.
Accuracy+0.5 Mc/s. frequency of Heterodyne Wavemeter -
155 to 255 Mc/s. Accuracy .02 Mc/s. Containing VRI35
and 4-VR9I. 5 meg. crystal. Retractable aerial. Power require-
ments : 6.3 volts and 120 volts. Unit housed in copper lined
wooden case. Size : I154in. x |3in. x 144in. In good condition.
£2.10,0, plus 10/~ packing and carriage.

ELECTRIC TIME SWITCHES

Beautifully made clockwork mechanism automatically wound
by & volt Solenoid. The time switch can be set for any period
between 30 minutes and 44 days. This robust unit is housed in
strong Bakelire case 4in, in diameter. Price 12/6 post paid.

Thursdey 1o | p.m. Open all day Saturday.

data for

IV DIEPHILES ©

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.

9{% Audiophile — Enthusiast for 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 coniains
designs and full constructional details of
the new Mullard EL 34 High Quality 20
Watt Amplifier, a Mullard Band I1 F.M.
Tuner, pre-amplifiers for the Mullard
EL34 Amplifier and for the popular
Mullard 5 Valve 10 Watt Amplifier,
together with other useful technical
information.

Mullard

WORLD SERIES
"AUDIO VALVES

a—)
Muliard Ltd., Publicity Division,

Muilard House, Torrington Piace,
Lendon, W.C.1.

Audiophiles all over the world are
demanding Mullard audio valves
for their high quality sound equip-
ment. And who can blame them

COUPON
To Mullard Ltd., Publicity Division
Please send me, free of charge, leaflets on the
Mullard World Series of Audio Valves, and
detasls of-**High Quality Sound Reproduc-
rion”.

NAME ...

MVM 349
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HOME RADIO OF MITCHAM

187 LONDON ROAD, MITCHAM, SURREY.

Exciting Gift for Any Boy or Girl

e

R.E.P. | valve ali-dry battery set, gives
excellent results.  Complete kit of
parts, including valve, only 33/6. Com-
bined H.T. and L.T. battery, 8/3. Head- |
phones, 14/~. Full constructional details

A new JASON

| AM/FM Tuner  chassis

The ‘' Universal ~ chassis comprises pairs
of dritled aluminium channel sections which
! enable the user to construct a large variety

, GREAT NEWS FOR ALL CONSTRUGTORS

of chassis, vision strips, screened buxes,
ecc. Send S.ALE. for descriptive leaflet
giving sizes, prices and full details.

DO NOT MISS THIS !

F.M. TUNER—THE MERCURY

F.M. at its simplest and
best. The programme you
want at the turn of a
switch. Automatic
frequency control
pravents drifting and the
Foster-Seeley  discrimi-
nator gives top quality.
Enjoy crystal clear Hi-Fi
reception atall times. Full
data and price list 2/-
All parts available separ-
ately. Complete kit

v £10-0-0.

DULCI MODEL H4T

MIT 3282

and price list, price 9d.

Loudspeakers for Transistor Sets

Now in stock, the new WB Stentorian
mini-speakers. Ideal for personal sets.

S.175. Diameter |3in.,, depth lin,
3 ohms, 26/9.
S.2X3. Elliptical 23in. x Ifin. Depth

|%in., 3 ohms, 32/-.
Full range of REPANCO transistor com-
ponents in stock, also kits for THREE

with own power supply.
Designed for  highest
guality reproduction.
Built to highest tech-
nical standards. Full
Specification on request.
PRICE £20-17-0. We alsa
carry the other DULCI
tuner, receiver and am-
the
ARMSTRONG PB409 and

DEE and TRANSEVEN. detailsonrequest.
W.B. STENTORIAN HFI0I2
] The most popular Hi-Fi
speaker on the market
to-day.  Top quality
at realistic cost. 10 in.
diecast unit with 12,000
gauss magnet. Response
‘30 to 14,000 cps. |0
‘watts handling.  Uni-
It versal speech coil fer
B4l 3, 7 and |15 ohms.

."',

ost
We also carry a comprehensive range of WHARFE-
DALE and GOODMANS Hi-Fi speakers and tweeters,
and cross-overs. Thz amazing LORENZ LPHé65
tweeter brings life and realism to your repro-
duction. Only 39/6 with instructions. Easily con-
nacted to your existing speaker through 2 mfd.
condenser, 3/-.

THIS MONTH'S BARGAINS
New ELAC miniature output transformers for mains
pentode, 4/-, plus 9d. post.
Single screened microphone cable.
covered, 6d. yard, plus 1/- post.
S.130P voltage stabilizers. New ‘in boxes, 3/~ each,
plus 9d. post.
New Franklin multiratio output
individually boxed, 5/-, plus 1/- post.
7 in. x 4 in. elliptical speakers, 3 ohms ELAC, 15/-,
plus 2/- post.
1,200 ft. P.V.C. recording tape.
20/-, plus 1/4 post.

Black P.V.C.

transformers,

New and boxed.

‘ lifier chassis and

AFI105. Call for demonstration. %

PRICE £4-19-9 (Plus 2/- |

THE HIWAYMAN ALL-DRY PORTABLE
____-—-""““-,I A well-tried portable,

using  high  cfficiency
ferrite rod aerial, 2
waveband. 4 valves.

Build it during the dark
cvenings ready for the
spring. Full con-
structional data and price
list 1/6. Total building
cost £7-10-0.

RIAN CABINETS

A full range of beautifully-
finished cabinets for hous-
ing record players, tuners,
and amplifiers. PRICES
FROM 12 gns. Bass reflex
and corner speaker
cabinets from 9 gns. Send
3d. stamp for illustrated
leaftet, including the new
** Prelude '" contemporary
models.  These cabinets |
are packed flat in cartons
and can be quickly and
easily assembled using only
Despatch by return to anywhere

W.B. STENTO

a screwdriver.
in U.K., carriage charge 5-.

We are stockists for :

EDDYSTONE receivers and components, PANDA
transmitters, inciuding the CUB and EXPLORER.
Also the PANDA G4ZU MINIBEAM.
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R.S.C. ‘BATTER‘Y"CHARGING EQUIPMENT

Ali for A.C. Mains 200250 v., 50 c’cs‘
Guaranteed 12 months.

SMBLF . -
MBLE BATTERY CHARGER KITS AL Assembled 6 v.
""" Consisting of Mains Trans-| HLB
former. F.W. Bridge, Metal g v or 12 v. or 12 v. 4 amps.
Rectifier. well ventilated steel 2 amps. .
g/g| case. Fuse3, Fuse - holders. Fitted Ammeter Flt??d Ammeter and
o, Grommets, panels and circuit. ang ge lector variable charge rate
< Bnd output Teads | Carr. 219 extra. ‘nrl)ug mrLG v ot selector. Als% selec-
J e 1 for 6 v. or
SELENIL 6v.or12v. 1 amp. -22.91 v cuvied tor plug fo
AV, BRIDGE 6 v. 2 amps. ... % ,g IL"‘;;&“ oAz g\'}e 12 v. charging. Lou-
F12v. la, 411 8 v. or 12 v. 2 amps. - 3L 6 hammer  hlue. vred steel case with
112v. 2a, 8 mn G v.or12v. 4 amps. . 539 | Ready for use. ?qugd blue hammer
-, 9 oW TR 70 . With mains inish. -
:I }3: 2: i:g Ipes o "-","";“ CHARGER KIT 554 cutput Fused and 75/
s o 40 mA. 3/9]Consisting  of F.W. Bridge|leads. © Double ready {or use with
§12v. 64 199 350 fomA. 59| Recuifer, 612 v. 8 a. Maing' bused..- e Gl
612v. 10a. 253} 250v. 80 mA, 7g| Trans., 0:9-15v.6a, output and Only 47/9 leads. Carr. 39.
612 v. 15 a. 35,9 | 250 v. 250 mA. 11 §{ Ammeter, 49/9. Post 3/-. 1 Carr. 39,
R.S.C. MAINS TRANSFORMERS FULLY EX-GOV'E, snm(nm\(. CHOKEN
T e ((-l ARANTE ) J mA. 29 H 200 ohms ... o 139
Prim- | < 230 mA. 5 H 50 ohms

Interivaved and Impregnated,
aries 200-230-250 v. 50 ¢ <. Screcned.
TOP SHROU l)l“l) Dl((ll’ IIII(()L(:II
250-0-260 v. 3

350-0- 3;Ov 100 mA,
0-4-5v. .
3:)0-0-‘15')\’ laOmA 6.3v.48.5v.34.
FULLY SHROUDED VPRIGHT
250-0-250 v. 60 mA, 6,3 v. 2a,5v. 2 8,
Mldget t\pe?‘-S 3in.
250-0- J100mA,6.3v.4a, 5
2::0—0.50\1 100 mA, 6.3 v. Dﬂ,5
for R1355 conversion .
300-0-300 . 10I mA,
350-0-3

for Mullard 510 Amplxﬁel
350-0-350 v. 150 mA, 6.3 v. 4 &, 5

115003;0 \'3150 mA, 6.3 v. 2

2a,5v. ¢

42507425 . 20’JmA 6.5'v. 4a, C.
63v.4a .5v.3a. Suimble
\Mlliamsnn Amphﬂel. et 49/9

FILAMENT 1K ANSFORM S

All with 200-230 v. 50 ¢/s. primaries 6.3 v.

15a,59: 6.3v.2a. 7 0-46.3v.2a,7/9

12v.1a, 711:63v 11;63v.6a,

178:12v.3a, or2tv. 1.53a, 17.6.

JUNCTION FR ANSISTONRS. Red Spot
Audio Typ» only 7/6 each. R.F. Tvpe 17/8.
VoI UV CONTROLS with long (in.
diam.’ srindle alt values less switch,
29 : with 8.P. switch, 3'9; with D.P
w’ltch 4'8.

ILT. #LIMINATOR AND FRICKLE
CHARGER KIT. Input 200-250 v. A.C.
Output 120 v. 40 mA. Fully smoothed and
rectifted supply,to chaige 2v. accumulator.
Prica with louvred metal case and eircuit,
29 8. or ready for vse, 8,9 extra.

ELIMINATOR TR \\\l ORM
Primaries 200-250 v. 50 ¢

120 v, 40 mA, 5—05v la. .. 159
“Ov 15mA 4-04v, 500 mA. 9'9

TRANSFORY “l RS

CHA All(xl
All with 200 230.250 v. 30 ¢ s DPrimaries :
0-9-15 v. 1! a. 11/9: 09~15 Fa 3 a, 16'9:

0-3-5-9-17 v. 3 2, 17/8: 0-0-15 v.
0-9-15 v. § a, 23,9,

;\l()ﬂ IHING CHOK

5a,199;

A, 100 H 200 ohms
80 mA, 10 H 350 chms ...
60 mA, 10 H 400 chms ...

OUTPUT TRANSFORME

Midget Battery Pentode 66 1 for
54, etc..

Small Pentode, 50000 to3q ..

Small Pentode /8, 0000 to 30

Standard Pentode 50000 to 39

Standard Pentode, 7:8,0000 to3 .

10.000 © to 30

Pxigh -Pull 10-12 watts 6V6 t6 30 or

Push-Pull 10 12 watts to match 6V6
t03-5-80r 150 . @
Push-Pull ELai to3or'ise
Push-Pull 15-18 watts, 616, KTGS ...
Push-Pull 20 watts, sectionaliy
_ wound 6L6, KT66, etc.. to 3 or 150 479

150 mA. 10 H 100 chms
150 mA, 6-10 H 150 ohms Trap.
120 mA. 12 H 100 ohms ...

O mA, 5 H 100 ohms
80 maA, 10 ohm:

OOTH '
ih mfd. 5.000 v. Cans.
500 v. Bakelite Tubhula

THE SKYFOUR? T.R.F. RECEIVER.
A design of a 3-valve Long and Medium
wave 230-250 v. A.C. Mains rcceiver with
selenium rectifier, It consists of a
variable Mu high-gain H.F. stage followed
by a low distortion anode Dend detector.
Power pentode outeut Is ured. Valve
line-up being 6K7. SP61. 6V6G. Selectivity
and quality are well up to standard,
and simplicity of constr ucnkm is a special
feature. Point-to-point w e diagrams,
instructions and garts l.sz 1 @. This re-
ceiver can be built for & maximum of
£4'19/¢, including attractive Brown
or Cream BakKellte or Walnut venected
wood cabinet 12 x 6} x 5iin.

DOUBLE WOUND STEP
UP/STEP DOWN TR: ANSFORMERS,
10-0-100-200-220-240 v. to 5-0-75-115-135 v,
or REVERSE. 80-100 watts, Only 11/9.
plus 2/9 post. 10-0-100-200-220-240 v. to
9-0-110-122-136-148 v. or REVERSE.
watts, 35/9, plus 7/6 carr. Both 50

EX-GOVT,

\l.-\l‘\s TRA\SI‘OR'\IFI(\
Manu[a(,t,uxers sun\lu% Primaries 200-250

v. 50 co’s. 0 mA, 6.3 v. 2.5 a.
Drop Lhrough t.vpe‘ 11’9 375-0-375 v. 150
. v, C.T. 6.3 v. 1 a, TFully

shrouded 22/9 Postage 29 oneither type.

SPECIAL OFFERS : Electrolyties,
32-32-32 mfd. 250 v. Dubilier small
c('an 2/9 ea. 150 mfd. 450 v.. 3 9. Small
§ mfd. 2-gang, 4’9 ea. Westing-
house Rectifiers 250 v. 250 mA. 4/0
CO-AXIAL CABLE, 75 ohm. lin.
8d. yd. Twin-Screened Feeder 1la.yd

RS.C. BATTERY TO MAlNS CONVERSION UNITS
o
%

Type BMI. An all- dry
battery tllmmatm
Size Y x 4} x 2in.
approx. Completely
replaces hottcries sup-
plving 1.4 v. and 990 v.
where A.C. mains 200~
259 v. 59 ¢ 8 is avail-
ablé. Suitahle for alt,
batteey portable
receners  requlving
1.4 v, and 90 v. This
inciudes luatest low
consumption types,
Co'np[(’tﬂ kit with diagrams,

ready to use, 46,9,

39/9.

or,

MI'\I\’I[ RE \Il)l()ll\ 2128 v, DC or
A.C. Hoover Ltd.. Canada. Slze
only ’1 \ liin. Sgindle Yiin. long, lin.
diam. Brand New. § 9

HEADPHONE and new. Low re-
sistance, "’9 pr. Hl"h Re».)stance 15'S pr.
3 P SPEECIE AM.

RS, “For norinal 200-250 v. A.C.
Complete with hand ‘'mike’ with
Ready
Only 9

mains.

good length of lead and all valves,
1(‘01‘ use, in wood transit cases.

iis., cAarr. 15'-.

0Y RE-ENTRANT 8 AT
SPEAKERS, For use with abo\e 2,'6ea

Type BM2. Size 8 x 51 x
2%in. %unpm« 120 'v.
90 v. and 60 v.. 40 mA.

and 2 v. 04atxl«zmp
fully smuothed. There-
ro-

completely
placing  both

hatferies  and
acceumalators,
connected to
. mains supplv
200-230 v, 50 C 8,
SUIT -\l!l E FOR \ | B
BATTERY RECE
VERS normally using 2 v. accumulator,

Complete kit of parts with diagrams and
instructions, 48/8, or ready for use, 59.6,

by

EX1TENSION
SPEAKERS
Ready for use in §
walnut veneecred
cabinet.
8in. 2-3 ohms, 35/9.
\/elylimibednumbm

TEX-GOVT. METAL BLOCK (FPAPER)

CONDENSERS.

4-mid. 1000 v.. 4,9;

4 mfd. 350 v_, 249'_

8 mid. 500 v.. 10 mfd. 500 v., 3/9:

EX-GOVT. MAINS TRANSFOKM}I
Primary 0-110-120-200-210-220-230-240-250 v.
St)cp Secs. 275-0-275 v, 100 mA. 6.3 v.,
7a, 5v.3a, Govt. rating, 18 3. Follomng
with 230 -250 v. DPrimarles, 400-0-400
20mA,5v.3a,5v.2a, 199.230—0280\'
IOOmA 126 v. 1.53a,5 v. 2a, 11/9; 12.6 v.
3a,bv.3a, 9/9, Poetage 29%onany type.
EX-GOVT.CASES. Size 14-10.8%in. high.
Well ventilated, black crackle finished,
undrilled cover.

OR COVER COULD BE USED FUR
AMPLIFIER. Only §'8, plus 2 & postage.
Size B! x 13} x 6} ins. with undrilled

well ventilated cover, finished in stoved

Zrey enamel. Sul[able for charger or

instrument case, 7/9, rlus 2 9 post.

EX-GOVT. VALVES (NEW)

1T4 7/9,6V6G 79 EBO1 49
185 7/9 1 6X4 69 EF9l 89
384 8’9 |6X5GT 89 EF3% 49
5Y3G 89 (6l6G 119 EL32 39
5U4G  8/9 | 807 79 ELSL 59
574G 9/9 | 12A6 79 Kr4 g9
6KIG  5/9|15D2 4'9 EZ9 €9
6SJ7GT 6/8 | 3BZIGT 99 pygy 106
8SLGT  8/9 | MH4 49 Eywasw g9
6SNTGT 8/8, ECC ap .
ATS /9 ECC91 4/9 SP6l 29
3 EFg0 79 74 89

SCTROLYFICS (current production)
NOT EX-GOVT.

‘Tubuiar l‘l)m
8uF 450 v ,
8 mid. aOO v,
16uF 330 v.
18uF 450 v.
16k 500 v.

o

[

s

00 1 1 DO D D

Many othegs in stock.
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

Push-Pull Amplificr with
Tone Control. Pre-amp
slage High sensitivity, Mmeludes 5
vatves 807 outputs). Tiigh  Quality
secpionally wound outpul trausformer,
specially  designed for Ultra lLineal
uvperatinn, and rellable small ¢ondensers
of current. manufacture. INDIVIDUAI.
CONTROLS FOR BASS AND ‘TREBLK
= Lift " and ** Cut.”” Frequentcy r'esponse

3db.. 30-30,000 ¢ cs. Six negotive feed-
loops. Hum level 71 db. down.
ONLY 50 millivolts INPUT required
for PULL OUTPUT. Suitable for use
with all malkes and types of pick-up:
and practically all microphones. Coni-
parable with the very best designs.

Por RTANDARD or E]_] 5_“

LONG -

TS such STRING
AN, OUTIPUT SOCK
wich plug provides 300 v. 20 mA. and 6.3 v.
1.5a. Forsupply of a RADIO FEEDEIR

NIT. Size approx. 12-9-7in. For AC.
mains 20-230-230 v. K ¢! Ontputs ford
and 15 ohm speakers. Kit is complete to
laxl nnt, Chassis is fully punched. Full
inatructions and point-to-point wiring
dingrams supplied. Unapproachiahle value
at €7 15 - or faviory built 43 - cxtra.
Carriage 160 -
aired touvred metal o oved

1ligh-Fideliry
> Built-in '’

as

Gl

with 2

carrying handles can he supplied for
18'9. Additional tnput socket witlh asso-
ciate Vol. control so that two difterent
inputs such as Grani and - Mike ' or
Tape and Radio can he mixed. can be
provided for 13 - extra. Craranteed 12
months,

RRMS on assembled two input, eodel |
POSIT 25,6 and nine monthly pay-

3 23 4.

'y MICROPTHIONES
S in stock,  Keen cash
torms il supplied wit!

prices
amplifier.

COLLARO RC54 3-8 s AUTO-
CIEANGERYM  with udio  Pick-upn
Prand new.  For 110 v. 50 b.pos. h

mains. Price with 110 v. to 202250 v. Aute
Prans. only 7 Gas., Carr.56

COLILARO RC 457 4-SE » ALHO-
CILANG RS with high fidelivy Sudio
Pick-up.  Latest model.  Brand new.
Cartoned.  Fov 200-250 v. 50 ¢4 A.C.
nisins.  our price €819 8. Curr. it
Credit Terms.  Deposit 3 gos. and 6

monthly payments of 21 8.
ROJUNIOR 48

o ith sepurat

30 v, AL

D SINGILE
up, a- fitted

2-3 W\ GRRAM
or use with above orany

.~ A.C. mains. [F5]
Jontiel=: Vol and Tone with swity
Oniy 49 9.
ABINETS. Exception
appearance. Takes ahove
or 4 speed autn-chungel
or. 53'6. Curi. 46,
EDERUNIT. Derignioty
Radio Tuner Unir speclably
nse with any ot onr Aspli-
Deluyed A.V.C. emploved. Thee
h. $w. incorporates Gram position.
‘ols are Tuning, W.Ch. and Vol Oniv
230 v mA. HT. and L.T. of 6.4 .. L amp.
required from amplifier. Size o ynit ap-
prox. 8-g-T1n. high. Shaple allgniment pro-
Cedure, Pomt-to-point wiring diagrams,
instruclion and prired parts list. with
illustration, 2 8. Total building <
13 15 -. For descriptive leaflet send =5

RERERY
diin.
aranteed 12 months,

altractive
smplifier and 8

or single pl
tH
a

e fo

LIN .45 NIATURE 4 5 W, )
QUA Y A) IR, Suitahle for
use with Collaro, B.S.R. or any other
record-plaving unit, and most micrn-
vhones. Negative feed-back 12 dh.
Sepavate Bass and Treble Controis. Tov
A.C. maips input of 200-250 v. NS

Crutput tor 2 3 ohm speaker. Three nmunia-
ture Multard valves used. Size of unit
only 6-5-5¢in. high. Ouwtput for 2-3 ohm
speaker. Guaranteed for 12 months. only
£5 19 6. Send 5. A E. for illustrated leaflet,
Credit Terms. Deposit 22 §and s monthly
paymeats of
CAR DI
1610 Fi1l T
RA LINDAR A . For
230250 v. 50 ¢ 3. A.C. mains, Valve
1c-up ECCH3, ECCHL, ELSL. FLBd, E781
miniatute Mullard. The unit hias selt-con-
tuined Pre-anplifier Tone Control srages
and separate Bass and "Treble Controls,

-

nt - Mike ' and Gram input
provided. Sige is only a-7-6in.
at Matchings for 3 and 15 obm

Only 12 GNN,

sreakers,
a6 § plus 10 - cary, and ¥ monthiy dav-
ments of 26 9. sSend S.A 1o teatlet,

RADIO SUPPLY CO.

0r 1peposti

R.S.C. 4-5 WATT AS
HIGH-GAIN AMPLIFIER

A Dhighly-sen-

~itive 4-valve £
rulity  amp- ;
lifier for
the home,

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

A highly zensitive Pusb-Pull high output
unit with seif-contained Pre-amp. Tone
Control Stages.  Certtfied performance
tigures compare equally with most ex-
pensive amplifiers available. Hum level
70 du. downh. Krequency response — 3 db,
B0O-30,000 o A- specially designed
wtionally wound ultra linear output
transformer is used with 807 output
Al components are chosen for
reliahility #ix valves are used. EF86,
EF86, MCCHI. 807, 807. G4i3. Separate
Basr and Trehle Controls are provided.
Minimum input required for full output
is only 12 millivolts NY KIND

OF MHROPHONE PICK-UP
Is SUITABLE. The unit is designed f
CLUBS SCHOOLNS, THEATR
DANCE BRALLS or OUTDOOR FUNC-
TIONS, etv.  Tor use with Electronic
ONGAN, GUITAR, STRING BA
ete. Forstandard or long-playing reeo

OUTPUTSOCKET PROVIDESL.T.an

H.T, for a RADIO FEEDER UNIT.
An extra input with associated vol.
control is provided so that two separate
inputs such as Gram and * Mike ' can be
mixed. Amplitier operates on 200-250 v.
iy ¢ A.C. Mains and has outputs for

3 and ohm speakers, Complete kit of
parts with fully punched ONLY
chassis und point-to-polnt :
wiring diagrams and in- GNS
structions.  If  required ¢
cover as for AR can he

supplied for 189. 'he Carr. 10/-

amplifier can be supplied, factory built
with 12 months’ guarantee, for £12 19/8.
TERMNS @ POSIT 35 9 and 9 monthly
pavment= of 28.11.

small elub,
-.  only 50
mitlivolts
put s
quired for
futl oulput
<o thal it is
suitable  for
use with the tatesthi
heads, in additien te 3
pick-ups and proetically afl *
arate Bass and Treble Controls
vided, These give full long-piaying
]

re-

equ Aalion, Hum level i<
negligible ng 71 db, down. 15 dhb.
f negative fecdback is used, 10T, of
25 m\. of 8.3 v. 1.5 a.

al pply of n Radio
Fecder Unit, or Deck pri-ampli-
fier. For A.C. mains input of 200-230-
950 v. 50 ¢ ¢~, Output for 2-3 olins
speaker, ] 1

Chaussis i~ 1
i~ complete in ever

fully puneched ¢
with Blue kammer finist
to-point  wiring diagrams
<. Exeeptional

-
value  al
15 -, or assembled veady for

w Deposiy

exlira, plus 3'6 carr,
nis of 226

1 5 wmonthiy pay
embled unit.

¢, TAL ]ITI(;H

UALITY TA

K AMPLIE t. Foc Tape Decks
with High or Low Imne-
dance, Plavback and Bra-e

Ready for
Use, ONLY

such  as  Yane,
Aspden, Collare, ]] GNS.
1. ete ror A€

ell. ete.
230-250 v. S0 ¢ e Carr. 7 6.
itive compensuted identification tor
g eve! by Magic Eyve. Recovding
tacilities for 15, T¢ or $jin. per sec. Auto-
matic equalisation at the turn ot a knob,
Linear fregueney response of -3 di..
H0-11,000 « Negative feed-buck equal-
isation, Minimum microphony and huin.
High output wlth completely etfective
erasure and distortionless reproduction.
Sensitivity i= 15 millivolts so that any
kind of cervstal micraphone is sultabie.
Only 2 millivoits output required from
Recording head. Provision iz made fou
feeding a P.A. amplificy.
Illu~trated leaflet 6d. Sopccial price can
he guoted for Amplitier and a e K.
When ordering plea ¢ statye malke of
Deck to be d.
Terms: C.W.0. or
All yoods

Open 9 to 5.30;

Mains
5

€.0.D. XO C.0.D. under £L.
supplied svhject to

8ats, until 1 p.m. Catalora:

20 WATT RE-ENTRANTE
K ERS. 15 ohms or 600 ohms match-
For Outdoor work. Only 8 GNS.
All 2-3 ohms, suit-
LA45. Ab, or A7
7 X 4in.
Eliptical Elac.. 18 9. 6iin. Goodmans,
17'9. 8 in. Rola. 19.9. 10in. Goodmans,
27'9. 10 x 6in. Klliptical Goodmans, 27/9.
12in. Ple: 29 11. 10in. W.B. " Sten-
tortan "¢ 5ohms type HF1012 10 watts,
hi-tidelity tvpe. Recommended for use
with our A8 Amplifier. £4/10/9. 12in.
}g{l)vswy 3 ohms 1 watts. (12,000 lines),
9°6.

ing.
PM. SIPEAKERS.
able for use with LG3.
amplifiers, 5in. Goodmans, 17'9.

1Y DY AL CONCENTRIC 12in.
15 vhm 1GH FIDELLT PEAKER
with huilt-in tweeterconpletely separate
iptical speaker with choke, conden-
Net ete.), providing  extraordinarily
realistic 1eproduction when used with
aur A8 or simitar amplifier. Rated 10
wute, Price complete, only £5/17'8.
ME, SPEARERS 24 ohms, 8in. R.A.
Tield. 600 ohms 11 9.

R.S.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER
For 230-250 v. 50 ¢ ¢<.  Main~ input,
Appeal and Specification. with
exception of output wattage, as A5,
Complete wit with diagrams. £3°15 -,

Assembled 22 6 extra. Carr. 3.6.

g e = Ty

Py

] & -1 "

AM/FM  RADIOGRAM CHASSIS

HIGH QUALPLY 8-8 WATT PUSH-
Put ourTerT

Tlor 200-250 v. Mains, Long wave. Medium,

1.l and (nam. Complete with 8 B.V.AL

valves.  Guaranteed 12 months,  only

02 GNS,  Or Deposit #2112 - und &

maathly I]ﬂ_\'?l’l('l\t.\’lil £2 18 -

Tost 19 extra wndler £2: 29 extra upder £5.

terms and guarantee as defailed iu currept catsiolne.

64. Trade list 5d. $.AE. with all eoquiries

(LEEDS) LTD.

32, THE CALLS, LEEDS, 2
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‘We're always

‘ Whichever side
on the ball’

you look at’

Either side-—LP or standard—of an Acos 65 turnover cartridge is a strong side.

And the whole 65 Series makes strictly a first-division tecam. Type 65-1 plays
with finesse and style on hi-fi form right up to 12 ke/s (yet he is no weakling*).
Type 65-3 gives a powerful kick* (but a pretty performance, aé well). All have
x 500 styli in slip-in fittings, and they play in league with practically cvery well-known
make of gramophone. Forward fellows, these Acos 65.

* Outputs : Type 65-1,0.15 V; Type 65-3, 1.0 V, at 1 cm/sec velocity, 1,000 ¢/s

0@—@—% ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS §206 (London subscribers please dial WAy s206)

o] \
www americanradiohistorv com
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The Editor will be pleased to consider
articles of a practical nature.  Such
articles should be written an one side
of the paper only, and should contuin
the name and address of the sender.
Whilst the Editor does not hold himselt
responsible  for manuscripts, ecvery
effort will be made to return them il a
stamped and addressed envelope  is
enclosed. Al correspondence intended
for the Editor should be addressed :
The Editor PRACIICAL  WIRELFSS.
George Newnes, Lid., Tower House.
Southampton  Street, Strand, W.C.2.
Owlng ro the rapid progress in the
design_of" wireless apparatus and (o
our efforts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns s not the subject of
letters patent.

Copyright in all drawings, ploto-
graphs and  articles  published  in
PraCTiCAL WIRELESS s specifically
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the U.S.A. Reproductions or imitations
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forbidden. PRACTICAL  WIREL E8S
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25th YEAR
OF ISSUE

BY THE EDITOR

< \What Shall We Do With The BBC?”

HE Publicity Department of Transport House recently
issued a statement to the Press under the above heading,
which is presumably to be interpreted as ™ what we shall

do with the BBC ! Mr. Anthony Wedgwood Benn, M.P.
thinks that radio and television services should be run by four
public corporations, and if this new set-up is to succeed cvery
one of these four corporations must receive a share of the licence
fee. ]

He further suggests that these four public corporations should
be (1) the BBC, which will broadcast two basic national pro-
grammes in sound only, rather like the Home Service and the
Third Programme; plus all overseas broadcasting as at present.
(2) The " Independent Broadcasting Authority 7 (IBA), which
would také over the Light Programme as'a second competitive
national programme. It would also. be responsible for a
technical co-operation with the regions,” he says. (3) BBC
television would be hived off as the ™ British Television Corpora-
tion” (BTC). “This would broadcast.one or more national
programmes. . . :  (4) The existing Independent Television
Authority would be strengthened and given the right to produce
its own programmes. Mr. Benn further suggests that school
proadcasting ought certainly to be borne on the Ministry of
Education vote and that overseas broadcasting should be
paid for by the Foreign Office. Thus. we should have the BBC,
[TV, IBA. BTC. The BBC is certainly not short of critics and
one would have thought that it could have rectified those things in
need of improvement within its own organisation. without the
4id of members of parliament whose minds should be occupied
with more important subjects, and there are plenty of them!
The internecine conflict and sniping which would go on it four
bodies controlled broadcasting and television can easily be
imagined. One can, of course, see the political drift of Benn's
remarks. We think that sound and vision programmes should
be independent of any political influence whatsoever.  Only
chaos can follow if each party had its own ideas as to how these
services should be run. There would be no stability about the

programmes. for cach party would repeal its predecessor’'s
efforts.  Mr. Benn is one of those political schemer-dreamers

whose ideas are nearly always wide of the beam.

« PRACTICAL HOME MONEY MAKER
UR new companion monthly magazine, Practical Home
Money Maker, was an immediate success and a very large
print order for the first issuc was rapidly absorbed by the
public. It is evident from correspondence that a journal to
co-ordinate the spare-time activities of the nation and of the
industry which supports them was needed. The journal appeals
to women as well as to men, to young as well as to old. In
fuct, to all those who have time on their hands which they
wish to employ and enjoy profitably. It costs Is. 3d. every
month—F. J. C.
Our next issue. dated I“egruar}'. will be p'uhiished on January 7th.
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Broadcast Recciving Licences
HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end ol September,
1957, in respect of wireless receiv-
ing stations situated within the
various Postal Regions of England,

Wales, Scotlund and Northern
Ireland.  The numbers include
licences issued to blind persons
without payment.

Region Total
London Postal ... 1,129.016
Home Counties 1,142.275
Midland v 860,937
North Eastern ... 1,129,324
North Western .. 831,362
South Western .. il 716,729
Wales and Border Counties 452,965
Total England and Wales ... 6,262 608
Scotland . 816,714
Northern Ireland 189,934
Grand Total 7,269,256

B.I.C.C. Unit Radio Masts in
the Far North
THE Norwegianw  Télegraph
Service Radio Station at
Isfjord, on the coast of West

Spitzbergen, Svalbard, is the
most northerly  coast  service
station in the world. It is well

within the Arctic Circle. having
a latitude of 78° 3" 45” North.

Four B.I.C.C. unit radio
masts, cach 120{t. high, support
the station’s acrial. These

galvanised steel masts. designed
and supplied by British Insu-
Jated Callender’'s  Construction
Co. 1.td., and fabricated by their
associated company, Painter
Bros. Ltd., are of triangular
formation with tubular corner
members and welded rod brac-
ings. Built to an cxtremely
economical design, these masts
are much in demand wherever
inexpensive, light. transportable,
casily erccted acrial structures
are required. and are at present
in use in more than 25 different
countrics.

tdeal Home Exhibition
THE Daily Mail Ideal Home
Exhibition of 1958 will be

held at Olympia from March 4
to March 29.

The Exhibition was founded
in 1908, so next March is its
Golden Jubilce.

By "QUESTOR”

Radio Show, 1958
THE Radio Industry Council
announces that the 25th
National Radio and Television
Exhibition will be held at Earls
Court, London, from Wednesday,
August  27th, to  Saturday,
September 6th, with a pre-view
on Tuesday, August 26th.

New British Standard

A NEW standard on improved
testing techniques and a
re-grouping of “tvpes” are the
main features in this revision of
the standard for cbonite which
was first published 15 years ago.
B.S. 234 deals with cbonite in
the form of sheets, rods, tubes
and mouldings suitable for
clectrical  purposes  and  com-
posed substantially of good
quality  natural rubber and
sulplwr.  with

January, 1938

l([ihol088

compared with the same period
last ~ year. according to the
monthly retail survey published
recently by the British Radio
Equipment Manutacturers' Asso-
ciation.

Television receiver sales were
greater by 10 per cent., radio-
gram sales by 30 per cent. and
radio receiver sales by 22 per cent.

The sales of radiograms,
21,000, were 24 per cent. above
thosc . of both the previous
month and of September, 1956.
In the third quarter the sales
were 19 per cent. higher than
those in the third guarter of 1956.

For radio receivers, the sales
n September at 105,000 were
four per cent. below those of
August. but 22 per cent. above
those of September. 1956. In
the third quarter sales were 27
per cent above those in the same
quarter of 1956.

The Radio Trades Examina-

tion Bourd
“HE Radio Trades Examina-
tion  Board has been

or without the
addition R e
of suitable com- s
pounding
ingredients.
The more
significant
alterations  to
the 1942
edition are that
the cbonite is
now classified
in three tvpes,
groupecd
according t o
their chemical
loading.

TV and
Radio Sales

ETAIL o it

sales  of
radio receivers,
radiograms
and telcvision
receivers  a bl
showed sub-
stantial
increascs  dur-
ing the first
ninc months of
the year, as

www americanradiohistorv com
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granted a licence by the London
County Council for the opera-
tion of an Appointments Scrvice.

This service, which will be
free to employers and employecs,
will be limited to holders of the
Board's Radio or Television
Servicing Certificate.

Over 2,500 candidates have
now passed the Board's examina-
tions and employers in industry
and trade have shown interest
in wishing to interview these
candidates.

Further information regarding
the Appointments Service may
be obtained from: The Secrctary.
The Radio Trades Examination
Board. 9, Bedford Square.
London, W.C.1.

Less Electricity in the Air

CCORDING to a director of
the Magnetic Observatory
on Manhay, at the University of
Licge, in Belgium, the air one
meter above the ground has
been found to have a polential
of 15 volts. whereas in the past
it had a potential of 100 volis
relative to ground. This points
to an increase in ionization
which could lead to a new kind
of radio blackout. It could also
result in a reduction of the dis-
charges during a thundersiorm
and lightning terrors would tend
to disappear. There is somw
doubt as to whether this change
is natural or the result of the
injection of radioactive materiul
into the atmosphere.

£75,000 Export Order
’I‘HE Selectogram, which muade

its debut at the Radio
Show. is the new way of keep-
ing gramophone records.

{t enables one to find any one
of a hundred gramophone
records in seconds and- to keep
them all in good condition
permanently. An American buyer
passing through London on his
way back to the U.S.A. saw a
sample. and as a result placed
an order worth £75.000.

British Transmitters for
Khartoum
AN important order for high-
frequency  radio  telecom-
munications equipment 1o @
vidue of nearly £30.000 has been

awarded to Marconis by the
Sudan Posts and 1 elegraphs
Department for  the Khartoum

PRACTICAL WIRELESS

Communications Centre.  The
new installations. when  com-
pleted. will represent a major

step forward in the modcrnisa-
tion of Sudan’s communications
svstem. . providing  a  greatly
cypanded and extended service.

763

North Western Section: At the
Reynolds Hall. College of Tech-
nology. Sackville Strect, Man-
chester |, Thursday. December
12th, at 6.30 p.m. Process Heat-
ing--a paper by M.O'C Horgan,
O.B.E.T.D., M.Sc.

With the new
Maurconi trans-
mitters, dircct
communication
will  be possible
with the capital
citics of Europe

and many impor-
tant  centres in
Africa and Asia.
The order in-
cludes three 3MKW

H.F. Transmitters
Tvpe HS31 with
their associated

drive. keying and
monitoring  equip-

ments. and a
SORW lincar
amplifier.  Special

switch-gcar  will
permit the
amplifier  to  be
used with any of
the transmitters.
Siv receivers will
be  supplied. iwo
{or independent-
sideband opera-
tion. t w o for
single-sideband
operation and two
d o u ble-diversity
telegraph
receivers. one  of
which  will be
adanted for
frequency  shift
Diplex signals.

racdar scope,

B.LR.E. Mectings
“HE  following  institution
meetings  will take place
during December. 1957:--

London: At the London
School of Hygiene and Tropical
Medicine. Keppel Strect. Gower
Street. London. W.C.1.  Wed-
nesday. December 18th. at 6.30
p.m.  Recent Developments in
Clectronic  Instrument  Design—
a  paper by E. Garthwaite,
MBE. and AL G Wray, M.A
AMBritLR.E.

North Eastern Section: At the
institution of  Mining  and
Mechanical  Engineers.  Neville
t{all. Westgate Road. Newcastle-
upon-Tyne. Wednesday. Decem-
ber tith. at 6 p.m. Stereophonic
Sound and Tape Recorders—a
paper by D, H. McBean.

www.americanradiohistorv.com

warning and control system,

Here is the heart of the radar plane’s electronic

Sitting at a master

the Combat  Information  Officer

co-ordinates search work of his corps of radar
observers and directs the over-all operation.
his equipment and backed up by a well-schooled
crew of assistants he keeps track second by second
of unidentified or " eneny”
and directs the flow of reports on their maneuvres
10 defending  ships, planes and ground stations.

With

crafls’ novements

Toy Sputnik

A TOY Sputnik. or *“baby
moon.” has been made by

a Hungarian factory and will be

cn sale in time for Christmas,

BBC Scottish V.H.F. Station
THE BBC's new Very High
Frequency  sound  broad-
casting station which s shortly
to be opencd at Kirk o'Shotts
will radiate the Scottish Home
Serviee on 943 Mgys. the Light
Programme on 89.9 Mc/s. and
the Third Programme and -Net-
work Three on 92,1 Mcys, each
with an clfective radiated power
of 120 KW, 'The transmissions
will be horizontally polarised.
and therefore receiving acrials
must be fived horizontally.
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5 .
A SIMPLE THREE-
VALVE SE7 FOR
AC. MAINS
OPERATION ONLY .
By F. G. Rayer
RECEIVER of
the type
described here

has the great advan-
tage that no aligning

difficulties arise,
because  the  aerial
circuit is aperiodic. -

Only the oscillator .is tuned, the usual padder
being omitted so “that a coverage of about
1,965 to 650 kc/s is obtained with the .0005uF
variable condenser. This allows reception on a
continuously-tuned band of 150 to 185 kc/s, or
about 200 to 1.600 metres. so that no separate
long-wave band is required for the 1500 metre
Light Programme transmitter. Further to simplify
the circuit. a type of detector is employed which
will easily operate the loudspeaker direct, thereby
avoiding any separate A.F. stage, and associated
components and wiring. This arrangement gives
results approaching those obtained from a diode
detector followed by an A.F. output stage. but is
simpler. Further components are climinated by
the absence of A.V.C., and by using a common

PRACTICAL WIRELESS
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ner's 200-1600vm.

Lw{'

dropper for screen
and oscillator anode.

The circuit. shown in Fig.
1, is thus much less compli-
cated than that of the usual
superhet. It has a very
good degree of adjacent-
channel selectivity, inter-
ference of this nature which
is troublesome on T.R.F.
circuits being absent. The
25K potentiometer provides
volume c¢ontrol and onfofl’ switching. so that there
are only two controls in all. It is important to
note that the output valve bias resistor is much
higher in value than would be the case for normal
AF. amplification. If other output valves are
used. this must be remembered. The anode by-
pass condenser in this stage is also essential,
though its value is not critical.

grids

Oscillator Coil

A standard medium-wave oscillator coil* with
separate windings is satisfactory. or it may be
wound as shown in Fig. 2. A }in. dia. former,
with dust-iron core, is required, and both wind-
ings are in the same direction. and of 34 s.w.g.
D.S.C. wire. Each winding is in a compact pile,

; IFT ] i ‘a
H 1 i
s2il gis 1] :
1 [ N v
vz T Q! T: b
' " H 9
y it .
i H |
S 4
00 =
pF

Osc, S W, . S
Coit S G
¥ 7C.
4 AC,
Mszins
5 P
I Volume ] Heater,
25K Trans tier
—
o[uF D7 25 *002
I | o l
| ] ~ _'U - Chassis
7. Fig. |.—Tne gircuit of the receiver deseribed in this article.
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with about 4in. clear space between them.  An
adhesive such as Durofiv will hold the cnds
secure. The leads may be taken directly to the
various components in the receiver. or may be
soldered to thi tags usually provided on this type
of former. The larger winding should be so
situated that when the core is screwed right in
it is centrally placed in the winding. i the
winding is too far from the core the higher wasve-
Tengths will not be reached.

Chassis Construction

Fxact dimensons are not very important. but
a chassis about 10in. > Slin. will be satisfactory.
A suitable chassis can casily be purchased ready
made. Alternatively. it may be constructed
by bending 2in. runners on a piece ol
18 s.w.g. aluminium 10in. 7 94in. or by
screwing 2in. wooden runners to a ieet
10in. > S4in. )

The components are positioned as in

o

Fig. 3. If a tuning condenser is to be
obtained. the two-gang (ype s reconm-
mended.  because it will  be  readily

obtainable at Tow cost from surplus stores.
it will also prove convenient if the clicct
of tuning the acrial circuit is at some
future date investigated.

Any pair of 465 k¢;s LE. transformers will be
satisfactory, with top or side trimmers or adjust-
able cores. If the transformers have side adjust-
ment. they are positioned so that the cores may
be reached from the back of the receiver.

Short leads arc required at the Irequency-
changzr grid cap. to avoid hum. and the 100pF
condenser should be of mica type. Only a very
short aecrial wire is nebessary.

The tuning condenser fraime must be in contact

PRACTICAL WIRELESS
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drive. with pointer. is reguired. ready-made dials
with stations or wavelengths marked not being
suitable. I circumstances make it unnecessary
1o tune into the long-waveband. the simplified

circuit may still be retained. but the usual
oscillator padder (normally  S00pF) may  be
included.  This will reduce coverage to the

medium-waveband only.

Top view of the rccener.

Chassis Connections

All other wiring appears in Fig. 4. points
marked » M.C." being taken to tags sceurely

bolted to the chassis.  Connecting wire of aboult
20 s.w.g.. with lengths of insulated sleeving. will
be conventent.

with the chassis. A simple form of reduction If LF. transformers with leads are fitted, a
K7 K8
(6v2) v
1
A‘imd/'y © Primary
L
1FT2 d Seconda b
O VA et O
Secordalfy © ° 5
— = C!
wuc -
of of SOK(2
(R0 111 oL [ el FS°
S0pF,
O
MC,
Heater PR
Transtormer / q .3
e
70 Tuning . ]
condenser MC Osc.
S Coil

]'ags marked MC. are
earthing” points to

Volume Control chassis

MC,

: 1
Fiv. 4.—Under viow ol chassiv sFowing wiring.
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single }in. hole under each transformer will
suffice. Other transformers may have projecting

tags, and a clecarance hole for each tag will then
be necessary. With the first transformer, the
primary goes to 6K8 anode and H.T. positive.
The secondary is taken to 6K7 grid cap and
chassis. the latter tag or lgad normally being
marked as the A.V.C. connection. The second
transformer similarly has its primary wired to
6K7 anode and H.T. positive. The secondary is
usually marked for diode and diode-load con-
lead is taken to

WIRELESS January, 1958
either direction. H such is the case, all the
trimmers (or cores) should be adjusted until this
is no longer necessary.

The set can be lined up with equal success
at any fntermediate {requency within the limils
tunable by the transformers. It is not necessary
to employ any particular frequency. Due to the
manner in which the F.C. stage operates, any
station higher or lower in frequency than the
oscillator frequency. to the extent of the LF.
selected. will be rcceived. 1If a local station on
the second channel chances to interfere with some

nections. If so, the *‘diode”
the 6V6 grid, and the “ diode-
load ™ lead to chassis. % 045,

If a small smoothing choke | o 8uF
is to hand, this can replace 7% condenser.
the 500 ohm resistor. As the ) \,
valves consume only 1.05 . i
amp., sufficient current is Ll s —
ava[i)lable to operate a 6.3v. g S50 Shassis pe:t/'/;;e/. —
dial or indicator bulb wired 2/00 T =
5 o - ction
in parallel with the heaters. PF ot Dees o —

To reduce chances of = ez E-un.-aﬁﬁu =
shocks if the chassis is Twin gang == Ry
touched it is worth while % Tuning Condenser | £2 %< S F, Mzsns
taking the “Neutral ” main | deris/ SOOp/-_'eac;)\ : s o, S
to the chasslis, and to useha Secticn) T et " i ._5..2 “
non-reversible  plug. The E £ o, 66- e e
receiver should also be totally g;agolilon___.---fhl : slLs | Ry e A PYPACS
enclosed in an insulated nd S0 pF " 2 Osc Con (on Underside)"
cabinet with control spindles, ol - mlllnllnl-ll_l-n--llu‘

bushes, and knob set-screws
out of reach. With suitably
shaped knobs it will only be
necessary to see that the set-

screws are short, or to insert a little insulating
compound into the set-screw holes after
tightening.

Adjustments

These are very simple, but will nevertheless
considerably influcnce results. A station should

oo an

COMPONENT LIST

i Two 465 kc/s LLF. transformers.

I .0905 #F tuning condenser with reduction drive and :

i knob. H

12300 ohm, 4,500 ohm, 50 K, and .25 megohm l-watt -
resistors. :

500 ohm I-watt resistor. 15 K. 2-watt resistor.

50 pF and 100 pF mica condensers. .002 +F condenser.

Three .1 ¢F condensers.

25 uF 25 v. hias condenser.

8 «F plus 16 «IF 350 v. smoothing condensers.

: 25 K. potentiometer with switch. Knob.

: 6.3 v. 1} amp. heater transformer.

i 250 v. 60 mA metal rectifier. 5
: M.W. oscillator coil. .
i 6K8, 6K7 and 6V6 valves.

{ Three octal valvchoiders.
¢ Chassis about 10in. x §}in.

LAY cocreiaanen

be tuned in, the volume control being set to a
low level. The LF. transtormer trimmers or
cores are then adjusted for maximum signal
strength. It is essential that an insulated blade,
such as can be made from a piece of ebonite rod,
be used for this adjustment. No trimmer (or -
core) should be at the limit of its adjustment in

Fig. 3.—Top of chassis lavout and inset (Fig. 2) the oscillator coil.

this can be corrccted by
transformers a. a slightly

other transmitter.
re-aligning the LF.
different frequency,

In some circumstances modulation hum may
be troublesome. If so, it can usually be reduced
by wiring a .05xF 750v. condenser from rectifier
negative to chassis. If some modulation hum
remains. the aerial lead in Fig. | can be taken
to a dual-wave H.F. choke returned to_the chassis,
and a further aerial-isolating condenser of 0001 uF
to .W01xF added for the acrial. The nced for this
depends upon local conditions. and especially
upon any stray mains leakage to the aerial or
lead-in.

JOIN THE PRACTICAL GROUP

Edited by F. ]. CAMM
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CHECK YCUR AMPLIFIER WITH THIS
HANDY UNIT
By R. E. Bebbington, Grad. BritIRE.

HE: harmonic composition of square waves
renders them ideally suitable for the rapid
checking of amplifier response (the opera-

tive word being “rapid ") since the overall
tfrequency characteristics can be displayed by a
single trace an an oscilloscope. Il a square wave
is injected into an amplificr having lincar fre-
guency response and  negligible phase shift a
square wave will be displayed if the output is
“scoped.”  Any departure from the ™ ideal ™ will
result in a distorted square wave, Without
delving into the mathematics of Fourier's analysis
of square waves it would be as well to sec how
they are built up in order to help in the interpre-
tation of these distorted wave-forms,

Square Waves

Briefly recapping. a squarc wave consists of
a fundamental sine wave with the additicn of odd
harmonics. theoretically to infinity. This is never
realised in practice but the frequency spectrum of

PRACTICAL WIRELESS
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The actual wavetorm from the wunit described here.

the generator to be described gives an excellent
square wave. A sine wave of the chosen funda-
mental frequency is shown in Fig. 2 (a). whilst
Fig. 2 (b) shows the effect of adding to this the
third harmonic. Note the steeper sides and the
dip in the horizontal portions. When the fifth
and seventh harmonics are added as in Fig 2 (¢)
the rising and falling cdges sharpen up consider-
ably and the horizontals tend to Hatten out. Thus
the coffect of various frequency components on
the final waveshape provides a useful basis for
the analysis of amplifier or network character-
istics. A few typical wavelorms are illustrated
in Fig. 3. The resulting pattern when a square
wave is applicd to an amphfier or network having
lincar frequency response and negligible phase
distortion is. as might be expected. a square wave,
In Fig. 3 (b) the significance of the rounded lead-
ing edges is poor high frequency response. and
the waveform at (¢) shows an cven further
deterioration  of L., lLow
frequency deficiencies are
characterised by the. concave
horiszontal portions as at Fig.
2 (d). whilst a preponderance
of fundamental would result in

ANV
2

R8

ARAAAAAAAA
YWYWVVYYY

ri CilOf re

|£2<>4 S2d
bros
i CM'[}_‘ o

54 l[}:: 3
sts Al
e

/

-
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comven  horizontals. Phase
distortion at low {requencies
is indicated by the ~sloping
horizontals (Fig, 2 (). This
slope is very significant in that
it provides a  most sensitive
measurement of phase  distoy-
tion. a phase crror of only
2 per cent. at the fundamental
frequency  giving a slope of
cne in ten. The “ringing ™ on
the horizontals at (f) is due to
cxeessive high frequencies.

AA
YYYVWVVYY

AAAAAAAA
WYWWYYYYY

AAAAAAR

(o3 .
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Test Procedure

Connect the generator to the
input of the amplificr or net-
woik under observation using
short low capacity leads to
prevent high frequency attenua-
o, Similarly  connect  an
oscilloscope to the output.

2
3

YYYVVIVRVYY o

MAMAAAAAAAN,

+ 45y

Fig. 1. —Theoretical circuit of the generator.

= e .
= For low frequency checking

a low lTundamental frequency
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is injected and a sloping top will indicate time-
delay or phase crrors at the low frequencies.

Excess or deficient fundamental will be apparent
by a convex or a concave top.

High frequency response is best checked by
choosing an input of fundamental frequency about
the’ middle of the frequency range

WIRELESS January, 1958

capacity networks between generator and “ scope,”
making notes of the results.  Once the principles
of square wave testing have been thoroughty
mastered a mere glance at the C.R.O. will suffice,

l —ve
= =
/ = 3e3
=
KN SPI K
¢ J c2
_n
11
T/ Tre
Genergtor

Fig. 5.—Basic arrangement.

for every picture tells a story. That is, of course,
it one understands the langunage.

The Square Wave (Generator

The generator to be described was designed to
give square-wave spot frequencies at 10 c¢/s,
50 ¢/s, 100 ¢/s, 1 kefs, 5 ke/s and 10 kefs, at
4% volts amplitude. An additional facility is a

under investigation. Remember R8 RI - ’ I
that the H.F. response affects the 72 .y
leading and trailing edges. Not
all the defects have been listed R/ AlMN
since the reader can learn a great
deal by inserting various resistance- o o|% o o
7
: |
: e .
5 ca cs 3 %
§ 025 =005 6 32
4~ HE / !
CBI
ﬁ o ™
LI LT T ”
INNERIRINEE P ps
e e B T
R
R6
SO T~
~
Front Psne/ 1
i I e T ) — B

Fig. 6.—Actual wiring derails of the unit.

On—Off Switch and
Mark —Space Ratio Switch

§2 7 - Frequency
LB R ) Switeh

2§

www.americanradiohistorv.com


www.americanradiohistory.com

January, 1958

variable mark-space ratio switch converting the
output into sharp pulses. useful as marker pips.
it desired.. The circuit is similar to_its valve
counterpart and consists of two OCTIs in a
multivibrator cireuit followed by a further OCTI
emploved as a limiter to sharpen up the verticals.
The current gain ol the transistors is not svery
important but Tor ecase of adjustment the two
employved in the multivibrator  should  have

_PRACTICAL WIRELESS
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is across its collector load.  As Ct charges. the
base of Tr2 goes negative until it conducts. Trl
is now cut-ofl duc to C2 discharging through R2
bul as 1r2 conducts €2 charges and the base of
Tel goes negative untit it again conducts.  This
cyelic switching depends upon the time constant
of R1 C1 and R2 C2. the frequency of operation
being approximately equal to .77 divided by CR.
Although the spot fraguencies given are useful

similar characteristics. In point
ol fact those used by the writer |
were  production  spread  rejects !
having current gains of 40. 40
and 20. the Tatter value being used
for the limiter stage. These values
ol gain  were obtained on  a
Transistor test set as described in
the October issue of PrACTHICAL
WiRELESS by my colleague. Mr.
B. E. Wilkinson.

Whilst on the subject of resting
transistors | must pass on a novel
method of Ttabelling them in terms

of current gain. It consists of
threading  Yin. lengths  of  small

diameter coloured plastic sleeving
on 1o the base lead-in wire. the
colours conforming to the resist-

=

oo
g %

ance colour code.  For cyample.
a transistor having a current gain
ol 35 would have an orange. and
then a green sleeve slipped on to the base con-
nection. Furthermore. the sleeving performs a
dual role in that it serves to insulate the cemitter,
collector and base wires {rom one another.

I'o understand the operation of the circuit more
clearly Fig. 5 shows the basic generator with the
switching omitted. N wu consider initially that
Trl is fully conducting. then in the © bottomed ™
condition almost the whole of the battery voltage

‘ 3rd Tth
Harmonic Har?non/'c
/‘\ / :
) /\ AAAAAND

w ARV AAY

(8) ()

\/ )
(a)

(8) (c)

M
(d)V\J. (e)\/l (f)LMJ

Fies. 2 and 3. —The produciion of a square wave,

The completed unit and its case.

The small piece of rule in front
is 3in. long.

Jfor most purposes there must be other applica-
tions that call for other frequencics. By applying
the formula readers may readily determine values
of C and R to suit their own requirements.

For example. if a spot frequency of, say.
400 ¢;s 15 required theni—
. . 37
Since I = -~
N «
. a7
then ('R =0T
77
. o= -0
R 400
If we conveniently keep K constant. and 27K
Bend along

dotted lines

Anchor nuts

All bends
dre 1s” wide

Fie. 4~ Details of the case or cabinel for the nir.
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ohms seems an optimum value around this
frequency, we have:
17
C X 27,000 =200
a7
thercfore C 400 X 27000
_ 7 X 10°
4 X 27 X 10° uF
C = 071 /1F

Since the formula is only an approximation there
is no point in pursuing the value of C any further
than .07 .F.

The output from the collector of Tr2 is a

LIST OF CO
P RI—1 K R8—1 K
¢ R2—30 K R9-—27 K
{ R3-27K RI0—10 K
R4—15 K RI1—-33 K
: RS—-I5K Cl, C6—1 uF
: R6--27 K C2, C7—5 uF
: R7—30 K C3, C8-— .25 »F

reasonable square wave except that the trailing
edges tend to fall exponentially. The limiter
stage. however, is most effective in cleaning this
up and the resultant waveform is’ exceptionally
good throughout the entire frequency range.

Construction

As can be seen from the illustrations the circuit
is constructed around the two rotary switches used
for on/off. mark-space and frequency selection.
The latter consists of two walers to accommodate
the four-pole. six-way action necessary for select-
ing the appropriate resistors and capacitors. The
vresistors R2—R7 are grouped around the first
watcr of S2 and a short tag strip serves to anchor
these to the common 4.5v. negative line. This is
clearly visible in the bottom right hand corner
of the layout showing principal components. Care
should be taken when wiring these components
to make sure that the same valuc of resistor is
being simultaneously switched on S2a and S2c
sincc as these lie on opposite sides of the wafer
this can lcad to somc confusion. The same
warning applies when wiring the capacitors us it
is most disconcerting to discover that when S2b
is switched to C1. S2d is connected to C10 instead
of Ceo. The capacitors are wired from their
appropriate contact on the seccond waler 1o a
blank wafer on the end of the side strut about
2in. from the former. 1f 1/16in. diameter holes
are drilled around the periphery of the blank
opposile the capacitors, the wire cnds can be
inserted and bent over lo form soldering lugs.
The two generator transistors are mounted on a
six-way tag strip behind the blank wafer and
aflixed to the side-strut ends. The collector loud
resistors R! and R8 are also mounted on this
strip as shown in the tay-out.

The other rotary switch carries a five-way tag
strip on which is mounted the limiter transistor
and associated components. One side of the wafer

PRACTICAL WIRELESS
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is uscd as the on/ofl switch connecting the battery
negative to the common negative line in all
positions except number one which is the “off

position. The other side of the wafer (Stb) is
used for the mark space ratio facifity. The
“mover” contact 1s conected to Trl collector

and positions 3, 4, 5 and 6 are connected through
their various capacitors to a common line
connected to Tr2 base. Switch contacts 1 and 2
are spare since 1 is the “off ” position and 2 is
the “square wuve ” position. No difficulty need
be experienced in construction if the theoretical
diagram is followed closely and the lav-out sketch
used as a guide to the disposition ol components.

Readers will no doubt have their own ideas on

MPONENTS
C4, C9—.025 .F Tr1—OC71
C5, C10—.005 ,F Tr2-—0QC71 H
Cit—1 uF Tr3—0OC71 '
Cl2,Ci15- 8 /F S1—2 pole-6 way
C13—25 /F S2—4 pole-6 way .
C14—50 ,F Battery -5 vaolts Ever

C16—1 uF Ready D838

but

g : r shown
measuring 6in. X 4in. X 4in.. makes a very com-

housing the generator the casc

pact unit. Tt is made from a sheet of I8 S.w.g.
aluminium as shown in the sketch. The dotted
lines indicate the right-angle bends. All these
are made in the tame direction, the four outer
flanges being bent first.  The cdges were Anally
welded and rounded off with a file. However
if welding facilitics are not available. angle pieces
may be inserted along the four butted edges and
riveted inside the box. The front panel measures
33in. > S¥in. and holds the two switches and
output terminals. It is aflixed to the box bv four
4 B.A. countersunk screws.

The case and front pancl were finally given a
grey crackle finish, producing a professioral
appearance that the excellent results. surpassed
only by the more costly generators. demand.

PRACTICAL TELEVISION DEG. ISSUE
NOW ON SALE PRICE 1s. 3d.

The main featuve in the curvent issye of our
compenion paper, PRACTICAL TELEVISION,
whicl is now on scle, is @ constructional article gn
the meking of a small unit with which picture
tubes may be both tested end rejuvcnated. It is
invaluable to the serviccnicn or kecn cxperimmcniter.

Further notes will be found in this issue on the
construction  of our latest switched TVIF.M.
receiver, as vell as the improved Band ITI converter.

Making S'mple Sound TV Receivers is another
constructional feature, whilst the usual series will
be found on Scenning and Sync., Flywieel Synec.
and A.G.C., Preblems Solved, Telenews and
Simplified Servicing.
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| TELEVISION TUBES

RECTANGULAR
T.V. TUBES
177 £7.10.0

6 months' full replacement, 6 months' progressive.

how to do-it-yourself in our FREE catalogue.

17 T.V. CHASSIS

Latest improved circuits. Higher E.H.T.
(brilliant picture). Tmproved sensitivity
(for greater range). Chassis easily adapted §
to any cabinet. 7in. rectangular tube on
adapted chassis. All channels. 12 MONTHS' I
GUARANTEE on tube. 3 months’ guarantee
on valves and chassis. Less valves.

14" T.V. CHASSIS, TUBE

As above with round type tube. Less valve<

carr., 25/- (incl. tube).

HOME RADIO 79/6

5 valve (octal), superhet, 3 wave-
nand receiver. A.C./D.C. Universal
mains can be adapted for gram.
P.U. In wooden cabinet. 18iin. x
113in. x 8iin. Ins., carr., 7/6.

ELECTRIC CONVECTOR HEATER 99/6
Cleaner, cheaper, safer than paraffin. A.C./

D.C. Switched for 1 or 2 k/iwatts. Illuminated
grille. Ins., carr., 10/6

ELECTRIC FIRES 17/6

Hammered finish. A.C./D.C. 200-250 volt. 1
k-watt. Post, 3/6.

HEADPHONES 1/9. single earphone

and headhand. C-LR type. Ideal for crystal
set, extension on radio, etc. . & P., 1/3.

BEAUTIFUL EXTENSION SPEAKERS 29/9

Complete ﬁcted with 8in. P.M. Speaker
“ W.B.” or " Goodmans'' of the highest
quality. Standard matching toany receiver
(2-5 ohms). Flex and switch inciuded. Un-
repeatable at this price. Money refunded
if not completely satisfied. Ins., carr., 3/6.

/

e

8in. P.M. SPEAKERS 8/9. Lect the lady of the house

listen to that Radio or T.V. programme. Complete with O.P.
P. & P. 2'8.

trans., 10/-.
P.M. SPEAKERS |2/9 Elac. or Goodmans. High
quality. 2/5 ohms. Complete with O.P. trans.. 14 - . & P.29.

POPULAR RADIO CR R/GRAM CHASSIS 39/6

3 w'band. and gram. S'het. 5 valve
International Octal. Ideal table
gram., but still giving high quality
output. 4 knob control. 8in. P.M.
Speaker, 7/9 extra. set of knobs. 2'-.
Chassis size 12in. x 6in. x Sin. Less
valves. Ins., carr., 4/6.

Made possible by the high quality of our tubes.
of 14in., 1Sin., l6in. round T.Y. Tubes. £€5. 3 months’ guarantze. i
12in. T.V. TUBES, £6.

3 months' guarantee. With 5 val\e%. £15 19.6.
Turret Tuner, 50,- ext

12 MONTHS’
GUARANTEE
147 £5.10.0

Ins., carr., 15/6. Special offer
12in. to these larger sizes. Details on
15/6 ins., carr., on all tubas.

£19.19.6

Valve line up (5 valves) : 6SN7G, 6V6, EYS51,
2 6D2s. Others: 6L18, EL38,7 6Fls. TURRET
TUNER, 50'- extra. Chassis size 11iin. x
14lin. x 1lin. With5 valves. £21.19.6. Withall
valves, £25.19.8. Ins.. carr., 25/- (incl. tube).
State B.B.C. channels (and I.T.A. if turret
tuner required).

Convert your 9in., 10in.,
3 months' guarantee.

AND SPEAKER £13.19.6

With all valves, £19.19.6. Ins.,

SUPER CHASSIS 99/6

5-valve superhet chassis including
an 8in. speaker. 4 control knobs
(Tone. Volume, Tuning, W.C.
switch) ; 4 waveband. with rosition
for gram. P.U. and for extension
speaker. A.C./D.C. P. & P. b/6.

DENCO RADIOGRAM CHASSIS 97/6

Jand 4 waveband turret tuned. Superhet, A.C./D.C. chassis, with
6in. or 8in. speaker. Size : 8lin. x 10in, x 12in. Valve line-up :
CCH35, EF39, EBC33, CL33and CY31. (CiCdropper). Ins., carr., 7/6.

MIDGET RADIO 99/6

5 valve, CCH35, EF39, EBC33,
CL33, 35Z4 or metal rec., 3
control knobs. Switched for
gram. Inattractive brown
plastic cabinet. 13in. x Tiin. x
9in. Ins., carr.. 4/6.

T.V. CONSTRUCTOR CHASSIS

SOUND & VISION STRIP 25/6- Tested, working.
combplete less valves. I.F.g 16-19.5 mc's. P. & P. 2/6. Drawing 2:8
or FREE with order.

POWER PACK & AMPLIFIER 29/6. 79 v. R.F.
E.H.T.unitincluded. Amplifier stage 6V6 with O.P. trans. 3ohms
matching. Smoothed H.T. 350 volt at 250 mA. 6.3 v. at 5 amp.
22 v. at 3 amp. 6.3 v. at 4 amp. and 4 volt centre Lapped Less
valves. Drawing FREE with order or 2:6. Ins., carr., 5/6.

TIMEBASE |5/6 Tested. IncI
P. &

scann. coil, etc. Less valves.
MIDGET EVER READY BATRYMAX 1/9
** B type battery, 22} v. No. B155. Ideal for Midget or
Personal Radio, Hearing Air, or Photography Flash.

Size tin. x 2in. 1for 1'9. Post 3d. 6 for 7'-. Post 6d. 12 for
12/-. Post 8d.

focus unit. line trans,
. 6.

TERMS AVAILABLE (Over £4)

Liverpool St.—Manor Park Stn.—!0 minutes.

Send for our FREE 1958 cataloguz.
DU KE & Co. (Dept. 4), 621/3 Romford Road, Manor Park, E.12.

Open all da; Saturday.
Tel.: ILFord 600/-3
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BENDIX RECEIVER R.A.10.

A 4 waveband superhet covering 150 kc/s-10 mc/s. Valves
6SK7 Ist R.F., 6K8 mixer, 6SK7 Ist and 2nd |.F., 6R7 2nd Det.,
6C5 B.F.O., 6K6 output. Size 6} x I5}in. Easily converted
to mains operation as described on page 453 of the Sep-
tember '‘ Practical Wireless.”" £5.10.0, carr. 7/6.
VIBRATOR PACKS. I12v. input, 300 v. output at 150 mA.
As a bridge rectifier will handle 450 v. RMS at 120 mA. Pack
consists of |12 v. vibrator, 4 metal rectifiers, chokes and
smoothing condensers, Only 30/-, carr. 5/-. Also 6 v.
input, 230 v. output at 100 mA., complete 4-pin vibrator,
OZ4 rectifier. Fully smoothed, 25/6 each, p.p. 2/6.
COMMAND RECEIVERS. 1.5-3 mc/s, fully valved.
Brand new, only 65/, p.p. 3/6.

SPECIAL “ HAM * OFFER. TEST SET 102. Consists
of impregnated mains transformer 200-250 v. 50 cycles, |2 v.
2 amps., 6 v. 3 amps.. output 280 v. at 80 mA. S.T.C. metal
rectifier 10 mA. |-DET!9, 1-615. Bulgin plugs, sockets and
pilot lights. Mains leads. Circuit is a multi-vibrator locked
mains type, with a cathode follower. Can be modified for :
Audio Amplifier, Audio Oscillator, V.F.O., External Syn-
chronizer, Stabilised Power Unit, Modulator, ete. Brand
new, including circuit only, 40/-, carr. 5/-.

No. 38 TRANSMITTER/RECEIVER WALKIE TALKIE.
Range approx. 5 miles. Covering 7.4-9 mc/s. Absolutely
complete, with junction box, headphones, microphones,
webbing, haversack. Brand New, only 69/-, carr. 7/6.

R.F. UNITS.—R.F.25, 40-50 mc/s, 8/6 each. R.F.26, 50-65
mefs, 25/- each. All valved. Postage 3/6 on each.

RCAF AMPLIFIER UNIT. 12 v. input. Vibrator Pack
250 v. out. OZ4 Microphone Transformer into a 6K6GT
output valve with negative feedback. Size 8 x 5} x B}in.
Brand new. 35/- each. P. & P. 3/-.

INDICATOR UNIT SLC NO. 5. ldeal for conversion
into an Oscilloscope using a 139A or ARCIO tube. Unit
consists of 2 VRS, | VR66, various resistors, condensers and
pots. Size llin. x 6in. x 3in. Brand new, complete with
modification circuit, 20/-, p.p. 4/-.

YOU CAN’T BEAT THIS VALUE !!
ALTIMETER TRANCEIVER. Brand new, complete
with 14 valves :  3-12517, 4-12SH7, 2-12H6, 1-VRI50,
2-9004, 2-955. Famous Wobbulator Unit, Dynamotor. Refays
3,500 ochms and 6,500 ohms. A.F. amplifier. Receiver section
covers 400-450 Mc/s. Transmitter sweeps 418 to 462 Mc/s.
With manual. Only 35/-, carr. 10/-.

HIGH RESISTANCE HEADPHONES.—Type No. 2,
4,000 ohms, brand new, 11/- each, p.p. 2/-.

R109 RECEIVERS. 8 valves. 5 APRI12, 3 ARS8 covering
1.8-8.5 mc/s on two frequency bands. Contains 6 v. Vibrator
Pack and built-in 3}in. Goodmans speaker, operates from
6 v. battery, consumption 1} amps. Housed in metal case
13 x 12 x llin. Designed for Mobile or Ground station.
Operates with any normal aerial. Complete and tested,
including circuit, Very good condition. Only 80/-, carr. 7/6.
PYE 45 MC/S I.LF. STRIPS. Complete with seven valves :
6-EF50, |-VR92, 6 tunable I.F. transformers. Only 30/-,
post paid.

WHEATSTONE BRIDGE. Consisting of four stud
switches : 0-10 ohms, 0-100 ohms, 0-Inf. Galvometer centre
zero F.S.D. 2.5 mA. Ranges easily extended. Housed in oak
cabinet 16 x 7} x 6in. Complete with instructions. 40/-,
p.p. 4/-

MUIRHEAD VERNIER DRIVES.
Ratio 25 to !, 3in. dia. 10/6, p.p. |/6
COMMUNICATION RECEIVER R.1155. This mag-
nificent receiver covers 5 ranges : 75-200 Kc¢/s, 200-500 Kc¢/s,
600-1,500 Kc¢/s, 3-7.5 Mc/fs, 7.5-18.5 Mc/s. Fully tested before
despatch. Complete with simple modification details for
mains use. £8.10.0, carr. 10/-.

AMERICAN ROTARY CONVERTER.—With detach-
able cooling fan 12 v. input, 250 v. output at 90 mA. Com-
plete'y suppressed, 19/-, p.p. 4/-.

?e/o;’aWaa’l"oM

(Dept. “P’’) 32A, Coptic Street, London,
wW.C.l. Phone : MUSeum 9607.
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TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

RIED-SPOT800 kc's Audio Frequency
BLU POT 1.6 Mc/s Mixer and Freguency Changer
-sP"OT 2.5 Mc/s R.F. and L.LF. Amp

All Transistors are Tested and Guaranteed.
N.B. The Red spot is similar to Mullard OC71.

“TRANSISTOR—8”

Push-Pull Portable Superh
uperhet £| |/'o/_.

an be built for
This Portable 8 Transistor Superhet is tunable for both
Medium and Long Waves and is comparable in performance
to any equivalent Commercial Transistor Set.
Simplified construction enables this set to be built easily
and quickly into an attractive lightweight cabinet supplied.

TEN STAR FEATURES
: 8 Specially Selected Transistors

% Medium and Long Waves
% Internal Ferrite Rod Aerial

* 7 x 4 Elliptical Speaker separately.

% Drilled Plastic Chassis 81 x 2} in. e ———

% Point to Point wiring and practical - -
layout Send for circuit

%* Economical. Powered by T} v. battery [diagrams, —  as-

+% Highly sensitive sembly data, illus-

* Attractive lightweight contemporary

case
N.R. Pair of Matched 0C72's or cquiv.,
Supplicd at additional cost of 40'-,

P —
We can supply all
these items inciud-
ing Cabinet for

250 Milliwatts Output Push-Pull
£11/10:-
All parts sold

trations and in-

structions, and

full shopping list,
3d. in starmps.

Call and hear demonstration model.

“EAVESDROPPER”

THREE TRANSISTOR POCKET RADIO
(No Aerial or Earth required)

Variable Tuning. Total cost, as specified including Transistors.
Transformers, Coils, Condensers and Battery, etc., with circuit
and plastic case.

All items sold separately.
With single phone, 82/6. With Acos Mike, 90:-.
Hearing Aid, 90:-.

POST FREE.
With Min:

The smallest Transistor sct offered on the market.
Tuning, Drilled Chassis. Plastic Case size 8in. X 2in. X lin.. Minia-
ture Hearing. Aid. 2 Transistors and all components jncluding
14 volt Battery, Clrcuits and full practical layout diagrams.

MINI-TWO
TWO-TRANSISTOR MINIATURE POCKET RADIO
Variable

Total Cost 49/6 Complete

U HOMELIGHT ” 2-TRRANSISTOR PERSONAL PORTARLIL:

Variable Tuning

We can supply all components inciuding 2 Transistors, Diode.
Resistors, Condensers and Miniature Hearing Aid and Plastic
Case size 41 x 2§ x 1iin. and 1} v. Battery FOR 52/6. All items
sold separately,

R.F.25,
Brand new With valves. carr.
2/6.

R.F.26, 25/-. 6 v. VIBRATOR PACKS
Qutput 120 v. 40 mA., 12/6.
Brand new.

12/6.

373 MINIATURE I.F. STRIP 9.72 Mc¢/s

The ideal F.M. conversion unit as describedtin P.W. April:May.

1957.
EB9l. I.F.T.’s, etc., in absolutely ncw condition.
12'6 (less

Complete with 6 valves, two EF9l's, two EF92's and one
With circuit
valves). 42/6 (with valves),

Postagze & Packing 2.6 (either type).

SEND STAMPS FOR NEW 1958 28-PAGE

CATALOGUE

OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock.

'HENRY’S RADIOLTD.

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

TEL.: PADDINGTON 1008-9

WwWWwWWw.americanradiohistorv.com



www.americanradiohistory.com

january, 1958

\ )
i

—T°H

PRACTICAL WIRELESS

T

773

E"R M |

) _ )
,V@wlm/@)@/ﬂ@m@ﬁ[b/
O N /

2 obe T

Credits
NE reader. Mr. Donald S. Wallace. of Forest
Gate. bemoans the long list of credits which
are given at the end of every item broadcast by
the BBC, which at the same time omits important

information. In this respect. the BBC scems to
be aping the cinema. where a long list of credits
is run ofl at high speed. cither at the end or the
beginning of the film. These credits are quite
meaningless, although they may flatter the vanity
of some of the halfwits responsible either for the
production of the film or for acting in it
Fortunately. they are yun off at such a rate that
one scarcely has time to read them. never
mind remembering. The American tendency is to
give credit to everyonc associated with the film,
however unimportant their task. But for the
name of the leads I doubt if any member of
the public ever remembers any of the names. few
of which seem to be English and require to be
sneezed rather than pronounced. Even the office
boy may be referred to at the end as the director
of communications. As the names of the leads
have alrcady becn broadcast in the newspapers
and by trailers. there really is no need for a list
of credits at the end at all. The BBC could
usefully include the titles of the incidental music
used in plavs and documentaries. The title and
composer would be sufficient. The BBC is
altogether too rapid in its method of flashing the
cast over the screen at the end of a programme.
In any casc, it wastes programme time, and [
really do not think that the public cares two
hoots who produced the programme. Now that
the listening audience is rapidly turning to view-
ing. I suggest that credit time be devoted to an
increase in news summary time. The BBC ncws
summary is always very sketchy. a point which
no doubt pleases the newspapcrs!

The 1958 Radio Show
HE 25th National Radio and Television
Exhibition is to be held at Earls Court from
Wednesday. August 27th. to Saturday. September
6th. 1958. with a preview on August 26th. The
R.I.C. having decided on the date. T think that
they should settle down at once to improving the
amenities of the exhibition in directions which
I have criticised before. One of the most impor-
tant of thesc amenities is the catering. which
annually gives rise to scrious complaints. particu-
larly of poor quality and over-charging. The
catering is undertaken by outside catering con-
tractors and sponsors of exhibitions take no
interest in feceding the public that they attract to
their exhibitions. It is my view that they have a
moral responsibility to do so. It is easy for those
who have season tickets to have their meals
outside, since they do not have to pay for
readmission. The public, however, is trapped in

-

the exhibition and must pay the extortionate
charges for food and drink or go without. For
many the Radio Show is an annual svent where
wives and families are taken out for the evening.
A good meal at a reasonable price is part of the
evening's entertainment. In spite of the very poor
service and the poor quality of the food. the
prices charged exceed those of a high-class
west-end restaurant. Those who like to enliven
the evening with a modicum of alcoholic inspira-
tion will find that they pay 2s. 8d. for a whisky.
the mcasure of which does not scem to conform
to any imperial standard, and 2s. for a bottle of
light ale. Wishy washy tca is retailed at 5d.. and
seems to be made according to the formula, 11b.
of tea to a hundred gallons of water. In some
of the catering rooms conditions are anything but
hygienic. I maintain. therefore. that the R.L.C.
should take this matter in hand themselves. These
high prices may prevent a lot of people from
visiting the exhibition—or invite them to take a
packet of sandwiches. Earls Court has never

quite captured the atmosphere of Olympia.
Perhaps one day the exhibition will return
there.

BBC Worries

HE admission of the BBC that where pcople

have a choice of television programmes. more
and more are watching 1. TV programmes. has
another aspect. The BBC and the LTV are
both competing for the TV public. The TV
public is expanding and this means. as the figures
prove. that the listening public is declining. Tt
logically follows that the majority of those who
refrain from listening are changing over to LTV
and not to BBC television programmes. The
BBC is thus losing on both counts. and it nceds
therefore not only to improve its TV. but also
its sound service. There is plenty of room for
it and I'll wager that if there were to be an
alternative sound programme on commercial lines.
similar proportions would exist between the two
services. which as far as television is concerned
is 28 per cent. BBC. 72 per cent. 1. TV. Whilst the
BBC had no competition in TV. its programmes
were considered excellent. When you have a
yardstick such as a competitor with which to
compare them the story is different. As far as I
can sec.  that position will remain, because it
cannot be denied that each is working to different
standards. The BBC is morc idealistic than the
commercial people. The BBC programmes in
general are good. The ideal behind them is
sound. even if the execution is bad in some cases.
I strongly feel that the BBC should depart from
party games and it should ccase from aping
America.
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ébéerve the
Satellites—1

HOW TO PICK UP AND TRACK THE
ARTIFICIAL MGCONS
By O. J. Russell, B.Sc.(Hons.), G3BHJ

HOUSANDS of amateurs the world over
hastily tuned to 20 Mc/s as soon as the
dramatic news of the artificial satellite

burst upon an unsuspecting public.

It would appear that a considerable number of
satellites operating upon the 20.005 and 40.002
Mc/s frequencies will be launched. As we all
know. the original emission consisted of 0.3
second pulses, cach frequency pulse alternating
with the other. Presumably a simple multivibra-
tor circuit provided the keying impulses, with a
possibility that transistors were employed partly
or wholly in the transmitter circuitry. The good
signal strength of the transmissions indicates that
a “reasonable ™ power was available, although
this nced not- have exceeded a fraction of a watt,
owing to the *line of sight ™ propagation condi-
tions that exist. Thus the * optical path ™ range
of a satellite at 500 miles altitude is some 1.500
miles. although jonospheric effects could provide
an extension of this range in some cases. while
in other cases ionospheric absorption or reflection
could reduce the observable range by reflecting
the waves back into space instead of letting them

penetrate.  However, the observable range _of a
satellite even under conditions of a highly
4540 e
cycles

True NS
Freghey|”

—540 | p——
cycles

Approach Zenith Recession
Passage

Fig. 1.—Observed frequeney variation of satellite.
Juitially 1he frequency of 20 Mcfs will be observed
540 cyeles high in the initial approach stages Jor a
velocity of 18,000 miles an  houwr.  The final
Jrequency shift when receding will be the same
amonnt low.  For any given sarellite speed, the
maximun - observable  frequency shifts  will be
proportional 1o satellite velocity.  For other Jie-
quencies of transmission, the frequency shift will be
proportional to the transmission Srequency.  Thus
for the 40 Mc/s frequency, the frequency shifis will
be rwice the ahove figures. The American sarellite
frequency of 108 Mc/s will provide over 5 kcfs
shift for the above conditions.

January, 1958

Canadian amateur radio operator Cecil Ludiow

picked up the radio signal of the Russian sarellite

on the 20-metre band as it passed over Toronto and

recorded it on his rape recorder as pictured here.

He was able 10 make a very good quality recording
of the signal.

reflecting ionosphere is likely to be several hun-
dred miles about the zenith point. The 40 Mc/s
frequency would be almost unaffected by the
ionosphere under average conditions. Note that
paradoxically the “ range” of audibility of a satel-
lite is greatest when normal DX conditions are
bad, as this implics that the ionosphere is of poor
reflective intensity. so that the satellite radiations
will penetrate even at glancing angles.  Under
conditions of extreme ionisation—as evinced by
abnormal propagation in the 50 Mc/s band—
even the 40 Mc/s emissions might be absorbed
or reflected to an evtent that would cut down the
distance to which the signals would be heard
from the satellite.

Merely listening to the satellite signals serves
very little purpose. although a careful note of the
times of initial audibility, maximum signal
strength and final disappearance of the signal on
any one transit are of value. A careful note of
fading. echo or skip cffects on  the (wo
frequencies, plus a record of the different
behaviour of the two frequencies. will be
even more valuable. In fact, observations
of this sort may give valuable evidence of
ionospheric conditions that could not be obtained
by any other methods, as for the first time we
are able to observe what happens to a signal
coming through the ionosphere from outside ! A
tape recorder for recording the signals is, of
course, an almost indispensable item, as details
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may become apparent upon a replay that were
unnoticed at the actual time the recording was
made. Furthermore, do not switch off the instant
the satellitc signals have “finally” faded into
inaudibility, a little extra time might reveal some
extraordinary anomalous ionospheric echo or
exceptional skip-distance effect.  If newspaper
accounts are to be relied upon. the satellite signals
have been heard at a range of some 6.250 miles.
clearly due to ionospheric effects. Morcover.
even at the 18,000 miles per hour velocity of the
satellites, this distance represents audibility some
twenty minutes after the satellite has passed over-
head. Thus, with all factors taken into account.
the satellite signals might be heard some twenty
minutes earlier than expected. and remain audible
some twenty minutes after they should have dis-
appeared. This means that the satellite signals
could very well be audible for over an hour all
told. and under exceptional conditions heard over
the major portion—or even the whole—of an
orbital passage. Thus even straight * listening ™
offers a whole host of fascinating possibilities.

Making Observations
It should be noticed that from straight * listen-
ing © we have gradually shifted the emphasis over

Satellite

7

Fig. 2.—Possible modes of reception of the satellite
signals. The observer at A hears the satellite by
direct path through the ionosphere, as also does the
observer at B. The waves reflected from Earth
at B are again reflected back to Earth to an observer
at D from a point C in the ionosphere. Between
the points D and B a ** silent zone ™ may exist due
to the ionosphere reflecting the saiellite signals into
space instead of tramsinitting them through to
Farth.

to “observing.” There arc many.valuable obser-
vations that may be made in the peace and quiet
of the shack, particularly if a tape recorder is
available. The most fascinating observation that
may be simply made with no additional appara-
tus at all is that of the relative speed of the
satellite.

By employing the well-known Doppler principle
a very good estimate of the velocity of the satellite
relative to the observer may be madec. The
Doppler principle is known to us in the familiar
phenomenon of the sudden drop in pitch of a
train whistle as the train passes at speed. or
nowadays the change in pitch as a jet plane
sweeps overhead. Briefly. as a sound wave or
radio wave ecmitting source approaches_us. the
frequency appears higher than it is. similarly a
receding source appears of slightly lower fre-
quency than it really is. Naturally. this effect
depends upon the ratio between the velocity of
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the object and the velocity of propagation of the
waves it emits. Thus with sound waves crawling
at a mere 1.000 feet per second. slight pitch
changes are easily observable even with trains,
while with light waves and radio waves propa-
gated at 186.000 miles per second a very fast
moving source is necessary to produce much fre-
quency shift. However. the use of single side-
band communication systems on fast jet aircraft
has already run into cartrier reinsertion troubles
due to Doppler shifts becoming noticeable at the
higher frequencies and higher speeds both being
used by modern-aircraft!

Briefly. a velocity of 1.000 miles an hour rela-
tive to the observer for a frequency of 20 Mcjs
produces an apparent frequency shift of 29.87
cycles. This is near enough to 30 cycles for a
good degree of accuracy. Thus we may postulate
a shift of 14 cycles per megacycle in frequency
for each 1.000 miles an hour of velocity. One can
easily sec that modern jet planes using single
sideband will call for quite a sizeable amount of
retuning at present day speeds. Note that a
radio source approaching the receiver will be
apparently slightly increased in frequency, and a
receding source will be received at a slightly lower
frequency than the true frequency. In reception
of a C.W. transmitter in a satellite. as the signal
is first heard. it will be at frequency higher than
the true frequency by an amount depending upon
the velocity of approach. Thus a satellite coming
directly towards the receiving point at an orbital
velocity of 18.000 miles an hour will be received
as a frequency 18 X 29.87 cycles higher than the
true frequency. To half per cent. accuracy this is
540 cycles. As the satellite is at first distant from
the receiving point. there will be little shift in
frequency. As the satellite approaches the fre-
quency will drop. at first slowly, and then faster.
Instantancously. as the satellite passes overhead.
the change in frequency will slow down. remain
fractionally steady and then commence to drop
faster in note again. finally scttling to a steady
note now 540 cycles lower than the true frequency
until it passes outside optical range. Fig. 1 illus-
trates this graphically. The duration of the
initial and final periods during which the observed
frequency is steady will depend largely on
propagation conditions. At a conservative one
thousand miles radius of audibility, however. the
signal would be heard over a total of 2.000 miles
of path. which at 18.000 miles an hour would

Fig. 3.—The orbit of a satellitc close to Earth
hecomes slowly smaller due to the effect of residual

air drag losses. At the same time, however, the
orbital speed of the satellite actually increases,
contrary to popular ideas, thus increasing the effect
of air drag. This process rapidly augments until
finally the satellite crashes catastrophically, probably
being partly vaporised by air drag ia the process.
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represent an audibility of 1/9th of an hour. or
just over six minutes.  As audibility from times
ranging from a few minutes up to over twenty
minutes has been reported. it is clear that
propagation conditions have a large effect. and the
time the signal is heard. plus any possible skip
effects. should be noted. Thus the satellite might
casily traverse a skip zone. and be heard weakly
(after first fading out) by jonospheric reflections.

Measuring the Velocity

Thus the amateur may now ponder the most
cupeditious means of making accurate frequency

24 feet —————— =
4
" |
10 feet
or
Leag-in more l
. Receiver
Lesd—in~ :©
; O,
/ o

Fig. 4. —Two simple aerial sysiems. A gives the
dimensions of a dipole for 20 Mc/s use. The vertical
acrial at B will be found useful for * exireme range =
detection of the sarellite. For the 40 Mc/s mansmis-
sions, a conventional Band 1 relevision aerial may
he used. Detuning a turret tuned domestic receiver
might enable the signals 1o be heard on the sound
channel of a TV receiver.

measurements to ob:ain his own measuremicnt of
the velocity of the satellite.

The amateur wishing to make a velocity
measurement is thus faced with measuring a small
shift in frequency. amounting in all to just over
a kilocycle at 20 Mc/s, twice this value if the
40 Mc/s frequency is observed, while for the
American 108 Mc/s satellite frequency, a shift of
over five kilocycles will be observed. The USA
satellites, with stable receivers. offer the chance of
really good speed determinations. However. the
vast majority of amateurs and S.W.L.s are able to
receive at 20 Mc/s, whereas they are not at the
moment equipped for the higher frequencics.
Thus we have the problem of measuring just over
a kilocycle difference in frequency accurately. I he
tucky possessors of tape recorders may record the
beat note observed on the satellite signal. and
" measure at leisure.” Here a stable calibrated
audio oscillator may be used to observe the
recorded beat frequency by the method of beats.
Provided the osciltator is really accurately cali-
brated—as by a cathode ray method against
standard frequencies—it is possible to determine
the frequencies accurately. A good tape recorder
should be quite reliable. However, any measure-
ment better than ten cycles will give accuracies
better than one per cent. A simple method is to
provide the received B.F.O. with a calibrated
vernicr. To do this a small variable of enly a pF
or so should be used. Such a condenser may
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be improvised by removing: \anes and increasing
the spacing if neccssary from a small V.HF.,
receiving type capacitor. Use a straight lines
capacily type having semi-circular moving: vanes.
to_provide a lincar variation of B.F.O. frequency
with angular rotation. Most B.F.O. oscillators in
communication receivers are of the E.C.O. or
similar type. and to fit such a condenser all that
is necessary is to run a lead to the grid of the
B.F.O. tube, and carth the other side of the
vernier condenser. 1If desired. the condenser may
be shunted directly across the B.F.O. tuned cir-
cuit. A sweep that gives a comfortable variation
of well over the desired range should be selected.
With such a calibrated control. the B.F.O. may
be set to zero beat at the moment the satellite is
first heard. and continuously adjusted to main-
tain zero beat until the note has settled down
to its final value on passing out of radio range.
This difference in initial and final setiings gives
the two frequency values needed for calculating
the satellite speed.

Estimating Height

Further details and methods of cstimating?
height of the satellites are left for a furiher
article, as it is clear that the unexpected arrival
of a real live satellite caught most of us unpred
parcd.  Also the average amateur and S.W.L. had
little interest in preparing claborate 108 Mc/d
gear in this country. as it was not expecled that
the American satellites would be obscrvable from
England. However. such is the present “ satellite
race ” that it is possible that there may be more
opportunitics than expected for interesting obser-
vations on both the American and the Russian
frequencics.  In any case the 20 Mc/s transmis-
sions cnable any keen amateur and S.W.L. 16
participate without elaborate equipment or special
receivers. It is now possible that American
satellites may also operate on 20 Mc/s to
cnable all amateurs to receive them. Unfortun-
ately. the carly impression was that elaborate
installations would be necessary to observe the
satellites. particularly as only weak signals werc
cnvisaged. Now it would seem that much more
than listening to a “ bleep ” is possible for almost
any amateur, cven if the precision possible at
V.H.F. is reduced at the lower frequencies now
being used. It is perhaps unfortunate that while
the American frequencies were widely publicised
well in advance. the Russian frequencies were
only revealed a short time before the satellite
was launched.

(To be continued)

Books Recoived

THE BOYS’ BOOK OF RADIO. TELEVISION
AND RADAR. 143 pages. 78 illustrations.

Published by Burke Publishing Co. Ltd., Price
9s. 6d. net.
ALFRED HITCHCOCK PRESENTS. 25 stories,

372 pages. Published by Max Reinhardt Ltd,
Price 18s. net. .
FUN WITH RADIO, by Gilbert Davey. 64 pages.
34 illustrations. Published by Edmund Ward

Ltd. Price 10s. 6d. net.
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The fixed aerial of the radio star interferometer

during construction.  The end tower is complete.

Length of the aerial is 1,450 feet and the distance
across a parabola 65 feet.

HE relcase of the Russian Earth Satellite
brought into prominence in this country
the new Mullard Radio Laboratory at

Cambridge. This was. in fact. the first British
station to pick up both the first and second
satellites, and in some respects it has proved of
more use than the much publicised giant Radio
Telescope at Jodrell Bank. No doubt many
readers will be interested in this Mullard project
and the following notes and accompanying
illustrations have been supplied to us by Mullard.

The observatory was opened by Sir Edward
Appleten on July 25th. This Observatory has
been provided. through the far-sighted generosity
of Mullard Ltd.. who arc to provide, over a
period of ten years. the sum of £100.000. and
with the help of the Department of Scientific and
Industrial Research. to provide facilities for an
extension of the work which Mr. M. Ryle has
been carrying out in the Cavendish Laboratory at
Cambridge since the war. This work has been
concerned with the investigation of the .radio
waves reaching the carth from outer space. a
subject which is now given the name of Radio
Astronomy.

To obtain the greatest amount of information
from the radio waves from outer space two
requirements must be satisfied. First. the radia-
tions must be received with the greatest possible
strength: that requires the largest possible acrial
for their reception. Second. the aerial must be
of a kind which will provide an accurate mcasure
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The Mullard Radi
Observatory

SOME INTERESTING DETAILS OF THE LATEST ADDITION TO THE

UNIVERSITY OFf CAMBRIDGE

of the angle of arrival of the waves. The power
to make this measurement is called the “ resolving
power * and a great resoluing power requires a
large acrial. The obvious way to make observa-
tions in Radio Astronomy is thus to construct
the largest possible acrial. Comparatively small
acrials of this kind are in existence in Holland.
Germany and the US.A.

The *“ Interferometer”

Although the construction of the largest pos-
sible aerials would seem to be the best way of
getting the strongest reception and the greatest
resolving power. for some purposes they have
insufficient resolving power. For many investiga-
tions a different type of aerial known as an
“ interferometer = is to be preferred.  Tts method
of working can be understood as follows. The
“ resolving power ™ of an aerial depends on the
interaction or “interference = of the radio waves
received at its edges. and the farther apart these
edges are. the greater is the resolving power.
Suppose therefore that an acrial is made as large
as possible, so that because of its large arca it
collects a large power and because of the large
distance between its edges it has great resolving
power., Now suppose it to be split into two
halves which are then moved apart some con-
siderable distance. Then the total area of the
aerial is unaltered so that the total power received
is the same as before: but if the waves received
in the two halves are properly combined they
will. by their “interference 7 effect. provide a
resolving power which is increased proportion-
ally to the distance between them. 1In this way
it is possible to increase the resolving power far
beyond what is practicable with a single Jarge
aerial. and at the same time to keep the collecting
power the same.

An interferometer aerial of great resolving
power was constructed at the Cavendish Labora-
tory. Cambridge. in 1948. to make a survey of
the distribution of “radio stars™ over the sky.
The measured positions of the two strongest
radio stars were sufficiently accurate to lead to
the discovery. with the great 200in. optical
telescope at Mt. Palomar. U.S.A.. that onc of the
radio stars was. in fact. two galaxies in collision.
This astronomical object is so far away that it
has taken light 200 million vears to travel from it
to the earth.

2,000 Raudio Stars

In 1952 a new and much larger radio telescope
of the interferometer type was built. with the
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aid of a grant from the Department of Scientific
and Industriai Research. The total collecting
arca of this is equal 1o the collecting area of
the large single acrial constructed at Manchester,
and its resolving power is that appropriate to the
distance, 1.900ft., between its two halves. About
2,000 radio stars have been detected with this
instrument, but only about ten of these can be
identified with visual objects. The nature and
distribution of the remainder present a problem
of the greatest interest to astronomers and
cosmologists. g
The Cambridge workers consider that their
observations point to the conclusion that at very
great distances the “radio stars ™ are closer
together. If their conclusion is correct it would
seem to’ favour a thdory in which the Universe
is supposed to be eapanding from an initial
highly condensed state, and to conflict with one
in which there was supposed to be continuous
creation of matter. Workers in Australia have
criticised these results. and have stated that. with
a different type of radio telescope, they have not
been able to repeat the Cambridge obscrvations.
The matter is so important for cosmological
theories that every effort is being made 10 extend
and improve the observations so that it can be
decided without doubt which view is correct.
Plans were made in Cambridge to exterd the
observations by constructing an  even larger
“interferometer ” in which both
the collecting power and the

]
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(')bscr\alqry " covering an area large cnough
to contain both this and other large aerials.
It was realised that the renting of this

site and the construction of the aerials was too
costly for the University to undertake, and
astronomers everywhere were delighted to hear
that the Mullard Valve Company had found it
possible to finarce a large portion of the scheme.
and the D.SIR. would finance the remainder.
The site for the new " Mullard Radio Astronomy
Obscrvatory 7 is at Lord’s Bridge. about five miles
from Cambridge. A small Observatory building
contains the associated complex electronic equip-
ment which makes the records and which, in fact.
recorded signals from the second Russian satellite
automatically during the early hours of the
morning. The equipment is run and the records
are analysed by a small tcam of about 15 research
workers under Mr. Ryle. who has inspired all
this work. These workers have to be fully
familiar with the latest techniques in the usc
of acrials and electronic devices of considerable
complexity, and it is hoped that the Observatory
will prove to be not only a place where
astronomical results of the greatest importance
will be obtained, but also a training ground for
experts in modern radio techniques.

Interferomcter Details

‘Fhe radio-star interferometer. which is designed
for a wave-length of 1.7 m.. comprises a fixed

resolving  power would be
increased. This was too large
to be put on the same site as
the existing interferometer and
it was necessary to plan in terms
of a new " Radio Astronomy

The moving aerial and raibvay tracks of the radio
star interferometer during construction. The steel-
work is complete and part of the dipole assembly in
place. Length of the railway tracks is 1,000 feet and the
fength of the aerial (i.c., the widith across the railway
rrack) is 190 feet.  Distance across a parabola is 65 fi.

east-west acrial 1,450ft. long and 65ft. wide; the
moving aerial is 190ft. long in the cast-west
direction and 65ft. wide. and moves along north-
south railway lines which are 1.000ft. in length.
Both acrials are cvlindrical paraboles made as in
the carlier Cambridge interferometer by stretch-
ing wires across parabolic tubular steel frames
which van rotate about an east-west axis.

The resulting envelope pattern will have a
width to half intensity of appronimately 25 X
35 min. of arc. and this will contain an inter-
ference pattern in right ascension having a lobe
separation of about 8 min. of are.
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PREMIER RADIO COMPANY

8. H. MORRIS & CO. (RADIO) LTD.

Xt axs  (Dept. P.W.1) 207, EDGWARE ROAD, LONDON, W.2

Telephone @
AMBASSADOR 4033
PADDINGTON 3271-2

The
PORT

Batteries Extra. H.T. 10//- BPeposit  and 8
Eggs %%g%?zs%‘a’:f};f‘e%g‘q' U8 | monthly payments
% Size only 8in. x 8in. x 4}in. * Instruction Book 1/6 of £5.17.11.
MAINS UNITNOW AVAILABLE for ONLY 37/6 plus 2 -p.D. or

"Petite"

A compietely new design with the
all star feature from the firm with
45 years of exverience in the supply
of designs for the home constructor.

MAY

Plus p. & p. 3/-,

ABLE

BE BUILT FOR for
£6°5°0

Cash 45 Zn=s.

THE

by Jason

Completeset of parts available with built and tested front end.

Price £9 . |9 - 6 plus 26 pkg. & carr.

Power Pack requirements 35 ma.

NEW MERCURY

SWITCHED F.M. TUNER

Plus 21.- post and
packing.

The NEW
De - Luxe
TAPE RECORDER

TR3

Case finished in Red and Cream
with gilt styling and fittings.
Size 18%in. x 15in. x 9in. for
A.C. Mains 200'250 v. 50 cvcles.

“e
T TRADE
ENQUIRIES
WELCOMED.

T
-2

BUILD TI1L 1-V ALVE BATTERY

RECEIVER
As shown on B.B.C. T.V. This receiver
contains a DAF96 valve and a pair of
4,000 chm headphones, and is powered
by a comhined 674 and 1} volt battery.
Price complete with headphones bug
less battery 45-. Send for free
diagram.

THE STAAR ** GALAXY ™’

4-speed mixture Auto-changer. Finger-tip
stop, start and speed change control.
Size 10tin. x 12}in. A.C. mains 110-250 v.
Price £8.16.), plus 4'6 pkg. & carr.
Credit Terms £1.5.0 &8 monthly payments
of £1.5.9.

2-Valt 18Ah bakelite-cased ACCUMU-
LATOR by Oldham, Dagenite. Exide.
New and unused, unspillable, 7} x4x2
Price 6/8, plus 1/6 p. & p.

COMPACT GRAM
AMPLIFIER

Complete ready
to connecy to
any type of Pick-
uband Speaker

(3 ohms).A.C.
+ Mains 200/250

-#v. Volume
< andtonecon-
y trol fitted
2 @ with Knobs.
* Overall size
7:in. long x 3iin. wide x 2iin. high.
Suitable speaker 7 x
4in. elliptical 21/10, . 9.
Plus packing and £2 I 6
postage  2/6.
WRITE FOR DETAILS OF
PREMIER TAPE RECORDER KIT

FOR ONLY £38.15.0.

THE TELETRON ¢ COMPANION

3 TRANSISTOR POGKET RECEIVER

This receiver 89/6

may be built for complete.
Postage and packing 1/6.

New F.M. TUNER

for the Home Constructor

A new design using the Jatest circuit
techniques. Includes 4 valves plus magic
eye tuning indicator, permeability tuning
and an integral power supply. Two con-
trols only, a gear driven slow motion
tuning controi and an output volume
control with on/off switch. Suitable for
fringe area reception. All components
may be purchased for £8.15.0 plus packing
& postage 3/6. R Less Mains Trans-
former & Rectifier £7.12.8 plus packing &
postage 3/-. Power requirements H.T.
230 v. 50 mA. L.T. 63 v. 1.5 A. Dial size
417 by 1177, overall size 115~ long, 54" deep.
4%~ high. Send 1/6 for Booklet.

4-WATT AMPLIFIER

MAY BE Plus 2'6 Pkg,

BUILT FOR£4- 1 0- & Carr,

Instruction Book 1/- post {ree.

A steel case is now available, complete
with engraved panel. for 15 6 exsra. The
amnulifier may he supplied complete for
£5.5.0 plus pkg. and post 3/6, or fitted in
case at £6 plus pkg. and post 3 6.

2-BAND T.R.F. RECEIVER

MAY BE £5 1 5 Plus 3 - Pk.
BUILT FOR - ] & Post.
3-Band Superhet Reeciver aay  be

built for £7.19.6 plus pkg. & carr. 3'-.
These two receivers use the latest type
circuitry and are fitted into attractive
cabinets 12in. x 6}in. x 5iin. in either

walnut or ivory bakelite or wood. In-
dividuat instruction books 1'- each.
Post frec.

8 WATT AMPLIFIER

This design includes 5 miniature valves
of the latest types. an ultralinear out-
rut transformer suitable {or 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.
or £10.19.6 built and tested. Send 1/6
for Booklet.

B.S.R, T.U.8 3-speed Record Player
£3.19.8 plus 2/6 post and packing,
.U, complete with arm, 36/-.

THE LATEST COLLARO 4-SPEED
SINGLE PLAYER UNIT COMPLETE
WITH PICK-UP AND TURNOVER
CARTRIDGE £4.14.6, PLUS 26 PKG.
& CARR.

Why not make the best !
MULLARD
AMPLIFIER KIT

Now supplied with ultralinear output
transformer.

All the cqmponents for Model 510. plus
pre-amplifier, on one chassis (total six
valves), chassis gold hammer finished.
May be purchased for £12.12.0 plus pkg.
and post 7/6. This version complete and
tested £15.15.0. Or pre-amplifier and
tone control in a separate unit £14.14.0,
plus pkg. and post 7/6.
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r A |
Mitcham 6201 l g\l “All Valves Brand New”

21l, STREATHAM ROAD, MITCHAM, SURREY
EXPRESS MAIL ORDER SERVICE! 24 HOURS

0z4 5'9° GBWH

i ‘ (59Z5GT10'- 'DAFAT  8/--ECCIN 17'¢ EL37 21/~ TW4,300 *m‘u 10-(TP23  18/- (UFS5 10/-
145 8/8 ABWT 1 86 3384 78 DAFYG 98|ECUSL 86 LIs3 6 10°- 116 TP25 12,6 |Ur89  10/-
JA7  12'6(6BXG 865005 108 DF33 9 9/BIUS2 9. 10,- \.;7 183,U16  1l/=|UL4l  9/8
106 10.6]6CH 8 - 300DEC mm 88IEC(NS 9. RIL 5 108879 118{ws  276/UL44 2358
JH3 98 CSUT 6X 508 86| 27,6 DF92 8 -1ECCRY 10- ELsl 17,6 l\l.j’ IN142 8 8|l 5 13,8 |UL4G  21/-
N5 96 600 16 6,6 30L2 1 7 158 souxm DFOG 8 8IRCC%S 10,6 ELSE 9.1, 0h, N 13/8|UL84  9/-
9 - fChAG R 9 9] DFY7  96'Eccol 78/ELSS 106 [KLL32 9. {UU6 18/8
705 146 73 o -|DHE3 10,8 BCFS) 12 61 k160 8 §) KL33 8/6{UU7T  18'6
UG |57 76/DH7G 8,8 KCFS2 126/ ELo1 8 6/ KT2 86{UU8 23/6
77 21 - =0 96, U7 76| BCH2L 21 -|EMSO  10-|KT32 98 Pevsy 8- |UY4l 7/
787 17 12:; 3,07 . .8 DRLuT xog ECHI2 9 6|EMsl 11,8 KT33C 8/.|U¥B3 8-
Y4 - AC4 PEN | DH719 ECHSL 9.8/1M85 o i o -
S 19 6] B hRe 9 [ O L 10 eras S 156|vis e |vess Bo
i?y({l' lxg 23 G‘AC.)/PE\ {)ll::J" é'g 3¢ % 5, 13,’- KTs6 23 8/ PL33 18 8/ U147 gm wi7 8’6
] . DKo 918 B 3 - Plas  23,6|U153 6|Wis 8,6
10FL 28 21 -'AC6/PEN | DL92 8 .I 6| KTst 126 19 8 |wit L
10183 21 - 15/- DLo4 i
s 12 10. G‘A(‘/TP K%
10LDI1 9 -14%L I 96 L
25 18" 14 10,- AZ31 15 s Exiuso 2 A 10.3}Ezs1
6A7 13’8 8LB 7,6 10P13 23 9'8/B35  158) 9,6 K139 76{EZs0
12 8[10P1s 18 § 8. B435 8 8 1IACOL 10/- |EF40  15- | FC2
21-|1216 8 86132 0. EiF2 10-|EF4l  9.6|FCi3
[ 17/6[12A118 10, 126 18 9.- 10/8[EF$2 120- (230 /65
T 8/-112ATH¢ 8 12 6 23 61 l BIL 5/8 El-‘s(v) §- G732 118 183 68 RIY
Ny o e G (R At g o
BeanT 3 336 i 18 LhER) 00| nr Tgorn 4 ’fl\uu BO,NbIL 3 6|UBre0 00|Yes 96
GT 8,6{42Ba5 8 128 Yl 158 BBL2L 21/-|EF91  8'6i =00 ~g. MHDI 18 BisP42 12:810CeRs 10/- z2l 106
9/-112BE6 9 126 Y31 158, BRL3L 210-[EFe2 g |HBCI0 9 MAL{ 126 %Pil 38 UCH42J10,- 463 106
8/6'1205 1‘ 7 86/1coi  89lEF g6 U102 L8\ NuLne T4 21- - UCHSL 10,8277 10,8
88 127GT 10 86 K31 126 LFD) 14 L HL133DD 126'TDDY 18 8' (L3 9 . (456 2006
96 uxu,'r 6= 130 3 26 11/8 \[L4 12 8 TDHDISC j TZ152 8/8
T 7/8 ) 58 B 1 ., 5 8 HY®D  758'M 5 or 186 UF4l - 95715 g8
7'6,63N7CT 8°8) 12K8GT 5 Bl 14 6/ELS3 183 1N 4,350 21 - 236 UF42  17/-17720 12/6
6BR7 12, SICAGT 11,6 9/9/ ECuss 8,86.EL33  15,- 10, .uwm 15(- 12 6 UFSy  10,-i%D132 8-
OBSOLETE VALVES A SPECIALITY ANY TYPES NOT LISTED SUPPLIED ON REQUEST
TERMS OF BUSINESS C.W.O. OR C.0.D. ALL VALVES GUARANTEED

Modernise Your Radiogram
with an ARMSTRORNG chassis

The effect of substituling a good quality Receivery
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 trans-
missions be obtained. Armstrong have been making
replacement chassis for nearly 25 years and have
concentrated exclusively on the requirements of
those who want the best. This is your guarantee

of first-class performance and reliability.

MODEL PB 499 (illustrated) 28 Gn«.
A high quality Radiogram Replacement Unit
4 9 valves * 6 watts VHF % Quick action Piano
Push-Pull output Key selectors % Scparate

% Negative Feedback Bass and Treble controls
% 4 wavebands including * Magic Eye.

e e e i e o e et s e ) e o
Post this coupon or write for descriptive literature and
details of Home Trial faciliies, Credit terms and
Guarantee to Armstrong Wireless and Tetevision Co,
Ltd., Warlters Rd., Holloway, N.7. Tel : NOR 3213.

MODEL AF 105 £37 BLOCK CAPITALS PLEASE,

|
|
|
AM and FM Tuners and High Fidelity Amplifier I
on one compact chassis l [N541[3 acneo0000000000000000000000200000000crH0AcaCaMcaananaacas

|

|

|

}

* 10 valves K 10 watts  * Independent wide range ADDRESS.....c..ocieins
Push-Pull output % 20 dB Bass and Treble controls
Negative Feedback * 5 with visual indicators

wavebands including  VHF * Magic Eye.

Demonstrations at our Holloway Showroom 9-6 Weekdays
and Saturdays. PW]

] o ! T —— — ;| ot B P ] o] ] o

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

January, 1958 PRACTICAL WIRELESS 731
HERE are many ex- transformer to the main
Government micro- amplifier). then our voltage

phones available very
reasonably priced. Probably

A |
TRANSISTOR

drop will be given by:
2x20 _

the main reason for their E=IXR = 100
cheapness and availability is

their comparative lack of MI(ROPHON[ 2 _ 0.4 vols
sensitivity.  Most of these 35 ’ :
microphones  were, mant- The actual collector voltage
factured for use in fairly then. is (1.5 — 0.4) = 1.1
rough conditions. so that the woils. S e mEsher B

robustness of the instruments
is achieved at
sensitivity.

the cost of
Three types are
available. namely carbon.
balanced armature and
moving coil. though we shall
concern ourselves with the
latter type.

The sensitivity of a
microphone can be
increased by the use of a

an OCT7i equivalent. Study
of the Ic/Vc characteristic for
this type of transistor shows
that a base current of 40
microamps is necessary. The
bias resistor necessary to pro-
duce this is given by:

R—E— 1.5 15x 108

T1O40x 1070 T 40

=37.5:210° ohms=37K 2

pre-amplifier which pro-
vides a larger signal for ; |

. . 4 R is thus 37 K¢, though
the main vampllﬁc,r than w higher values up to S0KQ
would the microphone alone. will  not impair the ecffi-
Transistors are admirable for

A.F. pre-amplifiers because
of their compactness. small
power supply and low current
consumption. It is intended
that the pre-amplifier be built
inside the microphone itself.
The type of microphone chosen for the purpose
is of the moving coil variety and is fitted with a
press switch.  This latter feature is extremely
useful. as it may be used to swi‘ch in the pre-
amplifier battery supply.

The Circuit and Components

The components required are as follows: Mov-
ing coil microphone type No. 13.2.A.17605 (if this
particular type is not obtainable there are many
other ex-Government types which are admirable).
one A.F. red spot transistor. 47 KQ resistor, 4.7¢
resistor. 8uF condenser. one L.T. deaf aid battery
(Mallory RM 625). The circuit. which is very
simple. is shown in Fig. 1. Since the amplifier
has only a single stage. we require a fair amount
of current from it. with which to feed the first
stage of the main amplifier. If we decide upon
2 milliamps and assume the load resistor to be
200 ohms (this will be the primary of the input

!

Output
SZ\
o

Transistor

105 Volts |

Fig. 1.—The circuit diagram of the amplificr.

T2
AMPLIFHIER

By B. E. Wilkinson

ciency of the amplifier. 1In
the list of components 47K
is recommended. since this is
common value, easily
obtained.

®

Constructional Data

The plastic case of the microphone is made up
in three pieces. The {ront piece can be unscrewed,
while to take off the back piece it is necessary
to remove three screws. The centre piece now
looks like Fig. 2.  Eight terminal bolts (6 BA)
are visible and aré numbered, for convenience. in
an anti-clockwise direction from 1 to 8. Terminals
2 and 7 and | and 8 form the two-pole switch
operated by the black plastic plunger. Terminal 1

S/ Transistor

Fig. 2.—General lavout ; the radial numbders

indicate the teriminals.

wWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

782

also connects to onc side of the microphone
insert.  The other connection to the microphone
is taken from terminal 4. The small lead joining
terminals 6 and 8 should be removed. The leaf
spring from terminal 8 to the microphone insert
is too long. and fin. should be removed from the
free end with a pair of tin snips.
i Initially, the transistor should be connected up.
the leads should be trimmed until the base
(centre lead) measures 4in. to 4in. The emitter
and collector leads should be Ieft slightly longer,
For ncatness, and to prevent the possibility of
short circuiting. short slecves can be put over the
leads. The transistor leads are soldered in,
emitter, base and collector to terminals 4, § and
6 respectively.  The transistor should just rest
on the spring leaf. RI, the bias resistor (47K(),
is connected between terminals 5 and 7, the
switch part of 7 being used. R2 is connected
between terminals 3 and 4 and a lead taken from
3 to either S or the positive side of C. In the
illustration this resistor is shown as being § watt,
but this is not necessary. The particular one
was chosen only on account of its small size.
The 8uF eclectrolytic condenscr is connected be-
tween terminals 2 and 5 (base connection). The
two output leads come from terminals 6 and 7.

Finally, the installation of the battery. The
RM 625 is a deaf aid L.T. battery (1.5 volts) and
measures just over iin. in diameter and is just
less than Zin. thick. The positive pole is marked,
so that no confusion should arisc over this point.
The battery will press comfortably in the recess
just below terminal 5. The positive pole towards
the transistor. Before it is installed, however,
connection must be made to it. Two leads are
soldered, one to the positive and the other to
the negative pole. The soldering should be donc
quickly, since the battery should not be heated
unduly. It js recommended that cach pole be
slightly trimmed first to cnsure a good. quick,
clean connection. The battery instalied. the posi-
tive lead is taken to terminal 4, while the negative
goes to terminal 8.

The circuit is now complete.

One point, however, must be carefully noted.
Never switch on until a load is connected across

PRACTICAL WIRELESS

January, 1958

the output leads. If this occurs, excessive base
current may flow. ruining the transistor.

At this point. difficulty may be experienced in
ﬁm_ng the back of the microphone case in posi-
tion. This is due to the battery and R (if this
should be } watt resistor). With a small file, or
a sharp knife. the oflending picces in the back
can bec modified ecasily, and the case will then
fit together. The front of the case may now be
screwed up tight and the microphone is complete.

It will be readily appreciated by those who have
had much experience of microphones that the
quality of reproduction is very greatly affected
by the characteristics of the case in which the
instrument is fitted. Most Government micro-
phones are primarily designed to work fairly close
to the source of sound and to exclude back-
ground noise. For this reason most are fitted
with a projector or mouthpiece through which
the sound must pass to reach the diaphragm.
The projection has the cflect of distorting the
sound to a certain extent, so that the result is not
unlike sound heard over a tclephone. Fortunately
this can be overcome by removing the projection.
The front of the microphone should be removed,
and the projection sawn off with a hacksaw. The
plastic is fairly tough. but care should be taken
not to grip it too tightly in the vice. The hole
left in this ‘part of the casc is now about lin. in
diameter. 1If it is found that this aperture still
distorts the sound. one should increase its dia-
meter until it is about Zin. short of the diameter
of the microphone insert. A grille or mesh can
bz fitted over the aperture if desired. The
instrument complete, it can now be tested. The
two output leads should be taken to the primary
of the matching transformer of the main
amplifier.  Pressing the microphone switch,
switches on the preamplifier. If there s
a loudspeaker at the output of the main
amplifier, then the sound input  at=the
microphone may be checked directly against the
output from the speaker. One final point—
releasing the microphone switch switches off the
precamplifier. If occasions are met with when it
is inconvenient to hold the switch continuously. a
strong elastic band around the microphone will
keep i closed.

Brooms and Bombers

LTHOUGH the connection between brooms

and bombers would at first sight appear to

be slight, a recent investigation by Post Office

engineers shows how the manufacture of the

humble houschold broom nearly swept special
aircraft from the skies.

Bombers and other aircraft of the Royal Air
Force use radio telephone channels to keep in
touch with their control centres on the ground,
and these channels were being jammed by radio
noise on the same wavelength.

Aircraft flying over Devon. Wales, Northern
Ireland and the Home Counties were aflected and
the Air Ministry asked the Post Office Inter-
ference service if they could help to discover the
source of the noisc. As the radio noise could not
be detected on radio receivers used on the ground,

spccial recording apparatus was fitted in one of
the “aircraft which then flew over some of the
affected areca and brought back a record of the
noisc. From these recordings the Post Office
engineers were able to deduce the nature of the
apparatus likely to produce the interference.
Widespread checks were made of hospitals,
factories and other organisations likely to use
radio-type apparatus which would, perhaps
fortuitously, generate and transmit the radio fre-
quency which was causing the trouble.

The cause was ultimately traced to a factory in
Sussex where electronic apparatus was used for
drying wooden billets used for making ordinary
domestic broomheads.  Co-operation by the
factory director and the manufacturers of the
equipment, the' R.A.F. and the Post Office enabled
modifications to the equipment which successfully
cleared the trouble.

o

A
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Choke and Transformer Winding
Methods

DETAILS OF SOME OF THE MORE IMPORTANT POINTS TO BE CONSIDERED WHEN

WINDING YOUR OWN COMPONENTS

RANSFORMERS and chokes are not quite

I so difficult to wind as some beginners

imagine. At first sight the winding of, say,
a thousand turns, seems to involve a great deal of
work, but usually several turns can be wound in a
second and several thousand in an hour. It is also
possible to use a geared winder, but it is then more
difficult to guide the wire by hand, and the machine
would require to be made semi-automatic.

The winder can, however, be very satisfactory
while taking a simpie form., but a turns counter
of some kind is almost essential, This is preferably
geared to the shaft so that it can add turns wound
or subtraét if some should have to be unwound.
A zero reset is unnecessary. A horizontal bar may
be added to steady the hand when guiding the wire.

Choice of Wire

Enamelled wire is not the best for home-made
transformers. Paper interleaving has to be added and
the winding will then take up more space than when
double silk covered wire is used. On gauges as
thick as 16 s.w.g., enamel is liable to crack at bends.
On the other hand, E. & S.S. (enamelled and single
silk covered) or E. & S.C. wire is adequately pro-
tected and will not corrode. Double cotton covered
wire usually takes up too much space, but is probably

- S —
Y
T AT Ty o 9
| ¢ SRR
! ? ', : | Neer | , ‘T
! v [y winaing V]
' Window { ' 1|1 soace H
' A
il A 241 —i‘-A. e
118 fi ' { . g o
TR : — f
' LA HIE:!
T

Fig. |.—Laminations of the E & I tvpe, especially

suitable for a choke. The length of magnetic path,

I, is that of either dotted line. Effective gap=21.
Volume=2AD(B+2C).

the best choice for heater windings of thick wire.
The transformer bobbin can be constructed of
picces cut with a fret saw from 1/16in. insulating
material. The construction shown in Fig. 2 involves
six pieces. Once these have been put together and
some adhesive strip wrapped round the former, the
projections will prevent it from coming apart, and
5o eliminate this source of trouble. A series of holes
should be drilled where the leads are to emerge. If
there is any doubt as to the positions, the holes can
bz elongated by using a tension file in a hacksaw

\

By ' Waveguide ”

frame. Holes at the corners can be used for fastening
tags or tag strips.

Except in very largs transformers it is safe to
use D.S.C. wire without interleaving, providing that
the bobbin is evenly filled. With fine wire it is not
necessary to wind the turns exactly side by side, but
with thicker gauges this is desirable, and a piece of
interleaving should be inserted whenever the winding
is becoming uneven. The more rounded the former,
the easier it is to wind the turns closely side by side.
The thicker heater windings of a mains transformer
must, of course, be on the outside where sharp bends
are unngecessary.

Ideally, a transformer core would be circular in
cross-section, and a square centre-limb approaches
this more nearly than an oblong, but in some circum-
stances it may be nzcessary to use a deeper stack
of laminations to reduce the number of turns or to
increase the power-handling capacity.

On the completion of a winding it can be covered
with empire cloth or ordinary insulating tape. When
space is limited, one layer will often be sufficicnt,
but only if no interstices are left.

Wax-dipping

Impregnation of the transformer is worth whilc
to avoid corrosion and to improve the insulation
resistance. The application of varnishes during the’

Fig. 2.—Make

up

the bobbin from these

pieces and assemble
as shown.

winding is inconvenient, and special varnish is
necessary. Shellac in methylated spirit cannot give
a high insulation resistance since it is difficult to
drive out all the spirit even by prolonged baking.
Some oil varnishes also refuse to oxidise or poly-
merise and remain sticky. This in some cases actually
causes corrosion.

Wax-dipping is a much better method, assuming
that the transformer in use will not heat enough
for the wax to melt and run out, The process consists
of heating a quantity of paraffin wax until the wax
can travel up a strip of paper dipped into it (but not
any hotter than necessary). The transformer, com-
pléte with laminations, can then be lowered into this.
Air in the windings expands and emerges in bubbles.
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When the wax‘cqols', the remaining air contracts
and wax infiltrates into the windings. The trans-
former is removed before the wax bégins to congéal.
The laminations are also protected from corrosion
and vibration is prevented cven when the clamping
arrangements are not perfect, which is often the case
when the laminations are without holes for securing
bolts.- (Some loudspeaker transformers give quite an
audible output with the speaker disconnected.)

‘Enamelied wire stands up sufficiently well to wax-
dipping, but it must not fater be unwound and used
agair, since the enamel may show a tendency to
flake away.

Designs

The turns per volt of the windings in a mains
transformer is obtained by dividing 7 by the core
area in square inches (i.e., by the cross section of the
centre limb). The power-handling capacity in watts
is taken as 31 times this area squared. Larger outputs
can be drawn but at Jower efficiency. Some allowance
may have to be made for the resistive voltage drops
in the windings, but the exact number of turns in a
heater winding is probably best adjusted by experi-
ment, when supplying the required current. An accur-
ate moving-iron voltmeter may be used for the purpose.
Normally one finds that the output from one second-
ary winding is only slightly affected by the current
drawn from another winding.

Leakage inductance is the part of the inductance
of a winding which is not coupled into another
winding. It has little effect at mains frequency, but
in a loudspeaker transformer it may cause a large
drop in the amount of power transferred at the
higher frequencies. For this reason output trans-
formers for an extended frequency response have
the secondary sandwiched between primary sections,
and a double bobbin with balanced windings is best
for a push-pull output stage. The mutual cancellation
of the D.C. ampere-turns due to the two valves
preserves a high primary inductance which is necessary
to maintain the primary input at low frequencies.

The voice-coil resistance, taken at some nominal
figure rather larger than the D.C. value, is stepped
up by the square of the transformer turns ratio
to give the anode load recommended for the valve.
The application of a substantial amount of negative
feedback reduces the effect of mismatching.

When a single output valve is employed, the
loudspeaker transformer has to be gapped like-a
choke. In making a smoothing choke the volume,
V, of the iron in the laminations (c. in.), and the
average length, £ inches, of either of the two magnetic
circuits should be calculated. Then the following
inductance can be obtained :

L=0.05 IY henrys,

where T is the direct current in amperes.
To accomplish this, the numbzr of turns should be :

1
NA961—

and it will be necessary to adjust the gap carefully.
To do this the choke should be inserted in circuit
with the load connected, but without the output
smoothing condenser. An indicator such as a vacuum
tube voltmeter is connected across the toad, and the
thickness of the gapping material is adjusted until
the ripple voltage across the load is at a minimum.
The inductance will then be the maximum obtainable

Y

[V +

~
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with that amount of direct current flowing.- With a
smaller direct current the inductance would be
higher.  Accurate adjustment of the gapping can
produce a considerable increase in inductance. For
example, with a current of 240 mA. through a choke
it was found possible to raise the inductance from
about 1} hénrys (with zero gap) to 21 henrys with the
optimum gap. E & 1 laminations have the advan-
tage that the three gaps are in line, but V and T
laminations can be utilised when necessary.

Accommodating the Windings

Leads taken out from a transformer should
consist, in the case of thin wire, of at least four
strands. The strands are bared at the cnd, twisted
with, and soldered 1o the wire of the coil. A piece of
insulation tape is placed below and another piece
pressed over the junction, which should not have
any sharp projections, such as spikes of solder.

It is simpler to abandon the double-windings and
heater windings which a full-wave valve rectifier
requires, by using metal rectifiers instcad. In fact,
quitec a smalil secondary will suffice with a voltage-
doubler, but the wire should be thicker than the
primary in order to secure a low resistance and good
regulation. i

For a transformer of round about 30 watts (core
area 1 sq. in.) the primary may be of 32 to 30 s.w.g..
according to the room available. A secondary
supplying a voltage-doubler rectifier could then be
of, say, 26 s.w.g. This gauge would also serve in a
heater winding to supply a single 0.3 amp. valve.
Larger currents, up to at least 6 amperes, can be
obtained from a single 16 s.w.g. winding.

The net winding space will be less than the
“ window ” of the laminations by at least 1/16in.
all round, and inter-winding insulation must also be
allowed for. The wire table enables the turns per
layer, and depth of each winding to be calculated,
but in practice the latter may be somewhat exceeded
owing to the springiness of the wire. Mean turns
can be roughly estimated by placing a piece of wire
loosely about the former and measuring its length.
The two columns on the right then enable the
resistance and weight of cach winding to be assessed.

Turns / Inch N
SW.G. mA.* (Close Wound) Ohmms Oz
—_——————  per per
l?;C.(‘. E. & S.C. 10_09' 1000”
16 3,200 13.2 13.4 0.210  16.5
18 1,800 17.0 17.3 0.374 9.29
20 1,000 21.3 21.8 0.664 5.23
22 620 25.6 26.4 1.10 3.!6_
D.S.C. E. & S.8S
24 380 40.0 39.0 1.78 1.95
26 250 48.8 47.5 2.66 1.30
28 170 57.8 55.3 393 0.883
30 120 67.1 67.1 5.59 0.621
32 92 75.2 76.2 7.39 0.470
34 66 85.5 88 10.2 0.341
36 45 99 102 14.9 0.233
38 28 118 126 _Zi) 0.!45_
40 18 137 147 37.4 0.0929
42 13 161 166 53.7 0.0647
44 8 185 200 84.2 0.0413
46 4.5 217 242 150 0.0232
* At 1,000 amp, sq. in. (This current density is
occasionally doubled.)
¥
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WWW.americanradiohistorv.cor


www.americanradiohistory.com

January, 1958

A @50,
Bricge

MEASURE CAPACITANCE, RESISTANCE
AND INDUCTANCE WITH THIS
HANDY TEST SET
By J. Hillman

HIS is a conventional bridge completely self-
contained. enabling measurements  of
resistance, capacitance and inductance to

be made. It employs an amplified null indicator.
thus enabling a better balance point to be
obtained. and has a choice of two oscillator fre-
quencies. namely 50 cycles and 1,000 cycles. On the
resistance range. from 0.1 ohm up to 100 megohms
can be measured. whilst on the capacitance range.
fiom 3pF to 100xF can be measured. On the
inductance range. from 10 m. henries to 100 hen-
ries can be measured. Provision is also made
for matching resistors or capacitors. A power
factor control is fitted and gives an indication of
the quality of both capacitors and inductors. The
accuracy of the instrument depends on the accu-
racy of the standards used and. if possible. only
1 per cent. components should be employed
and they should be stable. The null indicator
can be used separately by connecting leads to X1
and chassis, with S2 in the M position. and so
can be used as an output meter when aligning
sets and also can be used to check AV.C. The

PRACTICAL WIRELESS

View of the panel.

1.000 cycle oscillator can also be used separately
by connecting leads to X2 and MI. with S2
in the M position. and thus can be used to give
an audible note for testing amplifiers and loud-
speakers. Its output is approximately 8 volts.

Construction

Mark out as Fig. 4 and bend up the half-inch
edges at right angles. Now mark out chassis. as
Fig. 3. and bend in alphabetical order. A bend
first. then B and so on to K. Secure H and [
to ] with 6 B.A. bolts and nuts and then proceed
to mark out front panel as Fig. 2. Drill and cut
out holes as shown and then boit up the front
panel to the chassis. when it should appear as
Fig. S. Now mark out the chassis as Fig. 14 and
drill and cut out holes as shown. then mark out
and cut out cover as Fig. 7, then bend to form
shape as Fig. 9. securing with 6 B.A. bolts and
nuts. Now place cover in
position over chassis and

Om  me O

Bad Good
Power Factor

@Xl

x2©)

tfront panel and mark position
of two holes only, drill these
3/32in. and secure cover with
sclf-tapping screws. 6 BA.
Then proceed to drill rest of
holes and fit screws as each
hole is drilled. This method
ensures a good fit and avoids
errors in marking out and
drilling. Now make bottom
panel as Fig. 6 and fit in
same way to bottom of
chassis. Before proceeding
further it is a good plan to
paint the outside of the
instrument and if a black
crackle finish is needed then
the procedurc is as follows.
Use *“Panl™ crackle paint.
sold in tins at 3s. a tin. and
apply like ordinary paint.
.but only do one side at a
time. Having applied the
paint to one side suspend
that sidc horizontally over a
small paraffin lamp so that
there is a slight tract of

\

Sensitivity

Fig. {.—Details of the panel shown in the illustration aboyvz.

smohke from the lamp. Leave
for an hour or so. when the
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paint should have crackled, and it can be placed
aside to dry. Do the other sides in the same way
and when thoroughly dry the next operation can
be tackled. Make up a bracket as Fig. 8 and secure

PRACTICAL WIRELESS
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then place on knob and mark out and drill two
holes, tap 6 B.A. and fit pointer; this can then be
fitted to VR1. Fit components as Figs. 11 and 12,
the L.F. 5:1 transformer is fitted below the chassis
and near to V1. The 10-walt resistor RIS and

() 1 T { | (8

clip to base of EM34, having first bent up the lin.
" condenser C11 are also fitted below and near V4.

i
)
% & It will be noted that only half of V2 is uscd and a
' . [ Y 6J5 could be used here, but is not so handy 1o
i C_‘¢_ ﬁ—ég % wire up as the grid is a top cap. On the circuit
: SN k] € diagram Fig. 10 (page 788) the valve pins are
! 4|74 numbered as they appear looking at the valve-
i ' . | . holder from below the chassis. The terminals M
i ' 3% ~</4> and X are insulated sockets. The resistor Ré is
i ! . 6"
14 4 A L. Y 4
) - -ﬁ} - —_— —& TTTTAT "8\\
Ji Hole sizes 8” :
'"/}7/38.. ojl.a. ’, Al bends are ' '
e '3 o 12" wice F: D
. ..%z‘ " : 2 H
[ AN A
ﬁ—l—é.»‘ T ;ﬂ- Chassis
o; | L2} 1z
a4 1%
| s i |
[i Fig. 2.—Panel drilling dua.
i end at right angles. Now fit the panel compcnents
. and chassis parts. wrap a piecc of sponge rubber | Koworyeooon o T s
| 7/8in. wide and 3}in. long around the top of the 3" | /0"
EM34 to form a cushion and make a snug fit ! i
against the front panel and place it in position Fig. 3.—Details of the chassis.
i so that the top of the valve is central in the hole
: in the panel. Now mark off the two holes in not a commerical onc, but is easily made up 2s
[ the bottom of the EM34 bracket and drill and follows. Take some 31 s.w.g. Eurcka or Constantin
i fit screws. Cut out and drill pointer as Fig. 13, resistance wire,. preferably silk and cnamelled
covered. measure off 561in.. and this gives a resist-
ance of 10 ohms. Allow about haif an inch at cach
: : .. end for soldering and solder a
I ; piece of 20 sw.g. T.C. wire at
" 3
i ¥ cach end. Thread the ends through
i‘ a picce of Paxolin half an inch
! PARTS
{ : RI-4.7k R1i-10k
: ;. R2-47k R12-2 meg.
{ i R3-1k R13-1 meg
i . R4-100k R14-1 meg.
¥ . R3-10 RI15-7.5k 10 w
¢ R6-10 ohm precision. R16-1k
: R7-100 ohm precision.  VRI1-10k pot w
R8-10k ohm precision. wound

i RY-1 megohm precision. VR2-2 meg. |

: R10-10 megolim precision carbon

g VR3-3k pot
carbon

: C1-8,F 350 v. tubular

o C2-.001

C3-.001

C4-1 /F block paper

i C5-.1 mica or tubular

¢ C6-.01 mica

C7-.001 mica precision

i C8-100pF ,, ,,

C9-.1

IoC1o-1

¢ C11-8 1F 350 v, tubular

General view of the chassis layout.

D | (T (| ) | | D14 | D | | (| | SR (G ) S} () -1 | (1D 1| D) . ) gy | |- ) - ) - ) D, D - D { ) ) D | <D B0

[
R T {1 1 1o 1 £ st
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B | | D D - - S B | 1 4B | ) O - s K

wide and 2in. Jong. then get the centre with the least losses. Similarly for the 1uF usc a
point of the wire and double it back on selected block paper component. It will be noted
itself to form a Bifilar winding when wound that no reservoir condenser is fitted to the
on the Paxolin. The rcason for using a smoothing circuit, and the reason is to keep
thin pizce of Paxolin and a Bifilar winding is to  the H.T. voltage down and to avoid having to

counteract the inductive effect of the winding as i
otherwise Hs resistance would not be stable but ]
would vary according to the frequency of current "
passing through it. Precision resistors can be 9%
obtained fairly easily and capacitors in the lower
. values. but some difliculty may be expericnced in |
getting some higher values. Up to 5.000pF capa- 37 .
city the price is 2s. cach, but above this value the f— 5% g:”j/%";{:s +
| end Lgt in
#rom edges
0"
Al bends P ‘ T 1
are. & Front . .
Ly wide Panel Fig. 6.—"Lid"™ for the bortom of chassis.
use too high a voltage dropper. With 150 volts
at junction R1. R2 the oscillator will give roughly
1,000 cycles. The frequency is not critical and
Front Panel need not be stable, as it does not affect the
. ‘ . accuracy of the bridge. for whatever frequency is
Fig. 4.—Bending used it passes through both the standard and the
dara jor the panel. unknown and although their reactance varies
according to frequency their ratio remains the
same and it is in the measurement of the ratio
Chassic that the bridge is calibrated. The rcason for

having two test frequencies is that on some ranges
a better null point can be obtained with 50 c.ps..
whilst on others the reverse is the case. With
pricc rises rapidly; however. for O.QI use two inductors it is much more difiicuit to get accu-
S000pF in parallel. With the 0.1 a mica one can  rate standards and as most of the daia for ordin-
be expensive and the next best thing is 1o select  ary service work is merely concerned  with
a good paper one. preferably oil filled. If you whether a choke or coil is the required. value no
have several to choose from then leave this range  great accuracy IS required. For the first two
untit the 0.01 range has been
calibrated and use it to sclect the
most accurate one and the one

Fig. 5.—General assembly data.

IST
1 midget output transformer
4 insulated sockets
4 Int. octal valveholders

mains transformer

1 amp. fuses

Twin fuseholder

3 pole, 5-way switch S3

3 pole, 4-way ,, 82

2 pole, 2-way ., St

DPST toggle switch S4

small pointer knohs

large round knob

wander plugs

2 crocodile clips

Aluminium, 7:33 flex, 23 36 tex,
20 s.w.g. TC, as required.

4and 6 B.A. nuts and bolts. self-tap
6 B.A. screws, as required.

2 6SN7gt valves, V1, V2

1 EM34 valve V3

1 5Y3GT valve V4

1 mains lead

1 tin black crackle paint

40 PR8I0 aBru S e 1.8 101 0Bine 8 T8 se 18 8 HUSIS A ta

b ot (Y bk ot ok Bt bk D

: b,
% e
G e g
W ke ..“-”3%2"-,
i &

A rear view of this test set.
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ranges covering the L.F. chokes a small output
transformer is used as a standard. and with this
it is quite easy to distinguish between a §- and
10-henry choke as the distance between their
calibration marks is about one and a hall inches.
The third range has a 1K resistor as a standard.
and with this on the 1.000 cycle input the lowest
reading on the scale is 2.000 micro-henries. Read-
ings below this figure are not possible because
the reactance of the inductor is far less than its
D.C. resistance, and you would be mecasuring
resistance rather than inductance. Take. for
example, a 2.000 micro-henry coil. Its D.C.
resistance is about 40 ochms. whilst its reactance at
1.000 cycles is only 13.8 ohms. whilst at 50 cycles
it is only 0.69 ohm. With, say. a 10-henry choke.
its D.C. resistance mayv be 250 ohms. but its
reactance at S0 cycles would be 3.i41.6 ohms.
whilst at 1,000 cycles it would be 62.832 ohins.
and therefore its D.C. resistance is only a small
fraction of its A.C. one. The D.C. resistance cf

PRACTICAL WIRELESS
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the coil depends on the number ot turns of wire
and also on the diameter of the wire. so that

Clip 1% oha

Cover\

52" i #
Q=732 dia Bracket I 7,
N -
He d/;b
- 34" e

Figs. 8 and 9.-—Detuils of the condenser clip and
cover for the sei.

WA

Rt

=

VRI =

RS
S

= X/

R4

AAAAAAAAAAA
Tvvvy
"JI

=
§_/@6
(>:
] &y
s5n7 | il
ve /13
[
i I
——

Mains
Transtmr

Fig. 10.—Theorctical circuit of the test set.

¥

H
6231 24 %
H

A list of parts will be found on the previous page.

Output
Transformer
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although two coils may have the same inductance

but wound with different gauge wire, their
resistance to D.C. would be different.  On A.C.
the D.C. resistance remains the same. with the

addition of the reactance, and unless this D.C.

Fig,

7.—Dectails of the cover.

resistancc is only a small part of the total. the
tree inductance cannot be found. One point to
note in calibrating on range 3L is that two
different readings will be obtained with the two
test frequencies. but as a null point will only be
obtained with the 1.000 cvcles frequency. use this
for test and calibration. Separate scales are used
for the threc inductance ranges, cach individually
calibrated. For wiring up the components use
7/33 PVC coloured wire except for the standards,
and for this use 20 s.w.g. T.C. Make up two tost
leads from single 23/36 flex about three inches
long and having at onc end a wander plug and
at the other a crocodile clip.

g

//.IF
Qutput

77'ens former

v4 vz v/
.OD .0. .Oc
XA e o/h ° o/

Figs. 1l and 12.—

Top and underside of chassis layout.

PRACTICAL WIRELESS

Cualibrution

Start with resistor range frst, place S2 1o R, SI
to 50 c.ps.. S3 to 10K ramge. ldeally the best
method is to use precision resistors in 20 steps
to" get the scale accurate at all points. but it is
most unlikely that these will be available. In my
casc 1 only had three precision resistors, S0K, SK

¥ 45 dia ho/esDE_ __f;
//4';r Pointer 3/4
L 14 dia hok | N0

: 5 ZE

Fig. 13.—Poinrer details.

and 1K. Using the 10K range. connect up the SK
resistor to X1 and X2. switch on the bridge and
advance VR2 until shadow on EM34 commences
to close. then move VRI1 until shadow opens
again, advance VR2 to close shadow then ie-
adjust VRI1 to open shadow. Continue this,until

a definite point is reached on the §Ca]e_of VRI1,
at which the shadow closes either side of it. mark
this point on the scale 0.5 for use when the range is
T

multiplied
by the read-
ing. Thus
10K by 0.5
the answer
1s SK. Do
the same
with 50K,
the mark in
this case
being 5,
whilst  for
1K the
mark  will
be 0.1. We Y
now  have Ing7 ]5 ——~D(’I(II/) of the lmllc ator shlelr/
three marks

on the scale and by connecting the SK and 1K in
series we get a fourth mark 0.6. Now mark off the
centre of the scale and mark this 1. Now divide the
distance between 5 and 1 in half and mark this
point 2. Now use a number of 10 per cent.
resistors and by taking the average of the mark-
ings mark off the points in between. The scale
will not be uniform, but will be cramped slightly
at each end. The only points that need be
marhked are from 1 to 10, and from 1 to 0.1. The
spaces between these marks can be divided up

(Continuzd on page 8§01)

”
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Fig. 14.—C has.s‘l.s drilling details.
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AS DISTINCT FROM A THEORETICAL COURSE, THIS SERIES
STARTED WITH A SIMPLE CRYSTAL SET, IN THE OCTOBER
ISSUE, WHICH HAS GRADUALLY BEEN MODIFIED IN STAGES, AND IS NOW COMPLETED AS

A CRYSTAL AND TWO TRANSISTOR LOUDSPEAKER SET

By E. V. King

(Concluded from page 688, December issue)

HE original set will now have been modificd
to include variable selectivity, a volume
control and one transistor. and it is hoped

that the beginner will have carried out the experi-
ments suggested. These may be carried out again
with advantage when the transistor has been fitted
as more volume will be available. If you have
not made the receiver you could do so now. and
remember that the transistor stages can be fitted
to any crystal set provided you put the crystal the
right way round (trial and crror will do). Never
carry oul a modification until the previous one
is working well; this is advice essentiai to the
beginner and not to be laughed at by the expert.
A complete circuit diagram is given in Figs. 28
and 29.

How to (et Loudspeaker Volume from the
Crystal Set

A further transistor may now be added to
bring the volume up to loudspeaker strength.
Naturally you cannot expect the loudness to be
suitable for a rowdy party or large hall. but for
the den or bedroom it is very suitable indeed.
The circuit has been especially kept simple and is
dead easy to get working. but with experience the
experimenter could fit push-pull output and get
added volume.

The tuning arrangements and diode are left
intact. The T2 battery is not required. the tran-
sistor and 220K resistor are temporarily removed.
An ordinary multi-ratio transformer is then fitted
(see Fig. 29). A battery clip is
made (Figs. 30b and 27) from
cocoa-tin material. which may be
cut with scissors. Two busbars
of the same material (Figs. 30a
and 27) are made and fixed to
the wooden basec with tacks or
screws.  Four brass drawing pins
are pushed into the base as shown
in Fig. 27. they act as very con-
venienc  tags for fixing the
transistors. but these are actually
left in the spares box until every-
thing else is wired up.

It is usual. and good policy. to
fit speaker and aerial terminals
remotely from each other. but the
writer found no ill effects on
lcaving  the  original phone
terminals for the speaker. How-
ever. you may either move them
to the other end of the panel or
take the speaker leads direct from

The finished set connected to the loudspeaker,

the transtormer (Fig. 29).
(Continued on puge 793)
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RETURN-OF-POST SERVICE

MULLARD TAPE AMPLIFIER TYPE “C”

THE MULLARD TAPE AMPLIFIER TYPE € is a new version
of the Type B Amplifier. It comprises a recording amplificr and
a play-back Pre-Amplifier, and is intended Lo usc an existing ampl-
fier for play-back. It usesa Ferroxcube Inductor in the treb’e boost
circuit and has a switch for the specd equalisiny circuits in place
of the plug-in un:t on the Type B Amblificy.
details for use wita Brenell. Collaro, Truvox and Lane Tape Docks.
INSTRUCTION MANU AL is availadble from us (rec of charge
Please send 4d. in stamps to cover ¢23% of postage.

RESI MRS.—LA3 Kit, 33'-.
CONDENSERS.—Our Kit, 32'6.
INDUCTOR.—Mullard LAl Pot Core,
to wind coil, 2/-.
OSCILLATOR COILS,--Brenell,
VALVES.—EF85 Mullard, 24 4.
18'1. EL34 Mullard, 16.-. Alternative, 12 -,
6.

20°-. Reel of 33 swi wire
8'-. Truvox, 6 3. Lanc, 10/-.
Alternative, 15/-. EM31 Mullard,
Diode Mullard QAT],

The cireurt gives | 5

SWITCHES.—Specialist Switches. Set of two, 2387-,

TAG BOARDS. —Bulzin Ci2). 13. C125. 2 3.
1 CHLASAIN,—Denea. Pully drifled and including screens and cover
rlate. 82 §.

1.7348, 1/-. L804S, 1 3.
s Plue, 3 6. S04T Fiex Plud.

@, 1
Izwanic Jack Sockcts.

.) 3. P72, 3 10. Bulg:in P38 Jack
Tlugs, 3 -.

VALVE HOLDERS.—McMurdo. BM%/U, 10d. XM UCL Li7.
XM@ UGIL, 23.

b A0 —Bul'zin K370, 1/6. CERAMIC INSULATORS, 16,
EsC 11EON FOR 1M81, 28. SUNDRIES KIT.—Nuts,
Boils., Wire 7'8.

COMPLYTE KIT containing all companents, valves and sundries
kit.

KIT A.—With alternative valves, £14.0.0.
SKIT B.—With Mullard valves. £15.15.0.
;’()\l\ ER PACK KIT. £4.0.0. Items available bcparutoly Send
or list.
CREDIT TERMS.—Kil A.
payments of £1.17.6. Kit 1.
payments of £2.2.0,

Deposit £2.1.6 and seven monthjy
Dceposit £2.7.0 and seven monthly

GRAMOPHONE EQUIPMENT

RECORD PLAYERS
GARRARD 45P.--The latest Garrard four-speed plaver unit.
Fitted with Garrard GC2 Crystal Pick-up, £8.1.9. Credit Terms.
Deposit £1.4.3 and seven monthly payments of £1.2.6
COLLARO 4/564. -*FOUI -speed unit fitted with the well-known
Studio Pick-up " O P, £2.7.0. Credit Terms. Deposit
£1.8.6 and seven monchls pay’ ments of £1.5.6. Special Oiler of the
same unit fitted with ** T ' (High output) Pick-up only. £7.19.6
Credit Terms. Deposit £1.5.6 and scven monthly payments of
BSI TU9.—Four-speed motor with separate Pick-up fitted with
BSR TC8 cartridge. £4.15.0. Credit Terms. Deposit £1.5.0 and
three monthly payments ot £1.6.8.

LATEST AVO

AVO METER MODEI 8 MARK 1
The latest version of this finest of all test meters is now available
from stock. 50 microamp movement (20,000 ohm« per volt). Eight
DC Voitage. S2ven DC Current, Seven AC Voltage. Four AC Current
and thrce ohms ranges, Fully detailed literature available frce.
Price £23.10.0. Credit Terms. Deposit £3.9.0 and seven monthly
pay.nents of £3.3.0. Leather earrding case, £3.0.0.

COLLARO JUNIQL-~Four-speed motor with separate pick-up,
The Pick-up is an ACO3 model and is fitted with the HGI39 Cart-
ridge. £4.13.8. Credit Terms. Deposit £1.3.6 and three monthly
payments of £1.6.8.

GARRARD TA MX !N.—Four-speed. Very well made player
fitted with Garrard GC2 cartridgo, £9.15.8. Credit Terms. Doeposit
£1.10.2 and seven monthly payments of £1.6.6.

RECORD CHANGERS
We have several types available—som2 at speeial pric
send for latest list. =

TEST METERS

Pleas:

AVO MULTIMINOR
A new and very attractive pocket size instrument at a modest
price. Movement ig 100 microamps (10,000 ohms per volt). Six DC
Voltare. Five AC Voltage. Five DC Current and two ohms rar gs.
Descriptive leaflet available free upon request.
Price £9.10.0. Credit Terms. Debosit £1.8.0 and seven monthly

payments of £1.6.0. Leather earrying case, 32/3.

HI.-FI AMPLIFIERS

LEAK TL. 12 POWER AMPLIFIER,.—14 watts output. Distor-
tion.1" at 12watts. Frequency response iswithin .5 dB to 20 20,000
cycies.  Quatput impedance enables any speaker from 3 to 29

ohms to be used. The Varislope and Point One Pre-Amplitiers
are both suitable for use with the TL12. Pricz £18.18.0.

LEAK VARISLOPE 111 PRE-AMPLIFIER.—The latest Leak
Pre-Amplifier. Inputs for Pick-ups. Tuner. Tape or Microphone.
Rumble filter. Recording characteristic correction. Separate bass
and treble controls. Price £15.15.0.

LEAK POINT ONE PRE-AMPLIFIER.—~This unit has input
selector switch for the various rccording characteristics, tuner
and tape inputs. Separate controls for volume, treble and hass,
£10.10.0. Fully detailed literature is available on all ithe above.

( REDIT TERMS ON LEAK TL1Z AND VARISLOPE,--Cash
£34.13.0. Deposit £5.4.6 and seven monthly paymients of

DIT FERMNS ON LEAKXK TL12 AND POINT ONE.—Cash
P1: g £23.8.0. Deposit £4.8.6 and seven monthly payments of

QUAD MARK Tl AVPLIFIER AND CON UNIT,—15
watts output. Distortion at 12 watts outbut is less than .1%.
Frequency response is within .2 dB 29 to 2).000 cwcles.
impedance is 7 and 15 ohms. The control unit has a wide range of
inputs for Pjck-up. Radio. Microphone and Tape. gi"ully detailed
booklet available upon reauest. DIrice £42.0.0. "Credit Terms.
Deposit £6.8.0 and seven monthly payments ot £5.12.0.

MULLARD AND GEC AMPLIFIER KIS, —We stock all th2
items needed for both these kits. Fully detailed lists available.

NEW JASON < MERCURY ”

send for full details.

This fine new switched tuner provides atl threc BBC
unit is supplied ready wired and tested. See our advertisement in December PRACIICAL WIRELESS or
Instruction Book 2,3 post free.

COMPLETE KIT, £9.19.0 POST FREE.
CREDIT TERNMS. Deposit £1.10.6 and seven monthly payments ot £1.7.0.

FM SWITCHED TURNER KIT
programmes at the turn of a switch. The front end

TERMS OF BUSINESS,—Cash with order or C.O.D.
postage and C.O0.D. fee, minimam 2/5.

‘V ATTS “AD 10 (onvrs

WEYBRIDGE, SURREY
Weybridge 4556
BUSINESS ONLY FROM THIS ADDRESS.

54 CHURCH STREET,
. Telephone :
PLEASE NOTE. POS5TAL

Postage extra undsr £3.
Over £3 and under £5 C.0.D. fec only |,6.

We chargz C.O.D. ordzrs as follows. Ub 0 £3,

Orer £5 no charge.

) LT,
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IR | Ty ¢ L]
T C T
T N o T
BHIMAH ﬁBu]A B S T M Y I
i T T :
I A A B L |
The Brimar 6BQ7A is a double triode consisting i e esann i e : o
of two independent high slope sections with Nt ;[ftBRlMAR 2

similar characteristics. The valve is particularly
useful as a cascode R.F. amplifier for television
receivers and also as a combined oscillator and
mixer for frequency modulation receivers. It
can, of course, be used wherever high slope
triodes are required, and features low
interaction  be-
tween the
sections as an
internal screen is
provided which is
brought out to a
separate base pin.

ANOOE CLRAENT ma

5

100 400 500
ANODE VOLTAGE VOLTS

TYPICAL CHARACTERISTICS

Heater vOltage........ocvveiveiiiiiiiiiiniiiiiii e v eens 6.3 volts
Heater current..
Anode voltage..
Cathode bias resistor

Write to the Publicity Department for a data sheet.

!

K Mutual coNdUCLANCE. .. vuivinnititiiiiiiiiiier e ir e nieaanenans 6.4 mAV
: Amplification factor

i ANOde FeSiSTANCE. . evminenirtieeiiiiiiiiieiiertererernrereraraaiennasanns

% Grid cut-off voltage (l“-—-IO,uA) ................................. 10 volts approx.
f

FOOTSCRAY SIDCUP KENT

oo DIY 29

Yes! YOU ean DO IT YOURSELF with the aid of our
RADIO HOME CONSTRUCTOR'S IIANDBOOK.,

Thousands of enthusiasts already own this famous 66 b. hook
which gi\'«‘s full parts lists and circuits of many modern re-
tape recorder, ‘scope, feeder units, communications
tal set, hi-fi amplifiers, etc.

Also packed wlt.h data, building and serviclmz hints. facts and
formuleze. colour code. soldering hints, et Easy-as-A.B.C."
FULL SIZE p.-p. Construction sheets for our outfits are available
FREE with orders sg that even the beginner gets professional results

Elumluld /¢ c/cp//orwr (1//‘/ Cables Limired
FOUR-SIDED BLANK CHASSIS!

Made in our own works from Commercial Quality half-hard
Aluminium of 16 s.w.£. thickness (approx. 1/167) these chassis
will carry components of consxderable weight and normaily
require no corner strengthen
THOUSANDS OF \lZI‘\ ‘TO CHOOSE FROM!

We can now supply on the SAME DAY as your order is
recelved the exact size to the nearest half-inch and in depths
of §* 1* 17 13~ 147, 147,27, 21", 21", 21" and 3", that you require
—AT '\0 EXTRA CH xR(-l* Maximum lengt,h 18-,
To arrive at the cost of any chassis. you need only add twice
the depth to the lenzth and the width, multiply the two and
refer to the table below.
Sq. ins. Price Post $Sq.ins. Price Post Sq.ins. Price Post

18 3i- 173 égg 1/6 336 13/- 1/9

8/~
48 4/- .. 9- 14/ .- first time ! This claim is conﬁrmed by hundreds of genuine testi-
80 /- o 240 10 - 400 15.- " monials received. nd 211 to-d g
& o 2 2 1 o T 2 2 o-day for »eur copy!
144 7/- 304 12 - 464 17- "

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE
TO THE RADIO NOVICE AND EXPERT ALIKE!

RODING LABORATORIES

Full particulars on re'q'u st
PANELS. —Cun toany size up to 3ft. X 3ft. at 4'6 per square foot..
Postage should be added at the rate of 1 oz. for each 9 sq. ins.

H. MITH & CO. LTD. (Metalwork Dept.) b -
287-289, EDGWARE ROAD, LONDON, W.2. PAD 5891 Hurn Alrport, Chns&church, Hants
VALVE S—GUUIUMBEU TRANSISTORS sreciaimy SHOR T-WAVE
2/-,U22  8/-6BE6 7/-6U5 . s W¥s FQUIPMENT
EBal 7/6.UU6 10/~ 8B 5/eu7 5/- FULL TECHNICAL ADVICE SERVICE
ECC33 8/6/VR65 3/6/6BW6 6:6\7De 7/6 o R
EF%  1/GIVRESA 3/66CM - 802 48| 7-Tvansi Portable (Transeuen) Circuit sowe ROr Querlg yed“r;? t‘;' 6 Quall
%%‘% yg y}}q{‘%} g,_ ng # ‘9]3% 5,_ In/znsustor ortable al . eceivers an its o uallty
EF50 5/-VUIll 2/6/6F13 11/6! 10F1 11’6 3-Transistor Radio (Three Dee)} Circuit, -V.o k R
EF80 8/ WT7 31605 6l -IZBAC 76 | 9d. (11d. post pd-)-( : O I Nioter n S rice, 35
E]G-“m 2/‘-|(Z)Z542 85//6 gl(?l(‘ 43;3'123}36 ISE Complete kit only £3.17.6. (Speaker extra.) | Two ,, S s s Ea
X ~ | Transistors—Red Spot, 7/6. Red & Yellow y g
e 191/01185 2/’3@1&« %//8&%2 81 oot (R F), 21/, Green/Yellow Spot, 10/ -
PY8l 10/-|4D1 4/- =18 %18 | Crystal Diodes, #/3.
SPAl 4/J6AKS 7/6SNTGT I35w4 4/6 | Resistors, All Values 16%. l-watt, 6d. K Icomplctarwlthalljcomponenss,
SP6l  8/-16ALS 7! 8/6/50C5 &6 g and full instructions.
Tl 8/6|6AM6 8/-6US(UX) |50L6 86 | & HI-FI ” Enthusiasts Dept. : ggfore;tor%;rm" call and mspect a
11 88 6 w618 76 | G.E.C. 912 PLUS Amplifier Book, d/-. Stamped. © addrescos anvelope s
}’ostage g«ll pexl-l\,alve, ordegs)o:ie‘r éil post Elullard ﬁ;mpliTﬁers Bgok, 3/6i A descriptive catalogue. L2 on
ree. a mpo: 'V Tubes.
mggg;ig('ﬁgtggcloégaﬂﬁff (3;}-‘:; waffl%- F:ﬁir:ﬁ(;e or;l W;;‘Set';ntg::lalr: H.I Fi Speakers. | "' H.A.C."” SHORT-WAVE PRODUGTS
3 .0 al . £0 a. T YR
Componeats. © Ansistor | Full Component List, 6d. Post Paid (C.W.Q.) | (Dept. TID, 11 01d Bond Street,
TELEKIT SUPPLY OAKFIELD RADIO, London, W.I.
igh Street, Becke Lent.
104 igh Bireel. oho oyt BeML | o AKFIELD ROAD, STOCKPORT.

www americanradiohistorv com

Footscray 3333 :


www.americanradiohistory.com

January, 1958
A Suggested Plan for the Beginner to Follow

Refer to Figs. 27, 28 and 29. Note that in
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and positive busbar. The fong strip (minus)
of the torch battery is then connected to the nega-
tive busbar.

Now recheck that the battery is
connected the right way round.
The carbon rods are positive and
the zinc casing is negative.

C3, the coupling electrolytic
condenser. is now connccted
between pins 2 and 3 and is left
“in air ~ on leads about lin. long.
There is always a mark of some
kind on these condensers and it
must be connected the right way
round. Do not use an old one
for this job.

The transformer is now con-
nected. The writer used an
ordinary multi-ratio speaher trans-
former which he had to hand.
The method of wuse (auto-
transformer) is rather unusual.
The tags which are shown for use
with a pentode are taken to Pin 4
and the negative busbar (Eig. 29).
The speaker tags are not used.
The speaker is connected to the
tag normally used for ‘ power
valves " and thc other to the
adjacent pentode tag (there will
thus be two wires on this tag).

Of course, if you wish you may
use a special transistor trans-
former. in which case the primary
winding goes to Pin 4 and the

Another view of the complete set.

Fig. 29 the front panel has been laid flat and some
of the wires arc shown longer than they really
are.

Wire the earthy side of the volume control VRI
to the plus busbar. Wire the short tag (plus) of
the battery (Ever Ready. flat torch. No. 1289)
to S2, and the other side of S2 should already be
earthed via C2. The other side of the volume
control is connected to Drawing Pin 1. Solder
R! to pins 1 and 2, R3 between Pin 2 and the
negative busbar.  Solder RS between pin 3

Torch battery, flat type. Ever-Ready 1289, 4} volts.
R3—2.2 k. ! w. resistor,
R4—25 k. | w.

R5—10 k. | w.

C3—Flectrolytic condenser, 25 v.
Tr2 Transistor OC71 or red spot.

25 1F.

Speaker  Transformer, Standard Multi-ratio
{R.S.C.) (or special transistor output trans-
former).

Parts required if the one transistor receiver has not
bheen made

Detergent Box, 24 turns 26 s.w.g. cnam. copper
wirec and 3 x 40 turns of 32 s.w.g. cnam.
copper wire.

C1 and C2—500 pF trimmers (R.S.C.).

D1—Crystal diode.

R1-—220 k. } w. resistor.

VRI1—Volume control, 50 or 30 k.

§Jrl transistor, OC71 or Red Spot.

81 and S2—Toggle switches.

- Four terminals.

o T _

negative busbar. The speaker
going dircctly to the secondary.
In any casc the ratio of these
transformers is not very critical and you will do
no harm by experiment on this part of the set.

Cpotronal position of
Speaker termindls

\
p y—
&

Front Panel
8% 4°x Koy

To Output

=T Transformer
QSP Ze |zl

Coil wound
on cardboard
carton

4% v
Bartery

.B;aseboard
8°x 4'x 4

To Speaker or speaker 13Gs

on Front Panel

Fig. 29.—The practical wiring diagram.
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How to Check the Wiring

When using transistors it is even more import-
ant than with mains receivers that vou check the
wiring carefully before switching on or connecting
the transistors in circuit. A good method whlch
the author uses is to copy out the circuit on a
piece of paper in pencil and to ink it in bit by
bit as it is checked. Everyonc makes mistakes,
but this method will find them!

drawing pins

ge

Woc(/’rzd on @ 3,
c o TEEEE
oo EEERERE
/
e /

/
Bgsevoard Flat torch battery Standard multi~ratio
Y softwood  (type 1289) alpV Speaker Transformer

Fig. 27.—Top view of two transistor layout.

Fixing the Transistors

Wire in the OC71s or Red Spot transistors.
remembering the safety precautions necessary
with these delicate parts. Here is a suggested
plan to follow. Switch off S2. Wire Tr. 1 with
emitter (remote from red spot) to positive bus-
bar, basc to pin 1 and collector (red spot) to
pin 2. Wire Tr. 2 mth cmitter to the positive
busbar, base io pin 3 and collector to pin 4.

Never shorten the leads. solder in posmons
quickly. leave them suspended “in air.” Make
sure there are no shorting wires.

PRACTICAL WIRELESS

January, 1958

I (ﬁ@ l /; (&) Busbar 2of; Tinpiste,

2 i Copper or Brass

Bend gt right angles along dotred lines '/a’d/.‘;_ho/es

o/\ Yo

I N N I I 6
»1*/-#/44/-1«9»&—/—#/-L%L5—L/+54

2 8

( b) Battery Cup I off, Tinplate etc.
Fig. 30.—Details of the busbars and battery clip.

Testing the Receiver

Connect up in the usual way. tune with C2
and adjust Cl for best results with your aerial,
(Continued on page 801)

s;,’e.f"t»[ oc

Emitter

7
4 Colivcro 2

R
<

[»}
T

- ».
— o

Plan view of the final stage of cons:iruction.

Fig. 31.—Circuit of an
tuner.

improved
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BAND 3 T/V CONVERTER—I85 Mc/s- 199 Mc/s

Suitable for London, Birmingham, Northern and Scottish ITA Transmissions.

Mk, 2 Model as illnstrated.

Tatest Cascode eirenit ¢

¥ 4 and KP4y valves ziving mumn»d ~ensiti 1(‘
(- 1% db) over standard circnits. Buaitt-in Power ~!I[vMy
200-30v. Dimensions only Giin. x gine Hi, din,

‘nuple and easy to hif-~only extornal phig in connections.
Wired, aligned and iested ready for use. Rtate
Channel rémirel. Guar. Bargain Offer—good ‘resuits
or Tull rejund, onty £3.19.8. Carr. & Pack. 4.
Mk, 1 Model using 2 8D3's or LFP¥)'e, Full constn
hit of Parts including drilled chassis 7in. x 4inx 2ling,

Dlueprint, valves and all components, ete., exeluding
Power_snpplics to moditiel W/W d-sign. Barzain Offer
only 2 gns. PP. & P. 2'6, Power Supply Kit. Combiete
20/-. P & 1. 1y5. Band 1-Bani 111 Switch K, &4
CONVERTER ACCESSORIE3

Band 1-Band 11E Cro-s-over Unit, 78, Var, Attenna-
tors Gdb-3tlb., 6.9, BBC Pattern  Filter, 84,
Band I1[ Aerials-outside Single Dipole with 4 yds.
co-an., eted, 13,8, 38 Element Beaw, 22/6. 5 Llemant,
35/-, cte.

vhi
Volume Controls | 80 .57,
Log. ratios, FO,000 ohius
—2 Megzohn L
spindles.
Farntes.
Type.

Polythene

1 rear
Miriget Bdis-

8d.

No 8w, 308w, Dby .
3= 4= 349 !SPECIAL — Semi-air

l.ri|nv:.r ]{)-uio,“ I';.Uml paced  polythene, N

ohmy — 2 Meyoliime, . 3 H

Le s swit i 8o mieh, shm - Coax  lin. Jljam.

Coax plugs, 1.2. Coax | Stamlund core.  Losees

cockets, 1'-,  Conplers, " eut S0

1.8. Outlet boxes, 4:8.
TWIN-FEEDER, Y ohms, 64, 3.1, ;

TWIN SCREEN FEEDER S olims,

STANDARD {in. stiam.
iusnlated.
GRADLE A

yd.

Vvt Bt 2. 9d. yd.

Jonohms, 8¢, yd.
L3 yd.

COAX |

ONLY

ELECTROLYTICS ALL TYPES NEW STOCK

A4 16/450 v. T..C.
16/450 v, B.E.C.
b,

500 v, 4/ /.
]h+1h/-l.)U v. T.C.C. 1 350
v. bub, oo b

3 V0 v Dab.

\JUT.)U’J-)U v. B 4" 86 | 100
Many other types in stock,

TRANSISTOR.—Midget E]ectrolyucs

Tubular Wire Ends H2 20 v BB 513
2323 v, a0 12w 1/9 Can Types, Clips 3d. ea.
2/-  84BO V. 2/

2/ NERAM v, TA2O. 46

Y450 v BuE.C. 231 8+16/450 v. Hunta 5/-
8500 v. Dub, ]1n+n./4n)v T.C.L. 58
N4+ H000 v, Dub, t /.5 b v. Dub, 4/~

TRIMMERS, 9 pi, 8d.T J00 i, SGET | 2 3
50 LATEST MIDUET mid., 4 mfd., 8 nfil., 6y, ... 38
100 pt.. 14 8 oy pr.. 1,9. PHILIPS BV A 8 mid., 10 mid., 1 1afd.. 3 v., 82 il u v. 3/8
Beeh:ve Typ fo 5 pl. or 3 1o 30 pi., 1/= cuch. =IERTES SENTERCEL RECTIFIERS H
RESISTORS. I'tef. values 1o ohins 1 megohis, 4 P«;S wje | Back Voitaces. K3/ \
CARBON WIRE-WOUND . . wcket. High | 8/9 1 K845 3.0 kv, K d kv, 7/8: K:
tow, 3 5w 25 ohms—1,3 Latest cirenit technigne, delayed | 3 kV., 13/8. MAINS aYPES ——R\“ 125 v. 69 mA,,
1w, @d.; 16 w. 10,00y 181 Ave wd neg. fecdback. 0P 4 watts,  Chassis | 481 RM2 125 v. 100 w 58 RM) 125 v
13 w. b 2~ | size 1 x 31 x 2hing Dial f0in, v 43ine Moroor Vert. | 120 ma., 7/8 1 R 2350 :
N - oWy Joes LB feration nanes. Watnn or ivory Kuebs 1o choice. | 1Ype 270w 17781 RN
b BHES Aligned aud calibrated veady for use. it
Hi-Stab, } 110w f ohine 28| and Guality at Low Cost. o ' 1ERER ANSFORMER oo i/
WIRE-WOUND  POTS | Gw.LAB.COLVERN, ete. | { hssis bwiatrl iron malns. BARGAIN @1 oo Brapl new ex “'j";}‘““",““"? midget I.F1
Pre-set Min. TV, Type | Stamdand Size Pots, 2in. | Carr. and ins. 46, PricE I ENS. || size SHHIb Hine 3 [l AiTe o QTli, 1)
Knurled Slotted Knob. | Spindle.  High § or Win. speakers to niateh, 20/- il 25/-. wouwed coils, High Q. Bargain offer, 7/8 pair.
olmna tu 39 | Al Values, 100 ohos to { 7 Valve De Luxe, push-pull EL41 version, 7 watt | pritee™ oo p i
E . : ih H NSFORMERS.—Made in our own
oS K A o0 K B8 00 k68 output. with H:Duty Output Transtormer, £12.20.0. | i hops to Top Grade spor. Fully iuterlease]

W/W EXT, SPEAKER

Carr. X% ins., 3/-.

i 4 . amd _impregnated. RAD AND AMPLIFIER
to ¢ Mer. 3/ ! CONTROL, 1v @, 3/- YP v 6hma,, F. \\' v, or 6.3 v b a
CONDENSERS. . RECORD PLAYER BARGAINS rec a. ret Htre,, . C.R.T. BTR,
dopt 1o R 4 tp. BSR FUW), 99/6. 4 sp. COLLARO ISOLATION TYPE Low lenkagze with or without
3,000 pi. B ohrs - 3 G (‘A.RRARD 4 S £7.10.0 257 sec. hoost voltage. Ratio 11 or 111,25, 2
nd T w5t v.,lﬂg. Rt 73 R 3 e dv., v ur) 3 v., 10/6 . Ditlo with mains primaries
: lnnts, 1,8, ‘ R . 12,8 = ALS to urder.
3 Mnnts, 1,0, aplexr,” 36, f‘fl;"c%’{ﬂg?ﬁsm oo EEE “,"\[faalglg_ LoF, CHOERS ~ 10 15t mA. B 15 1T, 100 m
Wi s kY, T .ub ol 2 kv, T.CAN, 96, . 01 wns 106 : 10 H. £20 mA, 1068 20 1L 150 mA., 15/
RARD ¢ RCIZ0 4HY 49} ggs, Carr. & ins, 46, N .
SPEAKER FRET.—Ihandel Branze anodiced | A1 atove mmts are’ Ltent nolels and OUTPUT TRANSF.—standurd  pentode, 4/
netal M. x min. 203 ¢ ¢ S 12m. fittead with miodorn styled |weight Xtan puslepull 12 watt, 136, ~mad) pentode, 3/9. Mirlget
12in., 4 85 I2in. s 15in., 6 9=, ete, with oruover hewd and twin sapphire 43lu gi’EAl;Erl;S”“MP (15, e, 46
TYGAN FRET |Murphy pattern),—I2in. 121, 2= Coodmane, 1;6 i
e & il So8 - IHIm, § Biihs & Gk __ | r~oTcH BOY. EMITAPE, . uoi. 163 7 ¥ din o« <o
playing, 1,000t roei, A5 - l’nu Totape, S el Cone Goans. 21 80 doin, Ry &
puaity, Bt 12 6. hees oy e, 8 -
38 Aiin, 4. T, 48 8in. P,M. SPEAKER % ohm)
Ex-Mirs’, units. Rota, W.B., Celeshon. rte. Al

SPECIAL OFFER

reconditioned nnd zuaranteed. Idea) ext. umit

Recanling  tape  In W tanefdeiuren, 8. LW L Ge Datto with (/P Trans. §/0.
L200it, an ~taetar ] pdactic spond
crear quahityh
S I 22/6
el pr L)
NEW ALL
BOXED V A L v E S GUARANTEED
15, 1!‘44 8 1. \r‘m 9;- ECLR) 10 8 PCFN 19/8
76 DI 9 bo106 PR 12/8
18,-IDK v) 10 6'PLS 10/~
@8 DL 1276 PLN3 11,6
8 86 'Y Nt 86
RECORD PLAYER CABINETS dOERLESD RISl 3l
Contemporary  ~tyle resine . S 11'8‘1’\'-\:} o
Arottled red WD Crean intenior., 3 108 5
win. titterll with al 3
Pattie hoard el 1l sad Hable dor all 3 : F.M. TUNER-UNIT (87 me 5—103 me/s) by Jason.
modern amplifiers aned 2 Uneut : 12 M As described o Radio Constiuctor.  Pasigrer
Lecord plaver mounting hnud Tea [ > 10/81PEN4 Approved Kit of parts to build this modern highly
a Q,BiL( st 10.819CEsy syveess ul unit, WJriled chassis and superior typs

Cabinet Price, « Us VU, Curr.

2 VALVE AMPLIFIER /to fit abose

niodern circait with JIL84 sutput, ready built, with
trausiorier,

Gin.  rpeaker and  uutput

arr, atul ins., 2.

Terms

aml ine.,

an,

vibwet), | SPECIAL PRICE PER SET

TR3. IV, 183, 181 or 384, or 3V
£3.12.6, | DKuG. DFOG, DAFSG, DLOG ..
GK~, K7, 697, V6, 374 or 6X5

TRS RADIO COMPONENT
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

50 yards Thornton Heath Station.

Listed above are only & few jtems from our very large stock.

it mlass diat, cimls, cont and all
ponents, ete., tor onty 5 Gus., post frec.
specttied quin. valves, 30 -, post free.

baudbook with full deriils, 2fa post free
2-day aliZnment service Low avat dite

Buses 130A, 133, 159, 165 & 192

quality cone
Bet of 4
Hinstrate )

718 plas P& P.

SPECIALISTS (Est. 1946)
(THO 21¢8)

www.americanradiohistorv.com

Hours: 9 am—56 p.m., | p.m. Wed. TRANSFORMER & COIL'WINDING CAPACXTY‘
sead 3d. s:amp today for Complete Barzain Lis'. OPEN ALL DAY SAT. AVAILABLE FOR PROTOTYPES & SMALL RUN3.
C.WF.0.0r C.0.D. Kindly make cheques, P.0.s, ete. payahiclv ' 8.5, Post Packing epoyth. 7L, U6 11,5101 3 510, 2=, 102 2 9.
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‘O°-FIDELITY F.MNM.

Reiiable F.M. Tuners of High Performance for Hi-Fi amplifiers or as add-on

units for existing radios or radio-grams.

Model I. The ** Mini-Magic.”

Model 2.
and completely drift-free unit.

Simple switch-tuning with automatic frequency control.
Kit or separate components.

Fullest information supplied.

Economy is the watchword of this clever unit which is
_achieved without sacrifice of performance: or reliability.

P.T. Kit £4.10.0.

A high-quality, stable
Size 4} x 4} x 5.

5 gns. incl.

nghtucmls All coils for
4)=ccn| Collaro Tape

-

Transistor operation.

STATION
SEPARATOR

HOME - LIGHT -THIRD-

Not a guaranteed cure
but — A positive answer to
selectivity problem.

tron dust | Transcriptor pre-amp.
:::l;:s.uéllp prore P E?é( |
xin; )
BxraemiLy BIAS Type 1061
OSC.
AMAZING EFFICIENCY S(.: ar
For Superhet T.R.F. or Coil = 7,6

I.T.A.Gonverter
To fit inside T.V.

STOP!

T.V. Patterning|

IOIG—I L

An easily fitted—
Simple Remedy

i
Very efficient. Can be
buiit in an evening. State
B.B.C.and LT.A, channels

f Send I - (stamps) for fully descriptive literature I
R ILs including OSMOR DESIGNS — 5-Valve $'Het, Mini-

ARE BEST FOR
Se’le'ctlwt)_{gc Performance

8 O5MOR

Wireless,” “* Radio Constructor.”
Classified Advts. on page 818,

Diagrams, Chassis Templates, Coil & Coilpack information and price

Full Circuits included. See aiso

(Dept. Pw 13) 318 BRIGHTON ROAD,
SOUTH CROYDON, SURREY

ature ditto, Battery and Battery/Mains Receiver,

Mains TAR.FA S’Het and T.R.F. Feeders. Band 3 Converters, Wiring
lists and information on circuits in ** Wireless World,” ‘Practical .
v

CROydon 5148/9

TRANSISTORWISE

“RECO " ALL-WAVE 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 |.5 v. battery for
months of dependable listenini.
Only 29/6.
“ RECO " TRANSISTOR 2
PORTABLE ; receives home £
and continen:al stations. |
£ rrite rod aerial.  Attractive
plastic case, balanced armature
output unit and all parts.
55/- inc. battery.

‘RECO  PORTABLE
TRANSISTOR 3

Uses high gain frame aeria
mounted on metal chassis.
Has variable gain control.
65/- buys all parts, case,
and battery.

All parts sold separately.

Wiring circuit parts price list,
1,- each. P.O. only.

Please note NEW address.

RADIO EXCHANGE CO.

) ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched
i

'62AK This Month’s Bargains
HI-FI EQUIPMENT

| PR
| Avaifable

‘ Grampian

I

|

Amplifiers, speakers, pick-ups by
for
Leak Quad A A
Rogers R.C.A. Spectone ":;"l'-edm"
W.B. Wharfedale, etc. elivery.

D104 CRYSTAL HAND MIKES. List £6. Complete with
6 fr. cord and plug. Very limiced quantity. ONLY £3/10/- each.
HEADPHONES. H.R. Type 4,000 ohms, very sensitive.
| Only 12/6 pr. Post 1/6. C.L.LR type (low res.) 8/6. Post /6.
100 kec/s CRYSTALS, by famous American makers in 3-pin
based holder. New condition. Worth £3/10/0. ONLY 25/-
post free.
1SEM| MIDGET COMBINED {.F. TRANSFORMERS,
"10.7 Mc/s and 465 kcfs (can bz used on 10.7 Mc/s or 465 kc/s
only). 9/11 per pair, postage 9d.

AERIAL WIRE. Copper, 7-25 stranded : 140fc., 10/,
| 70ft., 5/-. Hard Drawn l4g. : [40ft., 17/~ ; 7Cfc.. 8/6. P. & P.2/-
RIBBED GLASS 3in. AERIAL INSULATORS. 1/6 ea.,
or 6 for 7/6. 12 or more post free. Small shell porcelain, 41d.
each or 4/- doz.

CONDENSERS. 8 pF 600 v. Trop. 750 v. normal con-
densers. NEW, ex W D. stocks, 5/6. P. & P. 1/6.

bands, Compiete with indicator bulk. 17/6 post free.

No C.0.D. on orders under £1.

27 HARPER STREET, BEDFORD

Dept. PW)

(MAIL ORDER & TRADE ONLY)

| Dept.

! Please Print Your Name and Address,

. CHAS. H. YOUNG LTD.

“P’ 110, Dale End, Birmingham, 4. (CEN.

1635)
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AN EXPERIMENTAL TRANSISTOR CHASSIS

By R. Hindle

(Continued from page 696, December issue)

S pointed out last month, due to manufac-
turing tolerances. the current gain can vary.
For a collector current of SGO pA.. there
could be a base current of the order of a thirticth
of that current. say 17gA.  This current flows
through R1 in addition to the current drawn by
the potentiometer R1 and R2 in serics across the
battery. For good regulation it is necessary for
the potentiometer current to be many times the
base bias current. The smaller these resistors are
made the greater will be the potentiometer current
znd the greater will be the stability of the circuit.
but there is a lower limit set by the need for
ceconomy in battery current.  Another point is
that R2 is in parallel with the input of the tran-
sistor and so will rob it of signal if made too
small. A reasonable proposition will be to make
the potentiometer current ten times the base
current for the lower limit quoted for current
amplification (i.e.. 17 xA.) say 200 pA. This is not
likely to upsct any battery used for power. Base
cirrent through R1having thus been made negligible
compared with the potentiometer current, there is
0 point in splitting hairs by introducing it into
calculations and so the combined value of R1 in
series with R2 is calculated by Ohms Law to drop
&, volts at 200 uA. ic.. 30.000 ohms. The base has
<0 be slightly more negative than the emitier to
give the basc bias in the correct direction. and
the emitter is .9 volts negative with regard to the
zarth line (500 xA. through 1.8 K ohms). Actually
the base to emitter voltage is .1. so the basc to
carth line potential must be 1 volt. R2 must
therefore be a sixth of the total potentiometer
resistance. te. 5 K&, and the other limb, RI.
must be five sixths, or 25 KQ—the nearest com-
mon values. 4.7 KQ and 22 K@ will actually be
chosen. R?, at 4.7 K. is large comparcd with
the input resistance of the transistor (1 K¢) and.
though some signal current will be lost in this
lower potentiometer resistor, R2, it will not be
stcrious.
. The voltage of the battery will drop with use
below its nominal value and this will cause a drop
in voltage across R3. R4 and Ti in equal pro-
portions. Supposing that the battery is to be allowed
fo drop by about 25 per cent. before being
geplaced. There will then be 14 volts across T1.
which will stitl be satisfactory for the small signal
éurrent condition. The emitter voltage will drop
by a quarter but will still give adequate stabilisa-
tion and .the base voltage will drop in like pro-
portien to hold the base/emittcr voltage at a
reasonable Jevel. “The permissible output current

WIRELESS 797
will also fall. but the following transistor
will have suffered similarly, and as a conse-
quence will be able to accept only a
reduced input before distortion attains

serious proportions. The stage will be able to
accept only a smaller input signal before over-
loading, as the battery runs down because of the
reduced current swing available at the collector.
but in practice it will be the subsequent output
stage that governs the limit in signal input to this
amplifier, which will be able to load the output
sta%c down to the level that the battery will be
used.

On the other hand. supposing the circuit had to
be worked on a higher voltage than that specified ?
The current conditions having been set up satis-
factorily for the 6-volt supolv. all that need be
done is to mop up the excess voltage by increasing
R1 and R3. A 9-volt supply. for instance, would
require the extra 3 volts to be dropped at 200 uA.
by increasing R1. and at 500 uA. by increasing
R3; the resistors at the lower end of the circuit
remain unchanged. Quite hkely. however, if
9 volts were to be used it would be in conjunction
with an output stage. and then some decoupling
between that stage and those in this amplifier
would be necessary. The extra 3 volts would
then conveniently be dropped in the decoupling
resistor. .

Second Stage

The next stage is working under somewha
dilferent conditions. It will b2 accepting a higher
input signal by virtue of the amplification of ihe
first stage and therefore, so that its output may be
relatively undistorted. it will have to be set up
for higher collector current.  The larger output
current swing that it is to give must still keep the
collector current at all times above the leakage
current Jevel. A collector current of 3 mA. will
allow this stage to deliver reasonable power to

7o Switch on Control

70 interstage
Transformer

Chassis.
connection Socket
e not yet
Llow used
ot use

Vi LT
Earth Aeris/
Chassis connection

OQutput

Fig. 17.—Wiring diagrany of the circu’t shown in
Fig. 15 lust wonth.
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drive a pair of carphones and also will give
adequate output to feed an output stage such
as is likcly to be needed by a speaker in a port-
able receiver. when this is built in duc course.

The transformer that will be nceded to feed
the nexi stage eventually to be added is included
in the design at the present stage. The primary
resistance of this transformer mwust be low to
avoid too great a drop in voltage. In fact, the
specified transformer has a primary resistance of
200 ohms and so, at 3 mA., only .6 volt is lost
here. R7 is the D.C. feedback resistor, but it will
have to be less than R4 because of the current
flowing—3 mA. through 1.800 ohms does not
leave much out of 6 volts. The valuc chosen,
47052, provides adequate fecdback because the
greater current drops across it a voltage of the
required order for stabilisation. The voltage drop
across this and the transformer primary lcaves
about 4 volts for the transistor itself. which is
satisfactory for this higher order of signal at the
second stage. The potentiometer current through
RS, R6 also has to be increased to give satisfactory
stabilisation. R6 must not be made too small.
however. if excessive loss of signal current through
it is to be avoided. The base has 10 be at the
emitter voltage ol 1.4 (3 mA. through 4709) plus
the required base to emitter voltage which, accord-
ing to the curves. can be expected to be about
170 mV., indicating an overall voltage around 1.6.
Taking a value of 4.7 K& for R6. which will not
be unduly wasteful of signal current. the value of
R5 is calculated by referring to the relative
voltages to be dropped. As stated-above, 1.6 volts
is across R6, so 4.4 volts must be dropped in RS.
If the same current were {lowing through the two
resistors the value of RS would need to be:

L:*: X 47 KQ = 129 K

The next lower standard value, 12 K. is chosen,
and this compensates to some degree for the
additional current flowing through the upper imb
in the form of base current. The total resistance
is thus 16.7 K& and 6 volts will drive a current
of about 360 uA.. which is large compared with
the base current of SO sA for the average OCT1L.
Capacitances

1t remains to determine the sizes of the electro-
Iytic by-pass and coupling capacitors. The react-
ance of 10xF at 100 cycles is around 160 ohms.
This is reasonable by comparison with the
resistances of the order of 1,000% involved in this
circuit and components of this size are used at
positions Cl to 4. In a portablc system there is
little point in attempting to retain the Jowest ot
audio frequencies as the speaker will not repro-
duce them. C4 is across a resistor of 470 ohms
and consequently it value could be increased to.
say. S0uF with advantage if the amplificr were
to be used with higher output powers to teed
into reproducing systems capable of delivering
Jowei frequencics.

The batlery resistance increases as it runs down
and this resistance is common to all stages fed
from it. CS across the battery limits the coupling
effect by its low reactance, about 30 ohms at 100
cycles.

Construction
The two parts of the chassis are fixed together

PRACTICAL WIRELESS

January, 1958

using the volume control with switch and the
tunirzg capacitor. If the constructor at the present
stage does not wish to provide these components
a switch could be used in the volume control
position and a nut and bolt used in the position
indicated for the tuning control.  The three
miniature  7-pin  valve holders can now be
mounted. these being turned uatil the pins are in
the positions indicated in Fig. 17 and then bolt
holes marked and drilled. Now, so that no mistake
can be made when the chassis is being wired and
when subsequently being used, clearly mark the
pins to be uscd. both above and below the chassis.
indicating which connection of the transistor gocs
to each pin used. Take care that the marking
above the chassis agrees with that below the
chassis, remembering that when the chassis is
turned over the pin that was to the right is now
to the left, and that pin numbers, which are
counted clockwise below the chassis are counted
anti-clockwise above! Pin 2 is used for collector.
pin 4 for basc and pin 6 for cmitter. The trans-
tormer can now be clamped to the chassis with
leads projecting through the hole provided. and
the two socket strips for aerial/earth and output
mounted. The tag strip is screwed to the chassis
to form an anchor for supply lecads.

It will be noted that the aerial/earth sockets are
used at the present stage for audio input signals
—CI wili be disconnected from the acrial socket
cventually. so do not make too good a mechanical
joint before soldering at this point or the capaci-
tor will be damaged when removing the
connection. The output sockets are used as a
convenience whilst the chassis is operated without
a power output stage. The leads from one side
of the sccondary and the centre-tap are connected
to these sockets, the other end of the secondary
being left disconnected. Later, when a push-pull
output stage is brought into usc, these three
secondary leads will go direct to it instead of
passing to an output socket. None of them will
then go to the earth line. The centretap is, ot
course. the point at which the base current is
introduced to the push-pull stage.

A busbar ol 18 gauge tinned copper wire
between one socket of cach of the socket strips
forms a convenicnt anchor for the earth end of
components and is put on first. This is connected
to the chassis at onc point only, actually to a
soldering tag at one of the holding down bolts of
the acrial/carth strip.  All carths go to this busbar
except the battery positive lead, which is conveni-
ently taken to carth via the earth tag of the tag
StFI.

Wiring is very simple, as shown in Fig. 17 and
will present no diflicultiecs. The components are
not necessarily held in the relalive positions
shown on this diagram, which has to be drawn in

this open manner for the sake of clarity. In
practice. the leads and components take the
shortest path from point to point. It must be

remembered that clectrolytics have to be connected
according to their polarity. C2, C4 and C5 are
connected directly to a terminal of the battery
and so the polarity is obvious. C3 is connected
with positive to the base of T2 because this point
is at a potential nearer to earth than the collector
of T1. This is not always so in the case ol tran-
sistor circuits. so it must not be taken as a golden

(Continued on page 801)
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EASY AS "AB.C”—CHEAP TO MAKE!

BUILD |
THIS

POCKET
RADIO

FOR ONLY

I

AT LLAST ! In respopse to many requests
we' now present the DOURBLE TRIODIE
“SKYPOCKET,” a beautifully designed
precision Prro¢ I\Ll‘ RADIO. No radio
knowledge  needed '-EVERY SINGLE
PART TESTED BKFORE DESPATCH ;
our simple,s pictorial plans take you step-
by-step. This set has a remarkable sensi-
tivity duc to painstaking design. Covers all
medium waves 200 to 550 Metres. Size only
53in. x 3in. x 2in, in Strong, Transparent
case with panel, cover and ivorine dial. A
really personal-phone, pocket-radio WITH
DETACHABLE ROD AERIAL.  Sell-
conlained all-dry hattery operation. Aver-
age building time 1 hour. Totil Building
Cost—including ¢Case, Double Triode
Valves, ete,. in fact, everything down to
the Iast nut and holt—ONLY 3//6. with
plans, Postage. ete.. 2/-. C.0.D. 1'6 extra.
(Parts sold separately. Priced Parts List,

) I NEL (t'll&llll {o be lll‘-l\)
IND TODAY

sitive double tllmlt,

Uses unique assembly system

and can be built by anyone

without any radio know-
ledge whatever in 45 minutes.
Handsome black-crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 6}in. x
Sin. x 3in. Covers all Medium and Long
waves—uses only one all-dry baltery. H.T.
consumption only 1 to 1.5 mA. Uses personal
phone. Ideal for Bedroom, Garden, Holiday,

Many  unsolic testimonials,

b Norton of Oxted writes: Yesterday
crening on the Medium wavebund. I counted
32 sepurate stations © I am very pleased with
the °et which is well worm {he money. BUILD)
THE * SKYROMA ¥ NOW ! Teotal build-
ingg cost—everything down to Iast
and bolt—47/8 (Postage, etc., 2/-)—with
full set of clear, ca »-follow plans,
(I'jax t;’?old separately. Priced Parts Lists,
etc..

nut

Total building cost including
choice of beautiful walnut
veneered cabinet or ivory or
brown bakelite. This i the
lowest possible price con-
sistent with high guality, Neo radio
knowledge swhatever needed | . . can be
built by anyone in 2-3 hours, using our very
simple easy-to-foliow diagrams. The terrific
new circuit of the ** OCEAN-ROPPER "
covers &all medium and long waves wilh
optional negative feedback, has razor-edge
selectivity, and exceptionally good tone.
Pricealsoincludesready drillcd and punched
chassis, set of simple easy-to-follow plans
—in fact, everything ! All parts sparkling
brand new—no junk! Every singie part
tested before despatching,  Uses stan-
dard octal-basc valves : 6K7G high-fre-
quency pentode feeding into 6J5G, anode-
bend detector triode, coupled to 6VEG
powerful output beam -power tetrode, fed
by robust rectifier. For A.C. Ma]ns, 200-
250 Volts (low running costs—approxi-
mately 18 Watts !). Size 12in. x 6in. x
5in.  Build this Iong range powerfut
midget NOVW, Al parts and set of
plans, £5.7.8. (Post and packing 3/6.) Parts
sold separately. Priced Parts List, 1/6.

101/6

Build This TRANS!STOR POCKET SET ror oniy 49/6!

VI
A IN !

many

TRANS
superb
x din,,

under
s

FEW ONLY

DONLE

desizn depaltment m
response to a
requests have
designed this
PIXIE” Vest-IPocket

RADIO which glves a
performance.
{t is highly sensitive,
Size only 4tin. x 3hin.

the
7 ozs. '—yet 1t
a TWO-STAGE
receiver covering all
medium waves,
battery, which costs td.—fits inside the case—and la

'l‘

great
CSKY-
ISTOR

weight

working entirely off a tiny

“ pen-light '

ONLY £8-12-6

sts many

months. Uses personal phone and has push-button LUMINOUS

L] On/off Switch. Every part tested before despatch ECIAL Iy axn NEW — NOT
. STEP-BY-STEP® PLANS for ABSOLU l‘l‘ BE A ‘Fotad SUKPLUS ! ° In maker's
huilding cost including  case, transistor ~—everything | 200 e D ons Latest UAS
down 10 the 1ast nut and boOH—ONLY 49/6 \\l(ll |)lalls. Postage. | Wy narch T}-spced record-
NEW  in  makers  sealed | ete., 2. C.0.D., 16 extra. (Parts sold separately. Priced parts | 0880 SSPE0, }{lgh-
artons !—limited guantity of | fist, etc., 1/6.) As the building cost is absolutely “* rockbottom ' gdelity “turnover ' head.
the famous 3-speed record | (it might increase later) DE ‘\1,\\1) WILL BE VERY HEAVY-— Type HGP 37—1. Capacity of

rlayer units, excepticnally easy | RUSH YOUR ORDER TO-IDDAY ! R il 1 12in.,
to fix, with lightweight pi ggm g/?x?l Sx'ntpe?g{?xed in 133;
incorporating ** Acos '’ er BUILD TRANS'STOR SET FOR order, 78, 45, 33} and 18 C.p.am.
turnover head and separate THIS ONLY For A.C. mains 100 to 250 voits,
sapphire styll for Standard || vERY SPECIAL OFFER WIILE STOCK OF - Exclusive magdisk "’
and Long-Playing. With full PARTFS LASTS —The *'Shy-See **  Pocket selector gives quickest and
instructions and fixing plans. | | ¢wo-stage transistor set, size only ¥in.x 3iin. x 4iin. quietest change ever.  With
Unbeatable price 92°'6, plus Covers all medium-waves and works entirely off tiny ** pen- full instructions and fixing
2/6 Post, Packing, etc. C.0.D. llght *” battery which costs 6. and fits inside case. All parts plans.  Limited Quantity at
K- extra. RUSIL YOU R tested before despatch. Can be built for 35/-, plus 2 T £8-12-6, plus 4’6 Post Pacling,
ORDER NOW | | pocineg including Case, Transistor, NTEP-BY-STIE A etc. WY 10K )

\ —BIETORE nm ABSOLUTE BEGINNERS, nuts. bolts, ete, (C.0.D. | | NOwW \\nn |-
Y IT'sS TOO 16 extra.) Parts sold separately, d)nced parts list, etc., 16, | —modernise your radlugxam and
B, AT VERY SIMPLE TO BUILL. increasc its value,

69.

PRESTON 5TR EET.

BRIGHTGH

\ ' Orders receive prompt altention. Cheques accepted. Cash on delivery 1/6 extra. Please print name and address in block leilers.
H l Suppliers to ScI;ons Universities. Govermnent and Research Establishments. Complete range of components and vaives
stocked. CALLERS WELCOME. Shop Hours - 9 am. to 6 p.n. (1 p.n, Thursday)., Regret no C.0.D. abroad.
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MINIATURE MOTORS

Will work on any voltage from6 to 12 v.
Complete with gearbox. Overall size
2¢in. long x 1!in. x lin. Ideal for models.
remote control. etc. Orlginal cost
over £2.

Lasky's PRICE 12/6 post us.

PV VY VU U VYV ITYY YYUYY

4-SPEED SINGLE
PLAYER BARGAIN

» COLLARO ‘“ JUNIOR " 4-spd. motor

' and pick-up with HGP539 cartridze.
Post 5/-.

) 92/6 Motor only, 59/8. Post 2/6.

: Pick-up only, 33/6. Post 2'6.

LA 4 4 4]

Y VV V VWYY

TRANSISTORS

i Hermetically sealed and
temperature  variations.
guaranteed efficient.

unaffected by
Tested and

R.F, P.N.P. Junction Tyvpe, suitable for
medlum and low freq. oscillators, freq.
changers and LF. amplifiers

(1.5 to 8 Mc's).
(Double spot—yellow and red.)

AUDIO P.N.P. Junction Type, suitable for
high gain and low freq. amplifiers, and for
output stages up to 250
milliwatts.
(Double spot—yellow and green.)
Post free.
Full operaling data and circuit diuarams for
receivers, oscillators, amplifiers, etc.. subplied,
-

TRANSISTOR AMPLIFIER KIT

200 milliwatts. Output impedance 5 ohms.
Operates from 6 v. battery. Miniature size :
3iin. x 3iin., height can be under lin.
COMPLETE XIT including 4 Transistors,
PRINTED CIRCULT, full instructions.

VY VVVYVVVVVVVVVVVYY VY
Post 3'6, Full details on request. 79/6 :'
» COLLARO 4-SPEED

TRANSISTOR S/HET TUNER } MIXER AUTO-CHANGER
F‘(n‘ construction on Printed Circuit. Uses 3 » Latest model RC.456 mcorporagng

Transistors. 1 germanium diode. 3 I.F. » auto and manual control enabling
nansformers Ferrite rod aerjal. Operates b records to be played singly or auto-
fr.nmﬁtv.bf_\tteryap_dljv.cell. Sizeof Printed p matically. Complete with Studio
CreelE, B, = B £5 |2 9 P crystal p.u. and sapphire stylus.
can BE BUILT FOR £5/12[9 post we. > List £13'17/-.

Full detalils on request. LASKY'S PRICE
Demonstrations at both addresses. : Post 5/-. £8/|9/6

BARGAIN OFFER OF
POCKET VOLT TEST
METERS

b

D.C and 0.25 v.

. 0-250 v.
Comnlete with leads in canvas case.

Two ranges.

LasEY'S 12/6 rost & Pke. 2.

In leather case, 1'6 extra.

LASKY’S (HARROW ROAD) LTD.
42, TOTTENHAM COURT ROAD, W.I.
370, HARROW ROAD, PADDINGTON, w.9.
Open all day SATURDAY. Half day Thursday.
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.

Telephone : MUSeumn 2605,
LAD 4075 and CUN 1979.

FrRee To AM
[ wrses| ENG

BITIOUS
INEERS!

72 ALFRETON ROAD,

EDDY’S (Noitm.) LTI.

(DEPT. P.W.)

NOTTINGHAM

THIS MONTH’S SPECIAL OFFERS

1,200ft. reels, 9/1) each. Post, etc.,

To convert all

for Mains Operation. Mains
input 220/240 v. A.C. H.T. output 85 v. 10 mA. L.T. output
Size 3.7in. x 2.5in. Actually smaller than
Amazing price of 55/- plus 2/6 extra
1/- each, 10;- dozen. Post extra,
16/11 each, 2/- extra post and packing.
ALL NEW and GUARANTEED.

Have you sent for your copy ?

: * ENGINEERING RECORDING TAPE.
OPPORTUNITIES ’ | WHICH IS I/- exera,
is a highly informative YOUR PET MIDGET BATTERY ELIMINATORS,
guide to the best-paid SUBJECT ? low-consumption Portables
Engineering posts. It} Mechonical Eng. 1.3 v. 125 maA.

4 tells you how you can Electrical Eng. H.T. Battery akme.
qulckly prepnresast h%r‘n(;: Civil Engineering post and packin
on = Radio  Engineering
FEE " terms Tfor a Automobile Eng. 3GdERMANIUM DIODES
recognised engineering | Aeronautical Eng. 5-INCH SPEAKERS
qualification,outlinesthe Production Eng. z
widest range of modern | Building, Plastics,

: Home-Study Courses in

; Draughtsmanship, | : SURPLUS,NEW & GUARANTEED | P
all branches of Engineer- Television, etc. A?r{sup:je LS, GUARA Zii’.’f.e asr:id
ing and explains the ! P g 6d.
b 8 fits of Emol GET SOME against per valve
enefits of our Employ- LETTERS damage in extra.
ment Dept. If you're transic ver
Ea;:l:ngoffssa::::;: ﬁégrs ACTER Y:)UR 6d. extra, All tested before despatch. FREE.
foomis readine s | nivene |15 B BES BH | BME O || B &
unique book. Send for | " U Vet L IRE 108 || 607G e WG W6 || BZBL 9
your copy to-day— AMILPE IN5G 10/6 6Q7GT 8/1 12KBGT GZ32 12/6
FREE. AMILM I 1R5 7111 6V6GT 5/1 /11 GZ34 13:11
QS-S 185 70- 6X4 6/ DMT0  7/11 MUI4 g1
==+ FREE COUPON-=--- ? L.L0O.B. 1T4 T 6X5GT 7/ EABC80 7/6 CC84 8/-
. A.F.R.Ae.S - 3Q4 9/- TY4 771 BI1 /6 PCL83 18/11
Please send me your FREE 148-page | B.Sc. 305 96 10F1  14/1 ECC84 10/- Y80 8/3
“ENGINEERING OPPORTUNITIES™ o | 4 M mricl R.E. as¢ 8/- VF9 11 BCC85 9/ PY8l 88
' i 3v4 8i- 1487 13 CH35 /6 UF4l  g-
o| CITY & GUILDS | | Svagr 76 25L6GT _ 9/- H76  7/8 UYss g1l
. GEN. CERT. 524G 9/6 35A5 11/3 ECL30 8/11 UL84 11/6
OF EDUCATION 6AME  6/11 35W4 78 F33 - UCH42 ~ 8/-
Mol - atc., etc. BSG  3/11 35Z4G 71 EF4l 9/~ UL4l 911
s Subject or Exam. 6BA6 6/8 807 (B) 6! %g‘.gg 13/3 U2 13/6
% that interests me D gg‘l’s 1:;7/6 ggg 3/11/ EF89 9/1/1 UY41 7'6
< British Institute of Engineering Technology ; P15 14/9 956 2/ EL32 (4 pin) u76 78
'5098 College House, 29-31, Wright's Lana, 6J5GT 4/11 958 31 3/11 W6 718
. Kensmgton W 8. No Lists. Trade Enquiries Invited.

www americanradiohistorv com


www.americanradiohistory.com

January, 1958

rule for all time. C1, however, has its negative
1erminal connected to the base of T1 because it
is assumed that the input signal has no D.C.
‘component.

iUsing the Amplifier

This amplificr was tested using a pair of low
resistance carphones across the output sochel.
Phones were also operated directly in the collector
circuit of 12, without the transformer in circuit.
High resistance phones would provide a better
match to T2 when operated directly in the collec-
tor circuit but would drop a considerable
proportion of the available voltage and would
result in the transistor operating on a lower
current condition than intended, giving a lower
output, so that the benefit of bt.llLI matching
would not materialise. Low resistance phones are
batier. but if only high resistance instruments arc
available they can be used.  Results are betier
with the transformer than without.

The amplifier. without any additional stage, has
driven a loud speaker. It will be realised that
llu. total power dissipated in the second stage is
pnly 6 X 3=18 milliwatts, and not all this by
any means is available as audio power, so normal

PRACTICAL WIRELESS
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Joudspeaker volume cannot be cexpected. but guite
readable signals are available and it ts more con-
venient to use this than a pair of headphones.
No attempt is made to try to match speaker to
transistor. Conditions have been set up for the
complete design and this is just a makeshift
method of trying out the first part. Actually, one
of the surprising discoveries from these tests 1s
the high sensitivity of modern speakers.  The
input signal used for the tests was from a simple
audio test oscillator.  Any source of audio. pro-
vided that it has no D.C. component, or so long
as there is a blocking capacitor to prevent the
D C. irom getting to the amplifier, can be used.
In the case of a pickup a scries resistor will be
needed both to provide the proper load to the

pickup and 10 ensure that the input current
to the amplifier follows the voltage signal
produced by the pickup. The series resistor

should be that quoted as the correct load for the
pichup. it it is the crystal varicty* " A lantern type
6 volt battery was used for the tests.

We shall now proceed to develop this a"nplmc
into a complete. but simple. receiver.

(To be coniinued)

i A BEGINNER’S CONSTRUCTIONAL
__COURSE (Continued from page 794)
and in your locality. remembering that cach will
ifect the other to some extent. I you are for-
tunate enough to have a milliammeter you may
tonnect it in one of the battery leads. when it
shou!d show about 2mA and not on any account
rmore than SmA. This drain on the battery is
anly 1/150th of the consumption of a torch bulb,
s¢ the Jife will be very long indeed.

Other Arrangements With This Circuit
_Some readers may like to make this into a
scmi-portable wunit for campers, cyclists. boy
scouts, ctc., for it is easy to stick a skewer into
damp soil and hang some wire from a tree. The
writer used an ordinary 8in. P.M. speaker, but
for portable use he tried and got good results with
an ordinary low resistance balanced armature
type ecar-piece mounted behind the front pancl
with a fabric-covered hole in front. Using this
earpicce no output transformer was used, the
phone being connected in place of the primary
(between battery minus and the collector of the,
second transistor). The volume is quite good, but
bass notes are lacking, as in any small speaker.

Having made up the unit you may like to box
it into a permanent cabinet or to rebuild it into
your own design. fitting variable condensers in
place of trimmers. an internal speaker and
terminals at the back of the cabinet.

hnproving the Tuned Circuit

‘A further refinement which the author found
not in the least necessary, is to rewind the
mcdium-wave coil, making taps (small twists in
the wire) every five turns. . The lead from C1 then
goes to one of the taps, the best one being found
by trial and crror. The red side of the diode may
also be tapped in on one of the taps. again by
trial and error. This will only affect the medium
wave band (Fig. 31).

A C.R.L. BRIDGE
(Continuzd from page 789)

into five or ten parts, but not marked. Another
method is to mark out the first three precision

marhks, then seclect ordinary resistors of these
values and check them to ‘select the ones that
agree with the marks made. then put, say, the

precision 1K and the sclected 1K in series to
give the 2K mark. The two 50K resistors will
give the 100K mark if placed in scries, and the
25K mark if put in parallel. The two 3K in
series will give the 10K mark. and in parallel
the 2.5K mark. Using a third resistor of 1K will
give 3K in series. and by various combinations
the whole scale can be calibrated. ‘As a matter
of interest, the minimum number of precision
resistors required to give the whole 20 calibration
points is as follows; eight resistors are reqmrud
namely 1K. 2K. 2K, SK. 10K. 20K, 20K, 50K,
by using various combinations in serlu,s the whole
twenty points are covered. Having gomplded
the resistor range, the next onc to do is that
for the capacitors. For this you can use capam-
tors if you like, but it is not necessary if you have

calibrated the resistor range accurately, for. by
taking the reciprocal of the mark on the resistor
range and marking it at the same point on the
capacitor range the readings will be accurate for
capacitors. For instance. tal\u the S mark on the
resistor range. this will be 0.2 on the capacitor
range, similarly for 0.2 on the resistor ‘range it
will be 5 on the capacitor range. To change
resistor value to capacitance value divide the
number into one. thus 5 divided into 1 is 0.2 and

2 divided into 1 is 5. For the inductance range
use various chokes and coils to get the calibra-
tion points. The most useful points on range
L1 arce 3, 5,10, 20. 40 henries.

If the bridge is operated where direct light falls
on the indicator it is best 1o make a shicld for it,
as Fig. 14. where the shaded parts are cut out and
the aluminium bént round to form a shield.
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HE use of a clamp-valve circuit in “holding
T down ” the P.A. stage has become almost
universal. A typical circuit arrangement

is shown in Fig. 1. where a triode-connected
pentode is used as the “clamp-valve.” In the
absence of any R.F. grid drive, the clamp-stage
runs without bias, and thus tends to draw a heavy
current. The screen resistor of the P.A. stage
has to pass the current drawn by the clamp-
valve, so that a large voltage drop occurs, and the
cffective screen potential of the P.A. stage be-
comes very low. With the very low screen
voltage caused by the current flow in the clamp-
valve, the P.A. stage will only draw a small anode
current, and this may be arranged so that the
anode dissipation of the P.A. tube is not exceeded.
When R.F. drive is applied to the P.A. stage.
the negative bias developed across the clamp-tube
cuts off the clamp-valve. so that only screen
current flows in the screen resistor, and the
normal screen potential is developed for amphi-
fier operation. Thus the value of the screen
resistor used in the clamp-valve circuit is the
normal value employed for Class C operation of
the P.A. valve. A smooth contro} of C.W. power
level may be obtained by a potentiometer
arranged to adjust the bias applied to the clamp-
tube, as chown in Fig. 2. By this means the
C.W. operating level may be lowered by letting
the clamp-valve conduct to an extent determined

By O. J. Russell. B.Sc.(Hons.), G3BHIJ

fie
RA.
Valve = RFC.
RE = e
Dive -’-\ ZRs
/4 ————
HT
?)7 - F
e ==
—— - -
L

Rg
13 |
= [ |
Fig. Y —The simple clamp-valve circuit used to

“hold down” a P.A. stage when excitation is
removed, and no fixed bias softirce is used.

~.
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by the setting of the potentiometer. As the clamp-

valve conducts, the current passing through the

screen resistor lowers the screen voltage and thus |
lowers the anode current and power level of the

P.A. stage. This facility is often incorporated in

transmitters to enable a quick adjustment of

power output to be made.

However., we have been careful to refer to the
C.W. level of output, as there are some sizeable
snags. Firstly, if anode and screen modulation
is employed, then if the clamp-stage is used to
cut off the screen voltage to a lower figure. when
the screcen voltage rises under modulation, the
clamp-valve will conduct more, and may clip the
modulation waveform on the positive peaks. This
results in a serious loss of modulation capability,
and will also result in appreciable distortion due
to the heavy clipping of the positive going peaks
of screen voltage. Judging by some modulation
circuits which have been suggested for amateur
use, therc may be some amateurs who have no
objection to radiating splatter caused by -distor-
tion products. However, their fellow amateurs
will certainly object. Moreover. the effective per-
centage of modulation is severely restricted and .
may be even more so if the operator turns down
the audio level until splatter is not heard. under
the mistaken belief that the splatter is caused by

(Continued on page 805)

Tge
RA.
or Valve BEC
Drive -
-t

[

Fig. 2.—A potentiometer enables the clamp-stage

setting to be adjusted on C.W. so that the P.A. stage

runs at any desired power setting within the range
determined by the circuit conditions.
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SKILLED
MEN!

HERE'S A NEW WAY
TO BETTER YOUR INCOME!

Up to £25 tax-free bonus plus first rate
wages for two weeks of your time

re you in a skilled trade? Then you can
A probably add a tidy sum to your income
by joining the Army Emergcncy Reserve.
For one thing, you get pay and allowances
at full Regular Army rates whilst in camp.
And the more your skill’'s worth in civilian
work, the higher your Army rank and pay.
Ectter still. you also get £9-£25 bonus tax-
free (£50 if you are an electronic specialist).
For this you just spend 15 days a year at

VACANCIES
FOR
ARMAMENT ARTIFICERS
RADIO - RADAR

AND

ELECTRICAL CONTROL

a camp, working on your own speciality.
And money’s not the only profit you get
from that. You get a grand refresher course,
giving you a lot of new ideas, and putting
you right in touch with the latest Army
developments. And you get a welcome
break from the usual routine, with sports,
games and a great social life. For the place
is full of people with the same interests
as yourself. Don’t miss this chance! Send
off the coupon now to: H.Q.,, A.E.R.,
R.E.M.E., Broxhead House, Bordon, Hants.

POST THIS OFF RIGHT AWAY

Please send me—writheut obligation—the illustrated booklet
telling all about the Arymy Enicrgency Reserve.

NAME . o o cnrmenisirsmecr o comssasssinasssesstsatnetss et caessesns

ADDRESS

i T
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I.T.A. CONVERTER. All LT.A. stations,
use, complete with power pack, fine tuner, etc., £4/7/6, as
ilus. Metal cabinet, stove ename! grey hammer finish., Walnut
cab., £4/17/6. Lizard rexine, £4/12'6, Chassis (less cab.).
+77/6. All with two ECC81, Af
plus 3/- p. & p. (C.O.D. 2'-
Clip on LT.A. aerial
or mount in

ex(ra).
to EXIStlﬂz mast,

loft. 3 element, 27/-; S.E.
352 ; £.E., 55/ low loss co-
axial, B8d. yd Terms on

complete converters one-third

down and balance. plus 5/-,

payabie in 4 equal monthly | =
instalments. Postage with firse

payment.

ELECTROLYTICS 25 m*. 25 v. tub. wires, 9d.: 12-12 mf.

275 v. tub. wires, 7[3 32.32 mf. 350 v., igin. can. 3'- ; 200 mi.
6 v. in. can. 9d. 16-24-8 tnf. 250 v., 1. c:m 3/-: .100-200 mf.
275 v. can. 7/6.

MAINS TRANSFORMER. 290-0-290 v. 60 m.a, 63 v
24 A and 6.3v. $ A 12/6 (p. & p. 3/-).

BATTERY ELIMINATOR. 90 v. I5 m.a. and 1.4 v. 125 m.a.

for 4 low consumpuon valves ; 5%in. x 31in. x 2in. for 200-250 v.
input. 35/- (p. & p. 2/6).

Ex-W.D. PERISCOPES fixed. giving rise of 10in.
(p. & p. 3/-).

Price 4,6

wired ready for !

. switch.

HIGHLY SUCCESSFUL 13-
CHANNEL CONVERTER.
Designed and made by 3 world-
famous organisation regardless of
expense. Tunable over the
whole of Band | and Band il to
give one Band | and two Band |l G
stations at the " turn of " £5 5 o
Acts as Two-valve Pre-amplifiar on Band | Valves
PCC84 and PCFBO. No drift. In Moulded Bakelite Cabinet
8lin. x 4lin. x 6in. high  Wich full operating instructions.
Built-in Power Fack added by us Separate gain controls for
LT.A. and B.B.C.(p. & p.3/-, C.O.D. 2-)

AB ABOVE LESS POWERPACK 72/6 (P. &P.3;-)

the

CONVERTER ovallable for Philips receivers to above speci.
fication complete with built-in power pack, at £5,5/-. P. & p. 3/-.

CONVERTER in above moulded case, complate with power
pack. Having 3 position switch, giving—OFF—=ITA—BBC.
Valves used PCF3) and PCC34. A |3-channel converter (=
the low price of £4:15 0. Tunes over the whole range of Band II'.

ALL CONVERTERS FITTED WITH CO-AX PLUC.

turnover crystal pick-up. 4-speed |

over crystal pick-up with T
head. £6/16,5 (3/6 p. & p.).

GLADSTONE

£8/1

AUTOMATIC RECORD ‘® g
CHANGERS are in shortI
supply. Collaro RC456 Studio |

nixer. A,C mains 200-250 v., | \
see illus. ALSO Collaro single I?‘ =i,
player AC3/554. 3-speed, turn- I@"-

i

O |

I 1.T.A. AERIALS.

; PLEASE.
6/6 (5-p. & p.) |
1

RADIO

ALL NEW GOODS

38 - carriage paid. ? element, 53 -, carriage paid.

LOW LOSS CO-AXIAL CABLE, 8d. per yard.

3 CHURCH RD,,
82» HIGH STREET, CAMBERLEY, SURREY

lin. to 2in, mast mounting 5 element,

POSTED ORDERS TO CAMBERLEY,

REDFIELD, BRISTOL AND,

e e N P PP P

ALFRED PADGETT)|

40, MEADOW LANE, LEEDS, 11
T CLECKUEATON 9

VALVE TESTI'RS.—Fx LAY,
cowmplete with Ccase and meuer.
£3 17/8, carriage 7 5.
BRAND NEW TX TYPE 240R.—frcq.
a6, 3 m/e.. complete with 3 Dt,t. 19, 2 (NG
and 1tG6 valves, 17,8, care. 7.5,
Muke a et of Fairy Lights,  Bulhc
miniature, 4'8 per doz, Post 1-.
RBRAND NEW EF50 VALVES. —Irurcna
strip with valveholders and 10¢King rings,
10, post 2/-.
CIOKY,—3 hy., 150 mill, 1'8. rot 1 8.
6-\\‘\\ JONUES PLUG AND SOURVT, V-
post 1
MIXED A, NUFS AND
Half a pound for 1 8, post 1 4.
PAPTER BLOCK CONDENSURS.--3 m..
500 v, working, 3'-, post 1.6.
NEW RED SPOT TRANKSISTOIS, 76.
Diodes 10, cuch, Not rejects. Post 3.
OCTAL VALVEHOLDERS.--Removed
flom new scts. Amphinal type 26 por
doz., post 9d. Int. or Mazda,
NEW  TLU.B, PARTS.—Mike Drives,
Vernier Drives, 2'8. Switeh and linob, 14-,
Handles. 8ed. cach.  Coi! tormer Pot.. Gd.
Post 1~ cach extra. .

Type 44,
Not tested,

S4hyolt

ROLIS.—~

2 8 ( I

L 6KT, s 60
: VRI1 d"
30.4-: 4

12A6M. 4 3‘
S e e el e e e

AlD valves Od. Tos

!
PTRANSISTOR
} Postaze 9d.
by R. P. TURNER
A practical work book showing
ejectronic technicians, engineers and
experimenters how to use various
transistor circuits. Over 150 practical,
usable circuits. This book will save the
practical man hours of tedious and
{ruitless hit-or-miss experimentations.
i F.M. RADIO SERVICING HAND-
IBIBOOK. By G. ). King. 25s. Postage
FUN WITH RADIO. By G. Davey.
10s. 6d. Postage 9d.
THE A.R.R.L. ANTENNA BOOK.
18s. Postage 1/3

»
>

»

23s. Postage 94.

A  BEGINNER’S

RADIO. By F. |
Postage 6d.

RADIO'VALVE DATA. Conpilad
by ““WW." 8§s. Postage 8d.

MULLARD MAINTENANCE

’ MANUAL. 10s. éd. Postage 1'-.

GUIDE TO
Camm. 7s. 6d.

> THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
’ of British and American Technical Books
Complete catalogue 6d.
19-23 PRAED STREET,
LONDON, wW.2

Phone : PADdington 4185
Open § duys 9-6 b.m.
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Sell-tuned,
Aerial, 153 - cach.

Designed for use in pocket Tran-

TELETRON TYPE FX.25

Dual-wave Ferrite Rod

sistor receivers.  Descriptive folder
with circuit-component layout, and
wiring instructions for a  three-

- fransistor regenerative receiver. Price

RAPID TV REPAIR. By G W Haarh. |

6d. NO acrial, carth or wning con-
denser required.  Qperates speaker
from 2 Penlight cells.  AIl parts,
including cabinet and chassis, avait-
uble Trom component Sl()d\lslS

ril_‘{[

Miniature Transistor 1FTs & Osc
coil for 315 ke's, 6'6 ca. FRM2
Trunsistor Ferrite Rod Acrial, 10,-.
Available from component stockists,
Stmp for m/)l[’/('te'list.v and circuits.
THE TELETRON Co. Ltd.
266 Nightingale Rd., London N.9
HOwW 2527
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overmodulation. If the clamp-valve introduces
serious clipping of positive peaks, then splatter
will be introduced far below the 100 per cent.
modulation level. If the gain is turned down
until splatter cgases. then the overall modulation
level may be very low indeed. The fact should
be noted that it the grid drive is at all low, then
there is a danger. o? the clamp-tube not being
cut off fully. If the clamp-valve is not cut off
fully. then the P.A. scrcen volts will be lower
than they should be. and output will fall off. Thus

o A
l HT+

1

Fig. 3.—Returning the screen 1o the unmmodulared

supply prevents the clamp-valve clipping positive

modulation peaks. However, this connection does

not permit full modulation as the screen supply is
unmodulated.

il

below a critical drive figure, a clamp-valve pro-
tected P.A. stage will be very sensitive to a fall
in grid drive and output will drop off very
quickly as grid drive falls too fow. Clearly, for
telephony working. plenty of grid drive is neces-
sary to ensure that the clamp-stage remains cut
off, even when the modulated H.T. line doubles
its potential on modulation peaks.

The Valves

Unfortunately it would seem very clear that
it is sometimes difficult to ensure that the clamp-
stage will not start to conduct on positive modula-
tion peaks. Various combinations of valves are
emploved for clamp service. Thus for the
807 valve, a 6L6 is often used to ‘“ hold down ™
one or a pair of 807s. while a 6Y6 s
a rather better choice. The KTo66 is also
excellent as a clamp-valve. In all cases therc is
the possibility of positive peak clipping occur-
ring on the positive peaks of anode and screen
modulation. In some cases a definite backwards
flicker of the plate current meter needle may, be
observed on modulation, and the modulation may
appear to lack punch, despite thc fact that ade-
quate audio is available.
of 4 tube such_as the 6V6 for the clamp-valve
his® been Tesorted® to for ‘ ‘phone wuse- enly,”

In some cases the use.
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despite the fact that this does not give as good
a cut off on standby as the 6L6. However. the
shorter grid base of the 6V6 is held to ensure that
the 6V6 valve is held in a cut-off state even on
modulation peaks. With a 6Vé clamp-valve, how-
ever. a pair of 807s with 500 volts on the plate
draw just about their maximum rated dissipation
under * key-up " conditions.  Thus the clamp-
stage becomes merely a protection failure device
that protects the P.A.° stage from c¢xcessive
dissipation should the drive fail. To save running
the. P-A. at full dissipation all the time during
“standby 7 periods it is then necessary to switch
the H.T. supply. Switching the H.T. supply is not
a bad idea. of course. but if this is.done then one
might just as well omit the clamp-valve and
arrange for a few volts of protective bias to be
developed by a small cathode resistor. so that the
P.A. valves will not burn out in the absence of
drive.

As the troubles of the clamp-valve commence
with the application of modulation, and as the
clamp is otherwise a very convenient way of
adjusting power level, the above expedients of
*’phone only ” type clamp-valves that merely act
as P.A. protectors, or the use of standby cathode
bias are not too attractive. What is needed is a
foolproof method of providing flexible clamp-
ing operation with full power level control that
will work satisfactorily on anode and screen
modulation.  One such circuit arrangement that
the author can confidently recommend is shown
in Fig. 3. In order to prevent the clamp-valve
anode voltage being affected by modulation, with
possible conduction on modulation peaks, the

HT+

NMoaulation
Trensformer

AMARAL
VIVVYYY

;

Clamp
Tube

Fig. 4.—The screen may be modulated from an

‘independent winding, thus enabling full clamp-valve

control 10 be retained without any difficulties on
modulation peaks,
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P.A. screen supply is taken from the unmodulated
supply line.  Normally it would not be possible
to obtain satistactory full modulation by modulat-
ing the anode alone. although quite good speech

may be obtained in this way.

Fig. 5.—The sclf screen sysiem of modulation

enables the screen to develop its own modulation

voltage when the anode is supplicd with modulated
H.T.

Satisfactory Circuits

] Satisfactory “ plate and screen™ modulation
is assured in the circuits of Figs. 4 and 6. In
Fig. 4 a separate winding is used to modulate the

sereen.  The use of a separate winding requires
that the screen winding supplics the correct frac-
tion of audio to the screen, and at one time

WIRELESS

modulation transflormers were made with separate
screen windings provided.  As mayv be expected.
however. these windings were designed for a
specitic tvpe of valve and were something of a
compromise, as the fraction of audio voltage
depended somewhat upon the operating condi-

=
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4

~}

5 Com L5000 - Fam
o_l - s
*——o0
AT+
.
-

Fig. 6,.— The sclf screen svstem applied 1o the clainp
circit,

tions of the P.A. stage.  Generally the fraction

would be caleulated on the ratio of the screen

voltage to the anode voltage.

(To be continued)

News E@hﬁ the CiubS

PONTEFRACT AREA TRANSMITTING GROUP
Hon. Sec. : W. Farrar (G3ESP). 6. Hzmsworth Road, Ackworth,

Pontefract. Yorkshire.

A CLUBROOM is now in use at the Queen’s Hotel. Pontefract,

and the callesign GIFYQ hus been re-issued.  The club is
alraady ©on the air” and when complziely fitted out should -be
active on all bands from [-8 to [44 Mc's with telephony, and
telegraphy.

Meetings are held on the first. third and, where applicable.
fifth Thursdays of each month from 8 p.m.  Morse-code practice
and talks and discussions form 4 part ol all me22tings.  New
mombers arg very wewcoms, :

TORBAY AMATEUR RADIO SOCIETY .
Hon, Sec.: Geo. Western (G3LEL), 118, Salisbury Avenue,

Barton, Torguay. s Q '

THE meeting held ar the Y.M.C.A., Torquay. in September,

proved most interesting, The principal speaker being Mr.
W. Jones (GIBBF). Newron Abbot. whoss constructive walk for
beginners was particularly appreciated by the many new mezmbers
present.

ROCH VALLEY RADIO CLUB

Hon. Sec. : D. J. Power, 2, Clemznt Swrect. Rochdale. Fancs,
NEW ¢lub to bz known as thz » Roch Valley Radio Clubh ™
- has been tormed in Rochdale.  Mestings will take place

Jay at 8 p.m. in the Windmill Hotel, Sudden, Rochdale.

All thosz interestzd will be made waleomz. For the present all

enyuiries t0 be made (0 D. J. Power, bsq., 2, Clement Street,

Rochdale.

SPEN VALLEY AND DISTRICT RADIO AND TELEVISION
YCIETY

Hon. Sec. : Norman Pride, 100. Raikes Lane, Birstall. Nr, Leeds,
IT is proposad to organise a Northern Mobile Rally on Sundas,

April 27th. 1958, to be centred on the West Riding. Plans
are in hund for a suitable tocation and offers ol support should
be sent to the Hon, Se.

BURY RADIO SOCIETY

Hon. Sec. : Mr. L. Robinson, 56, Avondale Avenue, Bury, Lancs.

'l‘HF. Bury Radio Socicry will meet at 8 p.m. on Tuesday,
December [0th, at the George Holel, Kay Gardens, Bucy.

for the Annua! General Meeting tollowed by a Junk Sale.

BRIGIITON AND DISTRICT RADIO C1.UB
Hon. Sec. : My, R. Purdy. 37, Bond Street, Brighton |, Sussex.
AT the recent Annual Generul Meeding, the tollowing new
Committee was clected : - - .
Abr. R. Purdy, 37, Bond Sireet, Brighion 1, Sussex.
M. C. Fairchild, GIVY.
Mr. R, Langridge.

Hon. Sec. :

Chairman :

Treasurer ©
fifth mcmber. .

The Ctub will continne to meet on Tuesdays ag the * Eagle
fnn." Gloucesier Road, Bright=n, 8 pam., where afl visitors and *
prospective members will be most weicome.

CIIFTON AMATEUR RADIO SOCIETY .
Hon. Sec. Ir. C. HL Bullivant, G3DIC, 25, St. Fillans Road,
Catford, S.[.6. -
Tl[t tenth annisersary of the Society was celebrated with a

Dinner. attended by members, their fadies and guests -to
a total of more than 50.  The guests were welcomed by the
Chairmun  of the Clifion Amatenr Radio Society (Mr, L.
Lambert. G3ENZ). accompanied by Mrs. Lambert, and during
dinner the health of the guests wus proposed by Mr, 1. French,
G2HSE. Dancing and musicul enterainment alter dinner was
provided by Billy Mulvanes.

An " Open-fvening © iv being held at the clubrooms on
Friday, December Fhh. during which enries in the annual
constructional contest will be judged. A cordial invitation is
evtended to visitors on this evening 1o meet members of the
Societx at home.

The Christmis morning round-up of club members on Top
Band will take place as uswil’ this year.

Meetings are held every friday at 7.30 pan. at the clubrooms,
225 New Crose Road, Londod. 8.12.14. Dewils-of membership
can be obrained trom the Hon. Secrerary.

Also Vice-Chairman_and ;

:
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\ / FOR VALVES— THE “EKE” QUALITY 3 WATT
/ Guaranteed New and Boxed AMPLIFIER

210VPT 4/8 | PEN46 7 - { VR34 Three Internaiional Oclal Valves 68&t!, SVRGT,

9”0‘-’H g;g *'E»\'-“—’”»\q 'lf‘m?“) 2/~ SX50T. A mains iy isolated. negetive feed

AC/P - d age g 3 o B

ACHPEN POCRY 10 - «l ]'.1 “) b bark '(wxl.u.e and current) contrele. volume and
DD 15/- tone, inpnt network for modern erystal. Really low
ACG/PM\;J/& (514701.) 6/ Euny level amvl even frequeney respouse. Price 84 -,

3% Packiug o
ATP: 38 (EK32) 8/- plus 3/ Packing and Post.
CV7s o Bl s

»HM) 3-] | HEADPHONES—MICROPHCNES

mPJ.l) 3/-] | EX-GOVERNMENT HEADPHONE3 AND

I’AF‘H- 9/6
DF4Y 9/8
hi

L
Mo 9/-

DRSS 978 [ PYSO 9 - | VRés MICROPHONES
](.x 8.8 | GU3 8/6 | PLaG  9/6 [ PYX1 28 (Pél) 3/8 . X .
13 3l | sUra 86 | DM70  8/8 | PY¥2 8. Rul CLR Low resistauce Lype 120 ohmy, 7,6 pair. g
™~ EABC80 :):’11‘ 10~ V'“’)") 4/-| | Throat  Miirophones,  Awcrican  snplus.

0/- 7'8

BACY 7/’8 R19 188 ] (V1) 7/ '30-";[;[:“ with strap, lead and g 13 pe T30,

EAF42 10/6 | 3P4 10'- | VR :
3GT EB41 8/- | SPLiC 76

15 - | ¢/30L2 12/8 | EBCA 10/- [ 8P220 311

48 )7B7 8/6

T -] 8/-

High Resistance Phanes, 4060 vhins, 13 6 pair.
High Resistance DLR Phones, 18/« pair,

VRIlG 4/~
VRi38 8/

5.~ | 706 e

9 - B WB ‘ STENTORIAN ** HIGH

9/6 8/ FIDELITY SPEAKER UNIT

8- B Model H.F. 1012

8- \470 3. in,  Diecast  unit,  incorperating
3,- 12006 ganss moagnet.  Hawlling ca-
10/’0 42) 6/8 » ¥ 10 watts. Frequency response
8- 5/ 30 e.pa. B0 ¢.p.e, base 1esonance,

U39 35 e.p.s. £4.10.9.

RECORD PLAYER UNIT

0,8
68
5/8 uy4t
6AK5 68 VYRS 1086
GAKT/GAGT VPI3A 7/ LOUDSPEAKER CABINETS
9‘/- VP4 8, 8 Thix  atiractive waltnt finiched
8:8 VR 29 cabinet is available for iin, or Sin.
I VR33 speater unife. Metal speaker /ot, | B.S.R. MONARCH
8a (EF34) 6/8 mmplete with back ih Fm:r .-p';:ld mnnmahqc record change
H oy e 6lin, type. Mepsures Stin, < 2lim s 41in, | unit. Ays Gin. amd 120,
we ,',).{“p'.,‘,l:;,“e\[:l\a:rﬁf\; ai hase. Price 17/6 ench. reennds autoniatically with = MA
2’,' RERVICE, Bin. fype. Mearres IKafin.x Itin. x jin. | INK " Selector  Turn-over Pick-up,
76 TRANRINTORN  RED at base. Prive 21/6. . Ehit Plate 12fin. x 10jin., £8.15.0,
8’/- SPOT 10« ex. YELLOW Gin. type. Very similay design. Ihice wrriage on ahove unit, 4/,
9/~ AND GREEN 2pOTH 10/-| | 18 8 each. ) N
1,8 ea. YELLOW AND RED Postaze—uny type 2/- vach,
13- SPOTN 21'- ea.
sBW6 8.8
SBW7 10/~ BUILDING A “SECOND” SET
6O Tt= THIR I3 THE CABINET To GIVE *
HULSGT 68 YOUR RECEIVER THE COM.
BB 5 - MERCIAL LOOK. WALNUT
HOHB Kl FINISHED CABINET—Size: I1iin.
s 5/« A Tino v S5in. Mopplied with Chisis il
|,p 13,6 (et ont ready), bial, Back Plate, ¢
S 78 Drive Cond, Dix rutn,  Pointer.
7/8 Price 27,8 complete~—Past 3/-. COLLARO Model 3/544
154/15 Three spesd single playver. Autuo-
matic stop, fitted \\lth  Studio T
i LOUDSPEAKER UNITS o e i e
366G 4/B I'tice Carrisgs on above nait, 176,
N Make Type each
SYAGT 6'0 Elae Rguare 18 8
gy 810 Fectrona, Plessey Ronnd 17'8
8 Gioglnans, Plessey Round 186
. e,' Goalmans, R. & A, Round 196
aT 7" Plessey. R. & A., Elac Rowd 258
GH8G 0" Plessey Round 35/-
iR ;;- " Rola hn.pum 5 . 1878
< - KTzat 67 || Elac pticai 10in. » Gin. 25/8
pr g//s H5 o e 55. Al the abuve are I R
e q s 4 T4 speech coils.
duime 0 || B Fy 40 RTC 12in. Heavy Daty 20 watts mudel,
e 7//6 33LAGT 9/8 | MKT4_13/8 . lmI: S ohms.
118 E MSPAT pin) peech Coil, £5.5.0.
5 g 5i \[a.m: Energised Rpeaker, £1.
§ Mains anmmf(l speaker, 1778,
in. \d ains Energized Speaker. £1.1.0.
All have field coils of approx. o okm s, (;OLLABO 1
SPECIAL OFFER ur speed antomatic record change
3 FOLAGT 88 Just i few Hin. units by Goodmans and Lectrons it A hily mixing - automatie
SHHT 8/ | 142BT 38 | PEN2S 5’ | Gtted with standard ontput traustormer f"“"“" I‘T"!{‘ i “‘“"“““‘{Pfe"'
BRIT 210DDT PEN44 cae ) ' uress nit plate 12in. x 1d}in.,
5317 8/8 5/8 12/6 | £1.1.8 cach. £0.15.0.  Carriage on abote unit, 46,

—aans {——*w——}— | TERMS: Cash withorder or C,0.D.
Postage and Packing charges extra,
as follows : Orders value 10/- add

103 LEEDS TERRAGE 1/<; 20/- add 1/6 ; 40/- add /-
add 3/- unless otherwise stated

WINTOUN STREET Minimum C.0.D. fee and

postage 3/-. All single valves
postage 6d. Personal Shoppers

LEEDS 7 Meonday-Friday 9 am. to 5 p.m,
Saturday 10 a.m. te | p.m.
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YOU DON'T NEED to pay the earth for a high degree of
fidelity, that’s for certain. Just because rather than
work down to a price and conscquently lose quality,
DULCI have streamlined production and inspection
to such a fine art that their claim of ‘the finest quality
at reasonable cost’ is no idle boast but really means
what it says. Superb circuit design and the use of
only the best components available leave little to be
desired and guarantee trouble-free reproduction of
the highest high fidelity. Just listen.

DPA 10 Power Amplitier {[llustrated)

10-14 watts. Built strictly for Ultra Linear High
Fidelity with choice of control unit or pre-amplificr.
A superb laboratory-designed amplifier, modern
styled and of precision quality for domestic use or in
assembly halls holding up to 500 people. Incorporates
every facility for, Yhe reproduction of high quality
sound from radio, records, tapes or microphone.
DPA 10 only £12.12.0. DPA 10 with Control Unit
L£15.15.0. DPA 10 with Pre-amplifier

Price £19.19.0.

HIGH FIDELITY - tow ourear

CA4 High Fidelity Amplifier
4 watt g-valve circuit with a frequency response of
40-18,000 c.p.s. : 2db. Neat Control Panel, size
6"x 4", on flyv leads for individual mounting. Input
selector switch matching to Radio L..P. and 78 r.p.m.
records. Separate bass and treble controls, giving wide
range of cut and lift. Volume Control. Rotatable
Transformer for hum cancellation.

Price £9.9.0.

distinctly

quality products
THE DULCI COMPANY LTD. 97-99 VILLIERS RD. LONDON N.W.2
L] WiLlesden 6678/9

REPANCO
HIGH GAIN TRANSISTOR GOMPONENTS

STANDARD RANGE

Ferrite Siab Aerial Type FS2. Designed for Leng and Medium
Wave recepuon with transistor portable superhet receivers.
Slab size 54in. x #in. x 5/32in. Complete with fixing brackets, 13/6.
Combined Osciliator and Ist I.F. transformer Type OTI.
13/16in. sq. x 1§in. ILF. Frequency 315 ke s., 13/6.

2nd 1.F. Transformer (315 Kc's.). Type TTZ 5 -

3rd L.F. Transformer (315 Kc/s.), Type TT3 5’

I.F. Transformers enclosed in iron dust pots with slug tuning.

Push Pull lnterstaxe Transformer Type TT4. Ratio | :1!
C.T. Stack size Igin. x | 1/16in. x 7,16in., 8/6.
Ratio I15:1 C.T.

Push Pull Output Transformer, Type TTS
(Size as TT4.) Matched to 3 ohm speaker, 8°.

MINIATURE RANGE.—Ffor pocket recejvers.

Ferrite Slab Aerial Type FS) Medium Wave oniy.
fixing grommets. Size 3in. x §in. x 5,32in., 7/6.
Oscillator Coil Tyne X O8. Medcum Wave only.
3in. dia. x fin. Enclosed in Ferrite pots, 5 -

I.F. Transformer Type XTé. Suitable for Isc and 2nd I.F. 455 Kefs.
Size {in. sq. x 11/16in., 10/-.

1.F. Transformer Type XT7. Deagncd for 3rd |.F.T. or detector

Overall size

{.F.T. 455 Kc/s. Size as XTé,

Push Pulf Interstage Transformer Type TT9 Ratio | : I C.T.
Radiometal Core. Size §in. x fin. x 13/32mn..

Push Pull Output Transformer Type TTIO Rauo 8:1CT.

Matched to 3 ohm speaker. Size as TT9, 1276.
Practical and Theoretical circuits enclosed with -each Repanco
Transistor Component.

Send S.A.E. for complete list of Repanco Quality Components.

Mail Order cnd Trade :
RADIO EXPERIMENTAL '
PRODUCTS, LTD.,

33, Muzh Park St.,
COVENTRY
Tel. : 62572

| Wholesale Enguiries and Export :
REPANCO, LTD,,
O'Brien’'s Buildings,
203-269, Foleshill Rd.,
COVENTRY
Tel. : 40594

With

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS. Type ** 38 '’ (Walkie Talkie) complete with
5 valves. etcc. New condition, untested by us but serviceable.
No guarantee. £1.2.6 each.

ATTACHMENTS for Type ** 38 *' Transreceivers. ALL BRAND

NEW. Headphones, 15/6 . Throat Microphones 4/6 ; Junction
Boxes, 2,6 ; Aerials No. |, 2/6 ; No. 2, 5/-; Webblng, 4/-;
Haversacks, 5/-; Valves—A.R.P.12, 4/6 ; ATP4 3/6. Set of
FIVE VALVES, 19/- the set.

TRANSRECEIVERS. Type ' 18" Mark 'll. Two Units (Receiver

& Sender). Six Valves. Microammeter, etc., in Metal Carrying
Case. Untested, without guarantee but COMPLETE. £2.18.6.
ATTACHMENTS for ‘“IB'' Transreceivers. ALL BRAND
NEW. Phones, 15/6 ; Microphones, 12/6; Aerials, 5/-. Set of
SIX VALVES, 30/-.

RECEIVERS RI09. S.W. Receiver in Case, 8 valves. Speaker

and 6-v. Vibrator Pack. Untested. No guarantee but COMPLETE,

£2.18.6.
RESISTANCES. 100 Assorted useful values. New wire end, 12/6
CONDENSERS. 100 Assorted. Mica, Tubular, etc., 15/-.

BOMBSIGHT COMPUTERS. Ex-R.AF. NEW. Hundreds
of Components, Gears, etc. Ideal for Experimenters, £3.
LUFBRA HOLE CUTTERS. Adjustable §in.to3tin. For Metal,
Plastic, etc., 7/-.
QUARTZ CRYSTALS. Types F.T.24| ‘and FT.243. 2- -pin, lin.
Spacing. Frequencies between 5,675 kcs. and 8.650 kes. (F.T. 243.)
20 Mc/s and 38.8 Mc/s (F.T.241, S54th Harmonic), 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, 1/- 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 : Midget, 2/9.
TRANSPARENT MAP CASES.
for Maps, Display, etc.. 5/6.
DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6.
STAR IDENTIFIERS. Type | A-N covers both Hemispheres, 5/6.
CON1;ACTOR TIME SWITCHES. 2 Impulses per sec., in
case. 11/6.

Pastage or Carriage extra. Full List of RAD!IO BOOKS, 3d.

SOUTHERN RADIO SUPPLY LTD.
11 LITTLE NEWPORT ST., LONDON, W.C.2.  GERrard 6653

Plastic, 14in. x 10{in. Ideal
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Amateur Communications Receiver

SIR,—You may be interested to hear that since

constructing the communications receiver
given in your issues of June, July and August, I
have logged amateur stations in 26 countries.
Apart from almost all the European Continent,
good reception has been obtained from such places
as Peru, Brazil, the Virgin Islands and a large
number of W stations in

The Editor does not necessarily agree with opinions expressed by his correspondents

Identifying Stations

SIR.—As an occasional but fervent SW.L. |
find it difficult to locate or identify particu-
lar stations on my commercial receiver. The
distance of the pointer behind the dial causes
parallax and the flywheel tuning precludes fitting
a calibrated knob. Fixing a length of plastic
transparent ruler is not much better. Perhaps
some of your readers

America. I live in a ' ““i have solved this prob-
flat where aerial facili- hWhiIsr] kiclas ﬂa/wﬁ.}* pleased '¢; ’a,;“i&" readers “l’z’I: i olem? .My .set deserves
1 g i their technical difficulties, we regre ar we are unai H FA N
ties are scverely llmlt(?d, to supnly diagrams or provide instructions for modifving  § better, I)avmg brOUgh? m
the above countries commercial or surplus cquipment. We cannot supply i  Australia at lunch-time
bein btained on a alternative details far receivers described in these pawes. & 5 AH door d

1 ernGriv g v < wes. 4 » ]
o I oie o WE CANNOT UNDERTAKE TO ANSWER QUERIES {00 41 INCOOT SOPPET TOr
short  leng ob  WIrC ! GVER THE TELEPHONE. If a postal reply is required § ~ON the ground floor! In
hanging over the curtain a stamped and addressed envelope must be enclosed with  :  anticipation of your
rail ! the coupon from page iii of cover. N i readers’ remarks.—

As this is the first 4 DEsMOND O BRIEN
receiver I have ever con- tDublin).

structed, | feel the results speak well for the
clarity of description and the hobby has gained a
firm addict. The only main changes I have made
in the original circuit are the insertion of a_ tone
control and a further audio stage using a 6SJ7. 1
find the latter very considerably improves the
speaker volume. -

I feel sure I am not the only one who would
like to see circuit details for adding a noise
Jimiter and an S mecter. A short description
of the theory and calibration of the latter would
be appreciated.—J. ActoN, M.Sc., A.R.L.C. (W.14).

An Amateur’s Results

SIR.—I have recently completed a radio-gram
with an almost identical circuit to that on
page 46 of March PracticaL WIRELESS; but using
ex-Government equivalents of some valves, a
phase splitter and two VTS52 valves in push-pull

-output, with a 12in. speaker. Separate coils and
switch used for 3-wave range, in lieu of coil
pack.

Results incredibly good and reproduction better
than anything elsc I have heard; with which
many friends agree.

The set was built in a cabinet I made. with
side cupboards for records.—A. J. SwWEENY
{(Gloucester).

Results from Indonesia

IR,—! would like to know from your readers
about the reception from our radio stations
herc. When 1 was in Europe last I failed to
receive any Indonesian station. [ would be glad
to supply any information you may nced about
our stations here.—MRr. CHia Forn FoEe. Djalan
Merdeka, No  .348 Palembang, Sumatra,
Indonesia.

Wavebands of P.C.R. Set

SlR.—l shall be grateful if any reader can
advise me what are the wave-bands of the
P.C.R. Communications Receiver (a war-time
model). T understand two versions were made. -
one of which has two short-wave bands and a
medium-wave band.—W. E. RiGG (P.O. Box 36,
L.uanshya, Northern Rhodesia). .

A Peculiar Fault

IR.—I have just been rcading the letter from
E. Yeates (Bromsgrove) in " Open to Dis-
cussion " in the December, 1957, issue of PRACTICAL
WiRELESS. He writes to say there was a time-lag of
five 10 six seconds between two receivers both taking
the same programme but on different frequencies on
A.F.N. Germany.

The solution is sirapic. During the Second World
War the Germans had all programmes recorded and
put out about 10 seconds later than the actual trans-
mission. This was in case someone gate-crashed the
transmission and made uncomplimentary remarks
about the Third Reich or its rulers.

The control enginecer was able during that time-lag

" to switch off the transmission before it was trans-

mitted.

As Mr. Yeates was in B.A.O.R. about 10 years
ago it is probable that A.F.N. just took over the
German transmitting stations as they stood.

Of course, one station would be transmitting the
actual occurrence and the other a recorded occurrence
10 seconds later, hence the time-lag.—W. C. GREEN
(G3QG), Luton.

Command Receiver Circuit

IR.—I should like to give a corrected circuit
diagram of the LF. section of the Command
Receiver BC4SS (ref. “ P.W.” 11757, p.606). which
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is different from that published. The one published
is that of the QS-er. BC453. which has ah 85 Kc/fs
L.F.] and therefore much narrower band circuits.

The circuit is copied from the official
U.S.A.A.F. publication, it is not a modification,
and I have checked it against my own BC455
receiver. The LF. is 2.830 Kc¢/s. and it will be
noted that tuned anode couplings are used, choke
capacity coupled to the following grid circuits.
These chokes are mounted inside the LF. cans,
and these LF.T.s have single tuned coils only.

Therefore the circuit shown by vou on page
606 of PrACTICAL WIRELESS as that of the BC45S
is not correct. Your correspondent has confused
the issue and supplicd that of the BC453. which is
quite a different job. T know all these Command
receivers very well, and 1 have all the official
manuals on the whole serics to refer to.—I. W,
HATTEMORE (Penarth).

Music and Movement

EAR THERMION.—I work as a tcacher of
English in a secondary modern school and,
during the winter months. [ help with a youth
club which teachers and boys attend voluntarily
one cvening per week to follow leisure-time
activities. Having been interested in radio com-
munication for many years | run a small section
where boys can learn the elementary principles
of wireless and apply them in practice. 1 cannot
agree that the value of set construction is as
negligible as your correspondent maintains.
it is very true, as he savs. that a new interest
may be aroused in mathematics: it is most reward-
ing to-a teacher when a boy. through the transla-
tion of a theoretical diagram to a practical, every-
day piece of equipment. comes to recalise that
clementary algebra is a precise. concise and pur-
poseful language. 1 would say that when this
occurs. as it does. then the teacher has taught to
some purpose.

WIRELESS . January, 1958

simple valve amplifiers to more complicated push-
pull circuits: they can be presented with the
problems that confronted the pioneers in radio
and amplifier design and will pcrhaps appreciate
the way in which these problems were overcome
by the power of human endeavour. I rather
aancy that there is something of educational value
ere.

Children can be trained to think diagnostically
by means of the elementary principles of radio
servicing: they love to trace a fault which has
been introduced deliberately into a piece of
equipment. They can- be brought to appreciate
thc meaning of the words *consecutive” and

*“consequent.” and will learn, let us hope. not to
use such a syllogism as you quoted in your
October article.

Some pupils, through having some knowlcdgc
about the control of current, might become inter-
ested in stage lighting. If therc are any they
will certainly discover another stimulating experi-
ence as back-stage workers in school theatricals.
They will be able to work with their colleagues,
the actors. and will learn the value of co-operation
in a worthwhile enterprise.

Although 1 do not regard my room as a voca-
tional training centre 1 find that many boys have
found jobs in the radio trade. Surely a valuable
by-product? Finally, there is the obvious benefit
of teaching children to value their leisure time
and to use it profitably.

These things can develop from the bunldmg of
“one small radio,” but, of course. it is no use
for the teacher to keep his eye close to that one
small piece of apparatus only. He will become
short sighted. Not that I am recommending set
construction for all. The same benefits can accrue
from a multitude of leisure-time activitics and
from all the usual subjects of the school curricu-
lum. ~Success is attendant upon the interest the
teacher has in his subject, academic or practical.
upon the depth of his knowledge and upon his

Again, one does not limit the children to the ability to cultivate an infectious enthusiasm in
building of one small set. They can be led himself for what he is trying to teach.—
through the stages of crystal to super-het, from P, L. Ucrow (N. Devon).

Diode Al Audio
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The corrected circuit of the

Conmnand Recciver according

to reader Hattemore. See letier above.
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C.R.T. ISOLATION TRANSFORMER
Type A, Low leakage windings. Ratio 1 : 120
g!ving a 23°, hoost on secondary.

2v., 10'6 4 v., 10/8; 6.3 v., 10/6; 10.8 v.,
10/6 .3 v., 10/8.
l)xt'o with mains primaries, 12/8 each.
Type B. Mains input 220240 volts, Multi
Gutput 2, 4, 6.3, 7.3, 10 and 13 voits. Inpup
kas two taps which increase output volts by
259 and 509, rerpectively. low capacity
auitahble for most Cathode Ray Tubes, 21,-
Ditto for 6 v. C.R. Tubes only, 17/6.
Type C. Low capacity wound transformer for
use with 2 volt Tubes with falling cnnn-mn
Inpait Qm 240 volts. Ouipn g
volts at 2 amps. With Tag l’auel 17/6 emh

CHAMPION VHF (FM) TUNER,
88-96 mc/s.

5 Muitard valves and superhet tuning heart.
Mnmou and cream receiver styled cabinet
g bin. Weatures : This is a seli-powereil
A.C. VHF (FM) Adaptor with
operating and servicing data and a screened
lead for connection to pick-up sockets of any
radio, radio-gram, vr amplifier.

Braud pew with 12 months' guarantee. List

price, 16 gus. Onr price, 10 gns,, earr. 4/6. I

Volume Controls | 80 .. COAX

1§57 RADIOGRAM CHASSIS

HOTE.—It is essential 1o nse maina primary THEREE WAVEBANDS. 5 F\IVE VALVES| Long spindles. Guaran- | Semi-air  spaced  Poly-
tymes ith T.V. receivers having series- S.W. 18 m.—0% m. LATERT MULLARD o & 3 .
¥p wi 4 M W. 200 m.—550 m. KCH{2, EF41 41 fee]d 1 year. Midget | thene insulated. }in. dia.
connected heaters. LW, 800 m.—2.000 . - ‘EL-li - ’ 10,000 ohme to 2 Meg. | Strauded core. 9d
TRIMMERS, Coramic, 30, 50, 70 pi., 8d. ; 100 pf. 12 menth guarantee. No ;*\\\'. S.0.8%. D.P.Sw. | Losses cut 30%, )
150 pf., 185 250 pf., 1/8 1 500 pi., 750 pi., 1 9. A0, 200/250 v. d-way Switch ; short-Medivm- B odt 499 ||E Quality” 1/6
?ESISTORS Prelerred nlneu lllohlm to 10 mix.. Long-Giram. A.V.C. and Negative Heedback Lincar or Log Tracks. Air Spaccd, sd.
W jw.,4d.; 1w,68d. ; 1} w. HEU P PE 4.2 watts. Chassis 13] 1 533} x 24in. Glass Diul COAX PLUGS DOUBLE SOCKET 1
HIGH STABILITY. § w., 19, 2/-. Prefe-rrd values 10 x 44in., borizontal or vertical available. . l’ OUTLET BOXES ... 4%
110 ohms to 10 meg. l)mn 19, 8d. 22 Pilot Lamps, Four Kuobs, Walnnt or Ivory. BALANCFD TW!N FEEDEB yd. 8d. %0 or 300 vhs.
5 watt WIRE-WOUND RESISTORS 13 Aligned and calibrated. Chassis isolated from DITTO SCREENED per yd. l/-. 50 ohs oniy.
;(_) wn:: 25 ohms—10,000 ohms  ............ ;IB mains. WIRE-WOUND POTS. 3 WATT. Pre-det Min.
5w - T.V. . ralues 23 80 K., 3/~ ea.
15,000 ohims—30,000 ohms, 5 w., 1/8: 10 w., 2/8 gNS. Car. & Ios 4/6. B T L e 8B dn 0 8 Bo fib &
TERMR : Deposit £5.5.0 and &ix manihly WIRE-WOUKD 4 WATT. Tots 2ii Spindle.
12/6 PURETONE RECORDING TAPE paymenta of £1. chinss Ualtes, 100 ubis o 50 K., 5/6 1 100 Koy 6 8.
MATCHED SPEAKEBS FOR ABOVE CHASSIS. . New &t ui fil. KV
1,200 it. on standard 77 Metal reels. Rims 17 62 Toine 851 5 230 30,01 s eLi i B & M
Spoois 5" metal, 1/6, 7* metal, 2/3. i . .001 ta 0L mifd., 9d. :
FERROVOICE 1,200ft. Plastic Tape 25/- REC ()Mﬁlla(a\lll)}l\":) FOR ANOVE .lll.'vm.’0 8=l 3.':::):;(1,{& ;a.le 830 v., 8d. ;
H N SS1s s
on Plastic Spools. ‘ % COLLARO % CERAMIC CONDS. 5 .3 pf. to 01 mid., 10d.
O/? TRANSFORMERS, He: Daty 50 mA., 48, o SILVER MICA CONDEHSERS 0% 5 DI to Gth

Midtirati L-pull L 314, ete., HIGH-FIDELITY AUTOCUANGER ph, 1= €00 B to 3,000 pis, 1,3, Close tolerance
LF. ’Edalé'x‘i’:“ss 5ty 1116 60 63 Qx:,‘f\r, 5/- ;mm‘EZ 1857 Model 1RC4A56 (1 L pF.y 1.b pi. fa 47 ., 16, bitty, 19, 30 v;“-
:;.’A"H 8/8 : 10 H. 150 mA., 12,8. ‘m.l.G 1%@;‘.4 12!118. Records to K13 pl, 19 : 1060 pF. te .00 pl., 2/-.

INS TRANS. 35 , B0 mA., 6.3 v. tapped 78 r.p.n. -
454 b 5 v e 4 v, 2 ., ditto $30-0-3 u,é’z”é 4 SPEEDS—10 RECORDS I.F. TRANSFORMERS 7/6 pair
g:xn':rxuin B0U-0-300 65 mA., 6 v. 4 4., § v .15 With Studio ** 0" pick-up ;85 Ke s Shag mni:gaminiumu (i;mi’ 2déiu'i x

TER TRANS. apped prlm m/-.'.w v. 5.3 v AND XEW IN MAKER'S BOX in. x lin, Hig and KGO andwidth
1§ amp., 7,6 ; tapped sec v., 13 amp., 8,8 ; [HRASTD &A% gg‘l“b\ga t By Pye Radio. Data sheet supplied.
pron. 230 v, See, 6.3 v p., 10/8. OUR PRICE o b yost free R
ALADDIN FORMERS st come. 1ime. 8. ; tin., 10d. RO oweet & 50' N g WeariteMS00RTFRSSERKes
0.5in. FORMERS 5937/8 and Cana TVL/2. Jin. s1. » Ahibig  [pITIls e5tid), el el
2im, andMin. sq. x 1kin., 2/- ea., with co monthly payments of £1. NEW ELECTROLYTICS. FAMOUS MAKES

NA.

12/8 per pair.

Space u-quin-(l 14in., X 12iin. Sin.

YA —Midget S Rl TUBULAR TUBULAR . CAN TYPES
2317230 v 160, s‘,(;:e{l;gfmlu';:‘ o sar. T % | aboveandgin.below.CutOutboard.bi-. LA v 21 2h v R | RE16 S0 v, 58
MAINS DROPPERS. ain. x 1iin. Adj. siiders, 2450 ¢ 2 A+ R500 v 46 “’1“" v, 8.

0.3 ainp. 750 ohms, 4/3. 0.2 amp., 1,000 ohink, 4/3. GARRARD 4 - SPEED RECORD ~116+4 16,500 v,

LINE CORD, .3 1 oh o 00 CHANGERS RC120/4H 1957 MODELS K [ a8
ulims per foot, .'.::Qy“y ‘:;r.‘r::,?ﬂ; ':,K;l 7;"[],2;,,0"“ Brand new and fully guaranteed 12 months. ‘¢| CAN TYPES 68
LOUDSPEAKER. P.M. 3 OBEM. square, 17/8. etips 3d. 7 7 -
sin. Goodmans, 17/8, *Gioodman I AUDIO PERFECTION I =16, 450 v. 378 0+ 100 ns

v.
Equ:lre Llae,, 4’- 1Yo+ 200,275 v,

fioodinans, 18/8. Drmned to play 18, 33, 45, 78 r.p.m. Recordr.

5/€ 12
LNHTS, Yin., 10in., I12in. Lxghtwelgm Xtal rick-rr, L | |1 300 3 -[1L000+1,000,6 v,
ak field, t. turpover head, two Sseparate rapphire styli, SO0y, 2 454 16 450 v, 5 - 6
15 ohm Plessey 10 wt for Standard and L.P., cach plays 2.000 reco1és SENTERCEL RECT]FIERS E.H.T. TYPE T
CRYSTAL MODE G.E.("., Voltage 200'250 A.C. BACK VOLTAGES. 7 2 kv., 5= K3/40
HIGH RESISTANCE PHONES 4.000 ohms, 16/8 pr. KV., 7= K3/435, 3.6 18 Kifoo 4 kV., ;
MUKE TRANSE, 50 1 3.8 s 1o 1, Pocied 1076, | | OUR PRICE £10.15.0 each. Post Free. || 15 1 s v 188, 5uc e voltage, sy of dhuve.
SWITCH CLEANER Fiuid, sqmrt =|mul 4 3 tin. Dy t MAINS TYPE CONTACT COOLED 250 v, 3t(mA.,8,8:
TWIN GANG TUNING CONDENSERS T e g ol monthly payments | 230 v. k5 A, 98, &
woisture lin. x 1in. x 13in., 10/-, . above and 3in. belaw. {-ut Out an, 6 -, COLLS Weurite, * I ™ type, 3/~ each. Usmor Midget

with trimmers, 8'-
eingle, 50
Satid diclectric 1w, 300, S0 8.
SPEAKER FRET. Expaodwd Vletnl Silver, 151
x 3{in.. /- eac
GOLD CLOTH lnlu Y 2in.. 5
Tygan 4t. din. wide, 10/~ 1.

i QT type adj. dnet rore, from 4/-. Al ranges.
AMPLIFIER—RECORD PLAYER CABINETS. TELETRON. L. & Med. T.R.F., with reaction. 38,
Cabinet size 18f ~ 13! <« Ht. Nlin., with FFRRITE ROD AERIALS. M.W..8/9; M. x ... 126
in. motor board 14 x 124 £3.3.0, post I, - T.R.F. COILS A HF, 7 - pair. "H. F. CHOKES, 2/8
ALUNMINIUM CHASSIS. 1% wv.r. wndrilled. FERRITE ROD 3in. » 3/8in. dia., 2,6,

With 4 sxdec viveted COThEIs ‘uul In.(tuv n\n u JASON PY.M, TUNER COIL SET. 26'-. H.F.

9 x ‘i al v i it 3 -
All Bozed VALVES New & Guaranteed PR 1 e e ’()leul::::ti?“tlr::r\:;u:'xlr:;r':\’ml
;14_-'7 :;6 g{\'? lg/g EBYL © 6/61E1148 1,6 2 18x16 8 »m 16 8. healcr cheke.  Cireuit book nsing four GAMG,
1T 8 8ear HBeaL 10 8| o Vgrg || TRANSISTORS. Awdie 10w P s e, || [ 2 B il Dial 2976,
3 1B . ! iy i e te Jas
% 364> EBFSO 8 €|TVR2A 7 g 2 Mullard OC71, 20 With Jawon superior catibrated ng £8.15.0
= gg ;u‘{‘grﬂ ig;g i-ﬂ'll 106 SUPERHET COIL PACK. 27/8. Miniature T I T 5
3y 2CFS) 61 68| sice 2 2%in. x 1pin. HIGH Q" bust || FO ECTIFIERS,
L10EY 86 ECFR2 10'8|PCiR1 128 cored  ( Nhort, Medinm, Long, tiram 2, Gor 12y, 1) amp., 89 2a., 11/3; 4 a., 17/8,
o 133 ; BCH 12//2 POFBO 1078 | | Mwitching.  ingle hole fiving with eonnec- | | CHARGER TRANSFORMERS. Tupll;fd upnt 200/
57, 16162 C * ' tion diagram and efrenit. 465 Kes LV 254 1. for charging at 2, 6 or 12 v., 1} amp., 15 6 ;
AMS  8/6[12 SCLA2 121 — || Zamp., 176 4 amp.. 22 6.
s Bep COLLARO. 4-peed Motor and Tumtabls || 5AvDs .]1:.4?1.:1“;'331:?2:‘ St S G
aBIG 78l EFil 1076 with selecting switeh for 18, A3, T TOGGLE SWINﬁES. % TR NI S
SBHE  10'6[12 EF30  5/6 TP records, 200250 v, AL 51 eps. Al WAVECHANGE SWITCHE !
SBWG  8'6/124 Equip. ! ) HIGH FIDELITY Lightweight Pick- s 5 p. 4-wsy 2 wafer long spindle ... 68
GBW7 8§ g|12BF -B|EF50  5/6 08 -\""'] "‘""”"“l' i‘:’-""i 5‘;""“‘“ I"‘*N"""' riyli 2 p. 2-way 3 p. 2-way short spindie ... 28
UG 10 8/12BRT 10/8(8ylv. 8/6(5Ph 586 wr_L.P. aml Standard reconds. ; 2 p. 6-way 4. 2-way 4 p. 3-way long spindle 3 8
dbe 76l 12KT g'g P80 20/8/UBCIL B g || OFFER, B“}]_El ﬂwol',‘;n"‘.,l” -8, post 215 1155 4.way, I p, 12-way, long spindie ... 3,8
3E 718[12Q ‘6|EFs2  5/8|UCH2 88 u oard, T4 x A VALVEHOLDERS. Pas. Int. Oct., 4d. EF50, EASO,
36|3325 1006|8150 56|UFal gg || SUITABLE AMPLIFIER-PLAYER CABINET. || eq. BIZA, CRT, 13, Ens, snd Amer. 4, 5, 6. 7, and
86l v 8'glELss 108/ULil  gg || ST out out fur above. 45/, 9 pin, 1-, MOULDED Mazda and Int. Oct.,
78]y o i e CRYSTAL MIKE INSERT by Acos, pre B7G, BSA, BSG. BOA, 8d., B7G with can, 18,
g g|iid - LGIBYIL LUGIUYAL B8 | f o red. size only 1§ x 3/16in.  Ra VCR97, 26, BS with can, 2 8. CERAMIC EF50
881 EASD  18/EZ10  10/8]U2 106 [ [HC 66 No transtormer required. B7G, B9A. It Oct.. 1. BYG with csn, 1.8
5,8lEARCS0 8,8lEZ81  118'X70 108 BLACK CRACKLE PAINT, m drying, 3,- tin’

A MERRY CHRISTMAS TO ALL READERS OF PRACTICAL WIRELESS

Piease post Christmas orders by Wednesday 17th Decambear. 337 WH'TEHORSE RD., WEST CROYDON

RAD I 0 COM PO N ENT SPEC I ALl STS *  Shop closed 25th, 26th, 27th December.

OPEN ALL DAY (Wed. 1 p.m.) Catalogue éd.
Tel. THO 1665. Buses 133 or 63 pass door. 48-hour postal servica, P.&?P. |/-, oser £2 post free, (Export Extra.) C.0.D. Sersice },6
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Let IoCoSo Train YOU!

® COURSES ON :—

RADIO and TELEVISION

SERVICING - ELECTRONICS
© EXAMINATION COURSES FOR :—

P.M.G.’s CERTIFICATE (Marine Radio Operacors)

C. & G. RADIO AMATEURS’ EXAM.

(Amateurs' Transmitting Licence)

C. & G. RADIO SERVICING CERTIFICATE (RTEB)
BRITISH INSTITUTION 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 I.C.S. Course will heip you to success.
You learn at home in your own time, under expert
tuition. Moderate fees include all books.

e 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 5-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)

@ POST THIS COUPON TODAY for FREE book on

careers in Radio, etc., and full details of 1.C.S. Courses.

* INTERNATIONAL CORRESPONDENCE .
: SCHOOLS 5
' Dept. I170H, International Buildings, Kingsway, London, .
v w.C.2. .
S NME...ocvireicii e esest s rsae e AL . airasreens i
s (Block Letters please) :
b AQreSS.crueeeiesnnerenrrererrisnreossonrssinssssasasiisressanns venaeovenaiee E
0 '
: vees coivesees i
1 OCCUPALION. 11t ieeereeesiusaeiasbararessass e bbrrss sttt 1.58 =

INTERNATIONAL
CORRESPONDENCE SCHOOLS
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BUILD THIS AUTHENTIC
' JASON switchen
F.M. TUNER

: JASON
MERCURY

CONSTRUCTOR'S
WITCH-TUNED

5 VALVES KIT ineluding as-
FOSTER-SEELEY sembled Fromt Kud
DISCRIMINATOR with b valvea and

all parts as apecified

and ap- £9 0 0
U

proved.
SWITCE-TUNED
FRONT END ith

neo valves, complets.

£6.5.0

(¥ncl.£115°0 £, Tac)

When built. this new lason F.M  Tuner
provides choice of the three B.B.C. pro-
grammes at the turn of a switch, with a
fourth position for ** OFF.” It is a stable
unit, free from drift and of high gquality. The
Switch Tuned Front End is supplied wired,
tested and aligned, complete with 2 valves
and station-indicating plate. Chassis ready
punched. In conformity with all Jason F.M.

Units, this model is completely stable and Data Publioation
N i Book of the Tuner

offers the highest possible standards of (L'ost  Paid 2/

reproduction. 2. =

JasoN POWER PACK kiT £2.1.9
FROM LEADING STOCKISTS, or in cases of difficuity:

THE JASON MOTOR & ELECTRONIC CO.  Phone:

328, Cricklewood Lane, London, N.w.2, SPE 7050

NEW SHOP IN
LEEDS, |

All Spares for Radio and TVs. Plenty of Valves in

Stock. Show this advertisement for Free Valve

Testing this Month on Latest Mullard Electronic

Tester. Large Stock of Reduced Aerials and Con-
vertors in Stock.

TV SPARES

4], CALL LANE, LEEDS, |

MAINS

1
TESTER

SCOPE

¥or high and low
voltage testing
Standard Model
range 100860 volts A C. or
1D.C. Dual Model : range 1,30 and
1C0;850 volts A.C. or D.C
Wrie for interesting leufiet 29F.

}Qx_nhkﬂ:vn“
RIALHIGTis

BOOKLET—"* Hints on Electrical Testing,” post free 1, -

.
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R.S.C. 30-WATT AMPLIFIER
HERE are often occasions when something
more powerful than the wuswal 20-watt
amplifier is needed. and the majority of amplifiers
of this rating on the market are quite expensive.
We recently had the opportunity of tryving out
a unit made by the Radio Supply Co.. of Leeds.
which is not only rated at an output of 30 waits.
but employs the now popular ultra lincar feature
and in addition costs only £12 19s. 6d. Employ-
ing two EF86 input stages and an EC(83 phasc
splitter. with two 807s in the output stage. good
quality components and well-rated resistors are
used throughout. and there are two inputs of the
coaxial type with separatc volume controls—one
labelled High Gain and the other Low Gain. In
addition. a comprehensive tone control is fitted
prior to the phase splitter. and this provided both
bass and top cut and lift. The output trans-
‘former. which is madc by the company. might
look rather small for an amplifier of this type. but
it certainly does its work. 7The amplifier is rated
at 30-20.000 c.p.s.. with hum and noise 70 db
down. An output socket is provided for feeding
a pre-amplifier or similar unit. and if desired a
louvred cover may be obtained to fit over the
“complete unit.  The chassis in the modcl (ested
was finished in a light blue. and there was a
cover plate fitted below to provide complete
screening and avoidance of stray pick up.
We tested the wnit both with pick-ups and
microphones and finally on an electronic organ.
It gave surprising results from these, dealing very

PRACTICAL WIRELESS
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.

well with the pedal 32 cycle note. and with the
bass boost at maximum. the output stages handled
the output without distress. On the top notes of
the organ with the flageolet stop in action the
result was clean cut. and passing the two tones
through the amplifier resulted in both coming
through cleanly. with little intermodulation distor-
tion. At maximum volume from the organ. with
pedals and both manuals in action. the amplifier
was as good as many very much higher-priced
units we have tried.

It desired. the amplifier may be obtained in
kit form for home assembly for 10 gns.—Radio
Supply Co. (L.eeds) Ltd., 32, The Calls. Leeds 2.

TECHNICAL CERAMICS MARKET NEW

CERAMIC PICK-UP
A NEW Sonotone ceramic pick-up cartridge, to be

known as the type 2T, will shortly be introduced
1o the commercial market by Technical Ceramics.

Designed for long playing and standard 78 r.p.m.
records, the new 2T will eventually replace the
company’s existing type 9980 cartridge. Employing
a barium titanate element as the transducer material,
the new pick-up cartridge, of rugged construction, is
suitable for use in any part of the world, as it is
unaffected by conditions of high temperature and
humidity.

Change of stylus is accomplished by rotating the
dual tip of the cantilever arm to bring the appropriate
lip into use, while the complete stytus assembly may
be easily replaced by the user. The frequency response
of this new medium compliance cartridge is a close
match to the B.S.1928 characteristic without any
cqualisation ; moreover. it provides the necessary
degree of output to avoid any
difticulties due to hum pick-up.—
Technical Ceramics Ltd., Towcester,
Northants.

NEW RANGE OF DIRECTLY
HEATED SUBMINIATURE
VALVES

HIVAC, LIMITED, are marketing
an augmenied range of directly
heated subminiaturc valves, many of
which are exact cquivalents of
American types used in portable
radio communication equipnient.
The range includes the XFYl14,
Output  Pentode (U.S. equivalent
5672): the XFRI R.F. Amplifier
Pentode (U.S. equivalent 1AD4) :
the XFR3 R.F. Oscillator Triode
(U.S. equivalent 5676): and the
XR4 R.F. Power Amplifier (U.S.
equivalent 6397). All the valves,
with the exception of the XR4,
are 38.1 mm. long, 10.1 mm. wide
and 7.6. mm. in thickness. The
filament voltages are 1.25. The XR4
is 40.64 mm. long and has a diameter
of 10.16 mm. The R.F. amplifier
pentodes have rnetallised screen-

The R.S.C. A.10 Ulira Linear 30w arplifier.

ing.—Hivac, Ltd., Stonefield Way,
Victoria Road, South Ruislip, Middx.
[

—_ ]
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A NEW EARTH CLAMP

N
I simpler and more durable carth clamp, Cable
Covers have developed the CCL Universal Earth
Clamp—world patents pending.

The completed assembly provides a clamp of
streamlined design and efficient in appearance as well
as in performance. Thz clamp is supplied with 6in,
of cadmium-plated copper strip and is suitable for all
pipe diameters in the B.S.S. 951 range. Stocking of
various sizes is. therefore, climinated, and prices are
more competitive. A fully descriptive leaflet showing
the simple method of fixing and other useful data is
available on request.—Cable Covers Ltd., St
Stephen's House, Westminster, London, S.W.I,

THE NEW MULTIMINOR
. T() meet growing competition in world markets
* AVO " have produced a new pocket size
instrument, the Multiminor. Two models are
available ; (a) the Multiminor Model 1, for use in
temperate climates, and (b) the Multiminor Model 2,
for use under adverse climatic conditions. The
Multiminor is the first meter of its type, and is being
mass produced in London.

Two views of the interesting new AVO meter—
the Multiminor. .

All components which could be moulded have been

made on precision moulding presses, using a
recently  developed moulding powder, which
cndows the finished product with a very high
factor of electrical insulation, even when working
under conditions of cxtreme humidity. Moreover,
this new material resists the growth of fungus,
an enemy of instruments used under humid
conditions, and a very common causc of faifure.
The indicating movement has been neatly con-
structed in a dust-proofl casing, and all wiring is
termite proof.

One of the weakest components in inexpensive
multi-range meters is the selector switch. [n this
instrument the switch is quite unique in design, a

PRACTICAL WIRELESS

response to the increased demand for a safer,

january, 1958

series of I& fined. silver plated contacts being
rigidly held in a ring of high-grade moulding
material. and wiped by a double-contact rotor arm.

The most outstanding feature of the instrument is
the employment of printed resistors, produced (rom
a special metallic atloy. 1t is the first time that
such resistors have been made and used on any mass-
produczd apparatus. In one instance it has been
possible to combine a printed resistor with an
auxiliary switch-plate as an integral part of the
selector switch mechanism, another printed resistor
forming the universal meter shunt.
Ranges

Range szlection is by means of a rotary switci,
there being only two connection sockets for all
measurcments.  The instrument has 19 ranges

Table of Ranges

D.C. Voltage ' A.C. Voltage
Sensitivity
(10,000£2/V')
First indica-
tion 2 mV,

#0-100 m\V.

D.C. Current

Sensitivity 1
(1.000L2/V)y !
First indica-
tion 200 myVv,

First indica-
tion 2p(A.

0-10 V., " 0-100 pA
0-2.5V. 0-25 V. | 0-1 mA.
0-10 V. 0-100 V. I 0-10 mA,
0-25 V. 0-250 V., ¢ 0-100 mA,
0-100 V. 0-1,000 V. 0-1 A,
0-250 V.

0-1,000 V. | '

* The 100 1A range corresponds (0 100 mV.
Sensitivity

All D.C, voltage rangss have a sensitivity of
10.000 2\,

A.C. voltage
1.000 ¢V,
Accuracy

D.C. -3 per cent. of full scale,

A.C.— 4 per cent. of full scalc.

{Instruments can be supplied to
of accuracy for a small charge.)

Approximate weight : { Ib, (0.45 kg.).

Overall size @ 53in. < 3%in, x t{in, (14,3 ¢cm. x 9.2
cm. x 3.5 cm.).

The instrument s attractively presented in a
coloured box, which can be used for display purposes,
and working instructions are provided in 6 languages.
A handsome ever ready leather case can also be
supplicd for the protection of the instrument.-—
Price £9-10-0.- -AVO, Ltd., 92-96, Vauxhall Bridge
Road, London, S.W.I.

STANDARD PRICE FOR PRINTED
CIRCUITRY
IN the past the cost of manufacturing a printed
circuit has usually been quoted only after detailed
study of the type of circuit and quantity required.
Now, however, Printed Circuits Limited announce
that they are prepared to undertake the quantity
production ol almost any form of printed circuit at a
fixed cost of Id. per square inch. This figure, based
on lengthy experience of the process, includes such
factors as raw materials, all the necessiary processing,
but excluding the cost of special tools.—Printed
Circuits  Ltd... Stirling Corner, Barnct By-Pass,
Borehumwood, Herts,

ranges have a  sensitivity of

a higher degree

1
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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 a modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best means 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 & INDIVIDUAL TRAINING IN—

Accountancy Customs OHicer Languages Refrigeration
Advertising raugh hip Manag. '3 Sales Managoement
Aerenautical Eng. Economics. Maintenance Eng. .Sanitary )

A.R.B. Licences
Art(Fashion, illus.
tratingz,Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commercial
Subjects
Commercial
Art & Drawing

Electricat Eng.
Etectrical
Installations
Electronics
Electronie
Draughtsmanship
Eng. Drawing
Export
Heating &
Yentilation Eng.
High Speed
Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism

Mathematics.
M.C.A. Licentes
Mechanical Eng.

‘Metallurgy

Motor Eng.
Painting &
" 7 Decorating
Photography’
P.M.G. Certs.
Police
Production Eng.
Production
Planning
Radar
Radio Amateurs
{C&G) Licence
Radio & Tele-
vision Servicing.

Engineering
Salesmanship
Secretaryship
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording

& Reproduction
Telecommuni-
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M/gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, AM.ALH.&V.E,
AMSE, A MBrit.lRE, A.M.iMechE, AMIED., AMILMI, AFRAeS,
AMIPE, AMILA, ACIC.A, AC.IS, A.C.C.S, A.C.W.A, City & Guilds
Examinations, R.T.E.E. Serv, Cert., R.S.A. Certificates, etc,

Boursés with
PRACTICAL EQUIPMENT

(
in RADIO - TELEVISION  MECHANICS W{é ;

CHEMISTRY * ELECTRICITY RN
DRAUGHTSMANSHIP - PHOTOGRAPHY ctc., etc.

COURSES FROM 15/- PER MONTH

% The E.M.1, Factor.es at Hayes, Engfand.

The only Home Study College

operated by a world-wide

manufacturing organisation

EM

/4 /

1
I NAME AGE.. ... _/ ®
I Gf under 21) &
| AporEss S -
3 l Subject(s) with/without equipment BLOCK CAPSI
INSTITUTES | o g
t
i ]mm‘ss ""We shall not worry you with perscnal visits cn l

—fPart of Hia Maaters Voice. Marvconiphone,
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Best Buy at Britain’s | EXPRESS ELECTRONICS
MINIATURE 373 LF. STRIPS.—Ta1 F.M. tuner described in
April ;md May P.‘W. Complete with 4 of EFOL, 2%1’ EFe2 sfr‘]d %B.Ql. ROSEDEN E LABORATO RIES
A fresh release enables us to offer these once again. BRAND NEW, KINGSWOOD WAY, SELSDON, SURREY
with circuit, 42/6. OR less vaives 19 8. Past either, 2/6.
AVOMETERS.—36 range Universal meter. for A.C. and D.C. volts, VALVES NEW, TESTED AND
A. C1 dl]g IS)IC égr%ent&anél Ohrlmt Latrgeheags ~to- xea% 5 in. mlgmr1 GUARANTEED
Reale. stan 0m e Wl a 1 ' f
N s e xaer S 1o 6 Palgeties and guaranteed { yace  g'6 6BR7  10/6 12AU7 TEECCIS TENIS 76
MUL RD GM4140'1 €. & R, BRIDGES.—0.1 Ohm to 10 \{E‘g— 1CI 7/6 6BW6  7/h 12AXT7 -|ECC81 8/6/NI9 7/6
am{h mI4 raggre%t; 10 ;}:(l;d to 10 mgd 13 3 range; 3‘01 50csAC. [ 1C2 8/6'6BW7  8/- 12K7GT 8’—wECC82 6/9|PCC84 9/-
mmatns. In perte OrKing ort Ger 7 - -
F.MUL AUTOMATIC MONITOR  QF I)231.—bt)dk tests up to 3 :F(::IJ g‘,:g}ﬁoé ;/, \:%égcé.rr':;‘ Egggi |g/: :g;gg :g;:
recei\'ers or amplifiers simultaneouslv and SILENTLY. Fault n /
warning buzzer, lamp indicators. A.C. mains operation. BRAND 1F3 7/6 6Dt 1/6125L6GT 8'6|ECF80 10/6/PL8I 1176
;\IEtW btm.ed complleclg wléh 8 \{_alxjesi alll cci)nnf;:c;/li\ge]eads g}nsd :EB‘I, gl:;grl:)lzz ://9 3§L6(43T 8/6 ECF822 '0/6 PL882 :/-
nstruction manua. raction of origina pr ce. carr, 7/ | H4 5 -
RECORD INSULATION TESTERS.—0 to Meﬂohmé Generator 1 | p| 9;_ 6FI5 9,_\ gS\ZN“;T g;f EgHm :;_ ;;3:, |7I/6
output 500 v. In perfect working order, cnmplece with leather 5 7
AT IVIng cabe £0/19'6, OR less aso, £8'10 - iPi0 7/6 6]5G 5/6 5763 10/6'ECL8O  8/6/U52 8/6
SPEAKFERS.—3 Ohms, 6} In. diam. lu grey wrml\]cd steel cabinet. IPLI 7/616K7G 5/,‘ D77 6/9|EF37A  9/-lU76 8/
e et ol A R e SSRGS h geleacr gooa sy sHos, 1
VIBRATOR PACK —-mpu’t 6 v. D.C. ()utput approx. 100 v. at 30 } 155 1/6 6Q7GT 9/_ DF96 a;5|gpgo 375 UCH42 8/6
m; Amps. D.C. Fully smoothed and R.F. filtered. Size 61 x5x21n. | 1US 7/- 6SA7 8/- DH76 8/_ EF9| 6/—IUF4] 8/6
Fitted with Mallory 629C vibrator. BRAND NEW, 12/8 =i /- /
VIBRATOR PACK.—Input 6 v. D.C. Outout 200 v. D.C. 100 m.Amps | 3Q4 7/6'6SLTGT 7/6 DH77  7/6{EF92  5/6|UL4l  8/6
géu’llv Sénol(;’t};e"d andBRaFdﬂltered Size 9 x5 x 6% in. Complett‘ with :;\5/44 ;é: ZST:éGT g/‘ DHi42 8/6|EL37 l?//b uy4i 7/6
and vibrator. rand ne - - [
MAINS  ISOLATING TR \\NI(DR\IhR‘ (Vortexlon).—For U4G | v { Sk O o _W76 8('
testing A.C./D.C. sets in gafety. 230 v. input, cutput 230 v. 100 watts, 2 8/616V6GT df DXEH 7/61ECH) L0/ W7 38
22'8. P. & P., 2/6. " | SY4G 7/-'6X4 7/--DK92  8/6 EYSH 9/6/wWi42  Bié
MAINS TRANSFORMERS.—Input 200-230 v. A.C. Outputs 275- 524G 9/6 6X5GT 6/6!DK9%  9/-|EZ35 6/6/X17 716
(4)2"457v ;(}0 n]lqlfégm;: {i}i"} u?n};p\ 'dD V. dé‘\gun; (Govt. umng ) 22%456 :/9%5673 2/6‘ EAS%S 1/6/EZ40 8/-{X18 8/:
x4j x4in pright mn rand new. 5 e ¥4 5
R.C.A. OUTPUT TRANSFK( )R\ll RS.—P pu&h~pull ‘BL6,S 6AT6 7;5\ 12AHS 106 EQ9B| 0 2{;&772% 24_ §:;g ]gé.
Recs. 600 Ohms, tapped at 15 Olms. ‘Tertiary winding tor 6BAS 7/6 12AT6  8/6'EBCA4! 10) t iz &
NFB. Tandlassd Waree Potted. Cironit oft.C.A. atphLer shpatied / BC4l 10/-'KT66 =277 i
FREE. Brand new. 27 6BES 8/~ 12AT7 8/6 EBF80  9/6:Ni7 7/6/2ZDV7 7/6
ASOMPOH LER I c aiysrand ne, yiah sieap 70
P . an v 1D iameter,
Complete witn leads and rexine case. Brand new. Tested. 12/6. EL84 23 uﬁg?ﬂ EG? |77A:§v§6 18/- per pai
" - - r {19
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS SETS OF VALVES
CHARLES BRITAIN (RADIO) LTD.! | DX5, DESl. DAL, DL92 or DLo4 s
11 Upper Saint Martin’s Lane, London, W.C.2| | 6K8, 6K7. 6Q7. 6V6. 5Z4G.. 35/-
TEMple Bar 0545 12K8, 12K7, 12Q7. 35L6, 35 35/~
Shop hours 9-6 p.m. (9-f p.m. Thursday). Open All Day Saturday. Postage and packing, 6d. Over £1 post free. C.O.D. 2/6.

FOR THE BEST VALUE
in TAPE RECORDERS

\
|
.. .we recommend the |
1

‘B.A. SCREWS,

SEND STAMP

SPECIAL

GERMA
ICRYSTAL

e g ‘ |/- each.
b5 GNS. ™ p !

COPPER WlRE

ENAMELLED TINNED. LITZ.
COTTON AND _SILK
RESISTANCE
t oz., 2 oz. & 4 oz. REELS.

All gauges available.
NUTS,

D | soldering tags, eyelets and rivets. |
\ // i | EBONITE AND BA \

WTUFNOL ROD, PAXOLIN TYPE COWL’
FORMERS AND TUBES.

ALL DIAMETERS.
Latest Radio Publications.

COVERED. .
‘WIRES,

WASHERS.
KELITE PANELS,

FOR I.IST>

"OFFER

G.E.C., B.T.H. & WESTINGHOUSE |

NIUM I

DIODES

Postage 3d.
Diagram—sana three _(‘ery's‘tal SetACircuits
Free with each diode.

55[ . . large purchase of these fully
or = depos:t 'GUARANTEED diodes from the
i
NO INTEREST TERMS ‘ manufactureiv;st;::l‘:l:so\;'sc:o make this
| A A 5 T
4 watts output—3 hours playing i TCRYSTAL SET
time-3 speads.  Complecely auto- | INCORPORATING THE SILICON
matic operation. All other makes T CRmSTIAL \(I:AL:EC T
H justable Iron ore: Oit.
of Tape Recorders in stock. RECEPTION GUARANTEED °

Wr.te for details to ;—
£&c THE RADIO, CENTRE
33, Tottenham Court Rd., London, W.]
Telephone : MUSeum 6667

Polished wood cabinet, 15/~, posc |'6
A REAL CRYSTAL SET, NOT A TOY

33 Bourne Gardens, london, E.4

|
iPOST RADIO SUPPLIES

CHASSIS

UNDRILLED
ALUMINIUM CHASSIS

4 sides, welded corners.

7in. x din. x 14in. deep 4/3
9in. x 6in. x l4in. deep 5/6
Hin. x 7in. x 13in. decp 6/6
10in. x 8in. x 24in. deep ... 7/~
16in. x 81in. x 2%in. deep ... 9/-
2 sides onlv.

7in. x din. X 2in. decp 3/~
9in. x 6in. x 2in. deep 4/—
10in. x &in. x 2}in. decp 4/9
I63in. x 8{in. x 24in. decp ... 6/9
Screw-up type hole punches.

4in. Dia. 6/~
lin. Dia. 7/~
l*in Dia. 8/—

tin. Dia. 9/6

Prices arc subject to postage being
charged extra.

Send sketeh of your u.qmrcmcn's
for prices bv return to -

Oliver & Randall

LIMITED

53 Perry Hill, London

S.E.6
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Third Programme

' ROSE by any other name would smell as
sweet.”  “ Third Programme,” ** Network
Three.” What has been achieved by all

the retiming, regrouping and re-arranging of pro-

grammcs te which, I suppose. we have now all

become accustomed ?  To me, persenally, as a

humble fistener, nothing. other than annoyance

and frustration at finding most of my favourite
items moved around ten minutes earlier here,

half an hour later there, and occasionally to a

different day, compelling me to forgo it alto-

gether.  What they have done to the internal
economy of the BBC I wouldn't know.

It all scems very unnecessary to me, but then.
I always was a peculiar sort of chap who liked
his eggs and bacon not only served regularly, but
at an unchanging hour. The only thing which
would have made all these changes compelling
would have been an inability to switch from one
programme to another on the same set; had we
had to own a separate set for every wavelength it
would have to have been done years ago. How-
ever, it is done now; let us hope they will leave
us in peace this time. If they switch the
“Critics ™ about many more times my digestion
will be impaired through the too-often changing
of my meal times, forcing me to lodge a com-
plaint with the Ministry of Health. I wouldn't
like to say offhand how many timings they and
the repeat have had.

As to the network three. which was heralded
as a sort of highbrow home. or lowbrow third—
a mezzo voce, in fact. in which cither one’s brain
could relax without becoming too idle, or it could
be aroused without being called upon for too
great cnergy, according to the direction from
which you approached +t. So far, it shows
nothing to warrant its creation. It is very like
the woman’s page in the papers; the only thing
they do is to deprive men of one page of reading:
women nowadays taking part in most walks of
life and therefore finding a whole issue to be
suitable material.

The Rattigan Festival
The Rattigan Festival has brought six first-class

plays on the air, namely. The Browning Version, -

French Without Tears, The Deep Blue Sea, The
Winslow Boy, Adventure Story and While the
Sun Shines. Mrt. Rattigan is one of our most
versatile as well as accomplished playwrights. His
work covers a wide range of character and emo-
tion. Whilst that indispensable ingredient of all
good theatrical work. entertainment value, is
seldom absent. : .

-The performances varied in quality.

Boy, and it was the least satisfactory of the

PRACTICAL WIRELESS

rogranmine Pomtq@

‘and

~have been .fought and won for him.

Perhaps-.
the best known ,of the six plays is The Winslow,

817

Qur
Reeve, Reviews Some

Critic, Maurice
Recent Programmes

festival. The great scene of the interview between
young Ronnie Winslow and the overpowering
lawyer Sir Robert Morton—which, on the stage,
was onc of the most dramatic coups-de-théitre
of recent years, fell singularly flat. On the other
hand. Sir John Gielgud, as the master in the
beautiful The Browning Version, was perfect.
The Deep Blue Sea was excellently produced
acted, but French Without Tears lost
some of its Criterion vivacity and sparkle.
Adventure Story—a deep dip into history—
interested rather more than it entertained. but
While the Sun Shines tripped along as
merrily as could be wished.

Altogether a most enjoyable and rewarding
experienced. .

Tony Shryane’s and E. J. Mason's word game
doesn’t seem quite so funny as when it first started
under John Arlott’s umpireship. The parodies
of famous quotations are getting easy to antici-
pate. whilst the Norden-Muir .cracks. always
bearing the same stamp, wear just a little thin.

The first of a new monthly series called
“Workshop ™ promises to be most interesting.
Purporting to be a magazine about “ Britain at
Work.” and very fluently presented by Kenneth
Harris. it contains four diverse features. cotton,
elections in the FElectrical Trades Union. the
North Somerset coalficlds and the self-portrait of
a shop steward.

We learned such facts as that Lancashire cotton
is the only unprotected cotton in the world, and
that through lack of modern equipment it works
shorter hours than any other. We were told that
almost all the executive posts in the' ET.U. were
filled by Communists. And that in the North
Somerset coalfields there had not only been ho
stoppages for ten years, but that they were the
first to employ foreign labour.

Symphony Orchestra

Rudolf Schwarz seems firmly in Sir Malcolm
Sargent’s saddle as conductor of the Symphony
Orchestra. It is axiomatic that no chief directs
anything but a body of tip-top musicians, each
a virtuoso in bis own department, and all con-
versant with every note of his score. So far so
good; half a conductor’s battle may be said to
! But his
main task has still to be faced: to blend ninety
or-a hundred diverse units into a perfect whole,

.slaves to- his will, and able to obey his interpre-

tative commands in every bar and ‘é¢very note.
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RECEIVERS & COMPONENTS
MIDDLESBROUGH. Largest stocks
on N.-East coast. Radio TV com-
ponents. FM Kits, Gram. Cabinets.

Tape Decks. Leak Amplificrs. Valves,
ete. Callers only. PALMERS, 106.
Newport Road. {Phone: 3096.)

MAKING YOUR OWN ?
Enlargers, Projectors,
anything using lenses.
booklets “How to use Ex-Gov.
Lenses & Prisms,” pricc 2/6 ea.
Comprehensive lists of optical, radio

Telescopes.
or in fact.
‘Then get our

and scientific eguipment iree for
s.a.0. H. ENGLISH, Rayleigh
Rd., Hutton, Brentwood., Essex.
TELEVISIONS NEEDING ATTEN-
TION. 9in-10in. models, £4/10/- each,
12in. models. £8/6/- each. 151

models and Philips Projection mode
£11/10/- each; Immediate despatclt
carriage _ paid. BARKERS, 325,
Brocklev Road, S.E.4. (TID 6752.)

NEW SHOP IN LEEDS, 1. We arc
stocking Spares for Radios and T.V.s.
New and Surplus Valves., Bring this
ad. for free valve testing this month.
We have plenty of reduced Aerials
and Convertors in stock for callers
only. T.V. SPARES, 41, Call Lane,
Leeds. 1.

FOR SALE, White Ibbotson Projection
T.V. Set, suitable for use in sta
recreation room. Can be inspected
ut City Hospital, Chester. Offers to:
SECRETARY, Chester and District
Hospital Management Committee. 5.
King’s Buildings. Chester.

SPECIAL TAPE OFFER at Great
Saving! 1,200ft. of Plastic Recording
Tape on Tin. reels, listed 35/-, our
price. 22/6, p. and p. 1/6; also 850ft.
(long play) Plastic Tape on 5in. reels,
liste | 28/~, our price 19/6, p. and D.

1/6. PHOTO OPTIX {LONDON}
LTD., 73. Praed St.. Londen, W.2.
(PAD 2891.)

POWER IN PACKETS.—Batteries as
usual . .. but, now for an exceptional
bargain you cannot afford to miss.
Brand new ex-Navy Oscillascopes,
230v. mains, using '97 tube. etc.. only
small mod reggired. repeat. small

mod. required; no extras, no cutting.
hacking. or filing. The 'Scope. fitted
within a grey cabinet, with Jift up
and slide back front cover. is com-
plete with power puack. etc. 100
only, so hurry, hurry, hurry. Send
6d. for full information aund mod.
data required; also turthier Bargain
Cabinet, price £5 plus 15/- carriuge.
On receipt of enquiry we will pro-
visionally reserve a unit for vou for
10 days pending instructions, no
obligation. Remember, 100 only.
DIGGINS. 129-131. Raduor St., Man-
chester, 15.

ANNAKIN

Wircless Set No. 19 Mk. 2. With 15 valves.
Covers 37-150 metres. As New. £3.15.0.
Reer. R109, Approx. 35-135 meters. With
speaker. vib. pack. etc. Less valves,
vibrator, New. 43/6,
Loudhaiter Speakers. Cap. § watts,  7i
ohm. Transformer for 180 ohm in. New.
8,6. Two for 50'-, B

Fower Unit 234A, 200-250 v. In. 250 v, 125
ma, 6.3v.6a. Out. Fused. Double smoothed.
Heavy solid job. With 5Z4, but less metern.
New. boxed. £3.10.0.
Carbon Mike. Switch, plug. cord. New,
boxed. 4/6. .
Tuning lead Gi. Cal. 31-10. New, bosed.

4'6.

Corundite ‘Terminal Seals (soldered feed-
thrus). Tag ends. Box of 100 for only 5 -,
Mike Cable, Single screencd, 21 vd<. 7 6.

if)\u«liu Oscillator Transtormers.  New,
oxed

mal Delay Relays.  Vacuum type,
4v. New, boxed, 5/3.
Above Post or Carxiitjlgp FREE. Mainland
i

only. S.A.E. sts or guiries
27 ASHFIELD PLACE, UTLEY, YORKS ' Blackpool.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

¢ 5/8 per line er part

, average five words to line,

minimum 2 lnes. Box No. 1/- extra,

Advertisements must be prepaid and
o

addressed Advertisement
Manager, * Practical Wireless,”
Tower Iiouse, Southampton St.,

Strand, London, W.C.2.

TELEVISIONS, 9in. modcls, £7:10/-,
12in. medels, £13/10/-, 12in. 5-chan-
nel models £19/10/- each: all work-
ing: carriage paid. Send for list.
TOMLINS. 127, Brockley Risc, Forest
Hill, S.E.23. (FOR 5497.) .

BARGAIN--TEST INSTRUMENTS. -
1 have available: Cossor 339A Double
Beam Oscilloscope, £18. Taylor 45A
Valve Tester, complete with up-to-
date adaptors, £9/10/-. Metrix
Model 430 Multi Meter, 20.000 0.p.v.,
brand new, £18/10) -, Triplett
AM/FM Signal Generator. Model
3433 (110v. A.C.), 100 Kc/s-120 Me,'s
in 10 ranges. 240 Mc/s on hurmonic.
£20. Telequipment Model W.G.4 T.V.

Pattern  Generator, £20. G.E.C.
Frequency Meter, 0-45 Ke/s in 4
ranges, rack mounting, £6/10/-.

Taylor Model 190A Audio Oscillator,
20 ¢/s-20 Kc/s—£10. Funke Field
Strengthh Meter with antennae, 45-230
Mc’s with meter calibrated
0-500 uv. tbattery operated),
£12/10/-. Taylor Model 260A T.V.
Wobbulator. combined with
scop¢, 10 Mc/s-70 Mc s on_funda-
mentals, £19/10/-, Webster Portable
Tape Recorder, £22, All instru-
ments are in good or excellent con-
dition with manuals and accessories.
Apply, E. STRAUSS. 5. Gloucester
Avenue, Slough, Bucks.

EX.R.A.F. GEC. Airfleld
Equipment, incorporating five 175W
individual Amplifiers with priority
relay Panel, individual Power Packs,
Distribution and Test Panels. com-
plete with valves. and offered on a
fully tested basis. £150 ¢x-works.
GEORGE COHEN'S. Wood Lane.
London. W.12. (Tel SHE 2070.)

“ QOSMOR NEWS.”

Amplifier

Componeuis lisis

for “P.W." " Consul Car Radio.’
“P.W..” " The Chorister” and ‘" R.
Constructor,” * Beginners 8. Wave
1 Valver ” on rcquest. OSMOR. 418.
Brighton Rd.,, 8. Croydon. (CRO
48.)

NEW and used Valves and Coni-
ponents at low prices: all guaran-
teed: s.a.e. list. Service Sheets. s.a.c.
enguiries. J. PALMER (PW,, 32.
Neasden Lane, London. N.W.10.

UNREPEATABLE OFFER.—12in.. 5
Channel T.V., £15; 14in.. £22, good
working order. C. EDWARDS. 1070.
Harrow London. N.W.10.

Rd..
(Phone: LADbroke 1734.)

TAPESPONDING.

Exchange tape
recorded  messages  home/pverseas,
Detuils EWART. 87, ‘Tcorra
Torquay.

GUARANTEED TELEVISION, 12in.
5-Channel models, first-class picture,
£26 each, carriage paid. THE
GRAMOPHONE SHOP. 19-21. Brock-
ley Rise, London, S.E.23.

LOUDSPEAKERS repaired promptiv,
MODEIL LOUDSPEAKER SERVICE.
. Bullingdon Rd., Oxford.

| Hi.FI TEST TAPE. _ Check vour
I yecorder with the B.R. Test Tape
Frequency response check. 50-10.000
cveles;  transit  and  quality  test
600ft. reel recorded at 74 or 3iin.
per sec.. 20/-, post free. BISPHAM
RADIO LTD. 153, Red Bank Rd.,

www americanradiohistorv com
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T.v. TUBES,

30°-, with cathode
healer shorts:

15'- with burn: carr.
extra, Idcal for testing: good pic-
ture: all types and sizes. Please
enquire. DUKE & CO., 623. Romford
Rd., Manor Park, E.12. (GRA 6677.)

V.H.F, RECEIVERS, 1124 easilv con-
verted to T.V. Sound. etc., 6 valves,
plus host of useful parts. 17 6 each.
pius 3,6 carriage; U.H.F. Coils, dust
tuned and fitted air trimmers, 7
different coils for only 5/.; Speaker
O.P. Transformers. two together with
circuit, match any output, 4/9 pair;

H Wavemeter, complete with
10 M/c crystal, less valves, 180-230
M/cs, unused. £3; carriage paid:
250 v, A.C. Voltmeter, brand new
and boxed, 25/-; 3-0-3, 30-0-30. D.C.
Voltmeters, 12/6 each. Please add
postage: s.a.e. for lis H. JAMES,

ist. 3
!13'1&13;7 Brettenham Rd., Walthamstow.

FREE Language Coursce and no
interest charges with all makes of
‘Tape Recorders. Ask us about our
new high quality —low cost * Adda-
tape "—can be connecied to ampli-
fier making a real Hi-Fi Recorder or
plugs into radio. Leaflets and prices

on request. Special offer: 1,200ft.
plastic Recording Tape, listed 3J3./-.
only 22/6, post free ! E. C. .KINGS-
LEY & CO. (G, 132, 'Tottenham
Court Road, London, W.l. (EUS-
ton 63500.)

LOOK! All post paid.A“Stirlin% ”
Converters, Channels 2 and 10, £6/6/-.
* Cyidon* Internal Tuners, state
TV model, £7/7/-. All best Com-
ponents available.  Speakers, Auto-
changers. Tape Decks, Amplifiers.
etc Please state your wants. RADIO
SHOP. Empire Cinema, Wakefield
. Normanton. Yorkshirc.

FOR SALE

NEON INDICATOR LAMPS, AMIOES.
striking voltage 70/980, 10/- per
dozen. Exposure Meter Photo-ceils,
40 x 22mm.. 7/6 each. G. R. PRO-

DUCTS, 22 Runnymead Avenue.
Bristol. 4.

CABINETS
| {or
| EQUIPMENT,
SPEAKERS,
PYE BLACK
BOX &
RECORDS.
Write for Catalogue

A. L. STAMFORD (Dept. P29),

20, College Parade, Sa'usbury Road,
London, N.W.6

TAN IN 21 HOURS.—Supcr-tonic
Sunray Lamps, Ultra-violet Infra-red
combined; automatic exposure; con-
trolled emission; all mains. Listed
£7/10/-, our price. 80/-. S.AE.
illustrated brochure. Dept. 100,
ECIENTIFIC PRODUCTS, Cleveleys.
ancs.

VALVE CARTONS. —Miniatures, 10/6;
¢ GTs.” £12/-; * Gs” 14f. per_ 100
plus 2/- p. and p. Lists frec. RHS.
155, Swan Arcade. Bradford, 1.

CAR CIGARETTE LIGHTERS, 6 or
12 volt., 8/6, post free. WHITSAM
ELECTRICAL PRODUCTS, 18. Wood-
row Close, Greenford, Middlesex.
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EDUCATIONAL

WANTED, Transmitiers BCI19],
Receivers BC$12 Power Supply Units
BD171; Transmitter/Receivers. types
1934, 1935 and 1836; Receivers, type

Equipmen t. R.
GILFILLAN & CO, LTD., 7. High
St., Worthing, Sussex. lTel Worth-
ing‘30181.)

VALVES WANTED, EY51, EY86.
PCF80, PCC84, P0183 U25, lOF‘I 10C1,
10C2, 10P14, 5Z4G. Prompt cash ;
brand new only, R.H.S., 155, Swan
Arcade, Bradford, 1.

WANTED VALVES

Must be

All types for prampt cash.
new. State quantity.

WILLIAM CARVIS LTD.
103, North Street, Leeds, 7.

GLASGOW, Cameras bought for
cash or taken part exchange for
Tape Recorders, Players, or Ampii-
fiers. VICTOR MORRIS, 406, Argyle
St.. Glasgow, C.2.

ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD., 38, Chal-
cot Road, N.W.1l. (PRImrose 9080.)

WANTED FOR CASH! Tape Re-
corders, Tape. Hi Fi Equipment, etc.
Best prices from E, C. KINGSLEY &
Co 1G), 132, Tottenham Court
Road, London, W.l. (EUSton 6500.)

ELECTRICAL

ASBESTOS RESISTANCE WIRE, 10,
30, 40, 65, 220 ohin. Per yard., 1/3,
p.p. SE‘VIPLE The Mount, Heswall,
Cheshire.

SERVICE SHEETS

SERVICE MANUALS/SHEETS, Tel/
Radio for hire, sale and wanted.
Mixed Manuals and Sheets. 12 for
10'-; s.a.e. enquiries. W. J. GILBERT
(P.W.), 24, Frithville Gdns., London,
Ww.12.

~ THE ‘“WAVEMASTER”
TRANSISTOR PORTABLE

All components available, as advertised.
Circu.t assembly data at 1/6.

TRANSISTOR PUSH-PULL AMPLIFIER

Complete kit of parts (less speaker and
battery), 90/-.

Circuit and assembly data of this high-
efficiency amplifier, 1.6,

Transistor transformers for the Mullard

. 200 M.W. Circuit. Minlature interstage at
8/- ¢ Output at 7/8. Sub.miniature inter-
stage at 12/8 ; Output at 12/-.

Surplus transistors, Junction type, P-N-P
tested, guaranteed. Audio 10/-, R.F. to
8 Mc:s 21/-.

Sub-miniature electrolytics. 6 v
8 mfd., 16 mfd.. 25 mtd.. 4/~ eac

T.R.F. Coils M/L, wave, boxed wn,h ecircuit,

Coil Pack, S.M.L., with gram. rosition,
boxed, with circuit. 27/6
Box spanner kit in case 0 2 4, 6and 8B.A.,

working.

t 15/-
Conr.n.cAc Trectifiers, 125 v. 85 mA., 49 ; 250 v.

50 76 ; 250'v. 85 mA., 10/8.
AERIALS
Band II1_gdipole, 7/6 : Combined outdoor.

F.M. Dipole, 10/8.
Resist,or; all wpes prer values, 20%.
. w., 1w
Postage on all Orders.
Comprehensive List of Components. Stamp,
please.
Trade and Mail Order

OSMABET LTD.
Rd., Tottenh

tw.,

14 Hillsl

N.15

11+
EXAMINATION
Write for FREE 20-page GUIDE and

Test, stating age of child, to: THE
REGISTRAR (Dept. M8). Mercer's
Correspondence College, 69, Wimpole

St.. London, W.1.

LEARN IT AS YOU DO IT—we pro-
vide practical equipment combined
with instruction in Radio, Television,
Electricity. Mechanics, Chemistry,
Photography, etc. Write for full
details to: E.M.I. INSTITUTES,
Dept. PW47. London, W.4.

THERE 1S 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
Scheol of Marine Radio and Radar
tA.S.T.), Hamble, Southampton.
For details, apply Commandant,
quoting A.12.

FREE! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronics. Courses for the Hobby
Enthusiast of for those aiming at the
AM.Brit.I.RE., City and Guilds.
R.TE.B.. 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.
PW23, London, W.4.

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wirelcss
Licence, Morse instruction only if
required .also postal courses. Apply
BST., LTD. 179, Clapham Rd-,
London. S.W.9.

CITY AND GUILDS (Electrical. etc)
on **no pass—no fee ' terms. Over
95% successes. For full details of
modern cources in a!l branches of
Electrical Technology send for our
144-page handbook free and Dpost
free. B.I.E.T. (Dept. 242A), 29,
Wright's Lane, London, W.8.

WIRELESS, Sce the wordd as a
Radio Officer in the Merchant Navy;
short training period: low fees:
scholarships, etc., available. Board-
ing and Day students. Stamp for
prospectus. WIRFLESS COLLEGE,
Colwyn Bay. ,

A.M.1.Mech.E., A.M.Brit,l.R.E,, Cily
and Guilds, etc., on ‘*no pass—no
fee " terms: over $5% successes. For
details of exams. and courses in all
branches of engineering, building,
etc., write for 144-page handbook.
free. B.LLE-T. (Dept 242B), 29.
Wright’s Lane, Loadon, W.§8.

ASTRAL RADIO PRODUCTS

* HOME RADIO, 32-page {llustrated
. Simple wiring instructions fo:
Crystal Set, 2, 3 Valvers, 2 -, post 3d.
TRF COILS, Spec:ﬂed for * Bedside Push.
button 4. * All Dry 3 Band, 3’ * Push.
button 4, etc., 6/8 pr., post 6d, Push-
button Unit with modiﬁcatmn data 7/-.

DUAL WAVE NIF Cuil, Speclﬂed for
* Sumnier All Dry Portable, Modern 1
YValver,’ *Modern 2 Valver,” * AC. Double
‘Triode’ 1.° etc., 4/3, post 3d.

sy Tiniatore, 17 11 x2}"incans. Extra
high ' Q.’ Special offer, 9i- pr., post &d.

K €01 AC, B'pass 3 3/3 ear‘h post 6d.
FR .-\\ LG M.W., 5'-, post 4d.
Cot M/S, 36/— Y-

L s
Cr) s!al SLt Lmh L & MW, 2 6??70% ad,
82 Centurion Road, Brighton

*

.familiar with modern V.H.F

819

A.M.L.P.R.E.—For details of suitable
study  courses (only a limited
number of students accepted) send
for free Syllabus of Instructional
Text. I.P.R.E. Conditions of Mem-
bership Booklet, 1/ «; ' The Practical
Radio Engmeer Journal, sampie
copy, 2/3. 6.000 Alxgnment-Peaks for
Superiets, 6/-. All post free from
SECRETARY, I.P.R.E., 20, Fairfield
Rd., London, N.8.

T

and RADIO.—A M.Brit.ILR.E.,
and Guilds, R.T.E.B. Cert., etc..
on "no pass—no fee " terms. Over
95%% successes. Details of exams.
and home training courses in all
branches of radio and T/V. write
for 144-page handbook free. B.ILE.T.
tDept. 242G), 29, Wright’s Lane,
London, W.8.

SITUATIONS VACANT

THERE 1S 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
A S.T.), Hamble, Southampton.
For  details, apply Commandant.
quoting A.12

T/V
City

ROYAL AIRCRAFT ESTABLISHMENT,
Bedford, requires Electroniec
Mechanies to serve as Research
and Development Craftsmen Special
on the repair and maintenance of
airceraft or airfield Radio/Radar in-
stallatlions. Applicants sho\{]ld Fl;e

and Micro Wave techniques. Appro-
iate service experience would be an
advantage. Houses will be made
available for successful married
apblicants coming from outside the
district. Starting rate 182/4. plus 38/-
merit fead for 44-hour. 5-day week.
Rates are re-assessed within three
months and any increase awarded is
backdated to date of entry. Two
weaks 88 hours) paid annual leave:
paid sick leave scheme. Applications
2iving full particulars of apprentice-
ship, training iincluding Forces Ser-
vice! and experience to: PERSONNEL
OFFICER (P.W.). Royal Aircraft
Establishment. Bedford.

Tt 0! s X s Y m Y e Y e Y 1 I

! The “TYANA”!

i Standard Soldering Iron i
):X [t ;';
! @ Adiustable Rit, !
¥ @ we ‘ght approx. 4 oz, o
l @® Heating Time 3 min, ‘
@ 40 Watt economy Con- K

3? sumption, ¥
' @ Standard Voltage Ranges, '
16/9 &

g Feplacement Elements and Bits X
' . _ always available, l
! "LIPLOMA " HEADPHONES |
% Lig heweight %
. High Resist- '
¥ ance (4,000 !
% ohms), Com- “
! ple;e w;tz |
cord, 1 -

ase " x
| 1eal for CRYSTAL SETS and also for |
® use with TAPE RECORDERS, %
' KENROY LIMITED i
* 152/297 UPPER ST., ISLINGTON,
3 LONDON, N.I. X
! Telephone : Canonbtry 4905-4663 i
1 J e X s 3 e T e K v X e 3

t
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RADIO & TELEVISION COMPONENTS

of guaranteed nﬂ'lornmnc(-,rrrvll;\mlil)', endurance and long’
e

MAINS TRANSFORMERS. Primary shielded 195250 v. Sec.
H.T.280-0-280 100 mA. L.T.(116.3v.3.7Tamps. 1.T.(2)6.3v.0.95amps.
with mountéd tag panel and double fuse-holder, prov. for switch
and motor conn., 27/6 each, post 3-. Primary shielded 105/250 v.
Seo, H.T, 250-0-250, 60 Ma. L.T. (1) 6.3 v. 1.78 amps, : L.T. (2)6.3 v.
0.95 amps., mounted tag panel for switch and motor, 22/6 each,
post 3/-. Primary shielded 200 250 v. Sec. IL.T. 135 volts, 30 Ma.
1..T. 6.3 v. 1.5 amps., 10'- each, post 2'-.

1.F. TRANSFOR MERS. Dust iron cared. Double silk Litz wire
wound, 470 kc's, both coils 525 ut{. Size 22" x 147 x 137 11/- per pair.
post 1/6.

PENTODE OUTPUT TRANSFORMERS for E.1.84 or like valve,
35 ohms speech coll, §/- each, post 1 - ; for 1N309 or like valve,
35 ohms speech coil, 6/- each, post 1,-.

VoILT, FoM, TWIN GANG TUNINGS CONDENSERS. 180%
through angle of rotation, 9.7% pt. ball-hearing drive end, size
21% x 13" x 11°, 5/8 each, post 1'-.

VALE, AJM.F.M. TWIN GANG TUNING CONDENSERS.
0 to 528 pf. through 180, angle of rotation for section A and C and
0 to 10 pf. through section B and D, ball-bearing drive end, size
34 x 31" x 1§ with mounting brackets, 9 6, post 1.-,
WESTINGHOUSE RECTIFIERS. Type T,W11/U493 mains input
240 v., Output D.C. 270 v. 300 Ma., 19 6 cuach, post 1/-.  Type
14B+979, U465 mains input 100 v., Output D.C. 110 v. 70 Ma., 9'- each,
post 1j-. Type 16EHTIU452, suitable to Dase torward current of
aboul 8 Ma., 3/8 each, post 6d.

L.T. SMOOTHING CHOKES. 5 henvies, 63 Ma. 190 ohms, D.C.
reistance, 4/- each, post &d.

POTENTIO METERS, 2 Meg. Log Law with D.P. Switch, 137
« D '"spindle, 4/6 each. 1 Meg. Lincav Taw less switeh, 1170 D
spindle, 2/9 each, .5 Meg. Log Law less switch, 37 spindle, 2/9 each.
25 k. Linear Law less switch, pre-set, 2 9 each.

ELLIPTICAL SPEA KERS., Size 7 x 43, Sohms at 1,000 cycles,
8.000 Gauss flux density. Base resonance 100-130, 17 6 each, post /-

METALLISED PAPER CONDENSERS, .01 £if, 0015 1F, .0025 nF
300 v., .0003//F, .00054F, 600 v.. 1/~ each.

‘agh with order or C.0.b. Carriage paid all orders £ and over,
All components are guaranteed ncw clean stocks. Not Ex-Govern-
nent. Send S.A.E. for complete lists of all Components and Kits,

THE ELECTRONIC COMPONENTS CO.,

162, Grays Inn Rd., London, W.G.1. Tel.: TER MINUS 0228/9.

PRACTICAL WIRELESS

January, 1958

MAKE SOUND JOINTS SIMPLY

Multico
= “y] . .. .
ERSIN_MULTICORE IRegvl iy

Contains § cores of engineers and handymen rely
h
extra-aclive, non-corrosive on MULTICORE. There's a

Ersin Flux. Prevents oxidation ?ULT;‘CQ”‘ SOUDER: {ustiimade
and cleans surface oxides. or the job you have in hand.

Here are some of them.
SI1ZE 1 CARTON

5/. 'ARAX MULTICORE

FOR METAL FABRICATION

HANDYMAN'S (N_ol wire-to-tag joints)
CARTON Contains 2 cores
Suitable for 200 of Arax flux, Flux
uttable for & 6d residue is easily
average joints. L] removed with

water.

SIZE 8 CARTON N U,
5" Handvmans Cnrlor.l 6d.

HOME CONSTRUCTORS
2/ PACK

In addition to the well-known
Home Constroctors Pack (con-
taining 191t, of 18s.w.g.

60/40 alloy) a similar | |
pack is now avail-
able containing
40Mt. of 22 s.w.g.
60/40 alloy
especially suitable
for printed circuits

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3638)

BIB WIRE STRIPPER
AND CUTTER

Strips insulation
without nicking wire,
cuts wire cleaniy.
splits extruded

flex 316 each I"s)m

WIRING |
ACCESSORIES

Return of Post Service, Lowest possinte
prices consistent with high quality. Mouey
back guarantee.

PVC Cable Flat Twin Twin with B, 3Core

VYV VVVVVVYVVVYVVEVYYVYVY

A really small!
RADIO |
RECEIVER

wrerestaS %
WITHINCOME
TAX PAID BY
THE SOCIETY

1.044 £2.8.1. £3.2.0 £3.9. 3 .
. EQUALTO84X
) £3.4.8 £3.14. 4 £413. 0 |y5 padio recejver, although small exough WHEN TAX IS
3.036 £4.7.6 74.17. 8 £6. 8. 7 1o fit iinside a ngaBtghl_l;ox. gﬁfis':;)%oudl. qg;leiag PAID AT THE
29 £5.9. .18. . 2.11 |receptionof the ome, Light and T
0% 2500 €6.16.11 £3. 2.11 O ammes on the medium waveband, ;1}':AEDARD
TRS CABLE about 180-350 metres. No catswhiskers, TE.
A : calves or batteries are required. and the
1.044 £2.13.5 3. 6. 8 £3.13 4 receivgir wgrks %ﬁ a,lshort inglo%r' as‘;isl;fl in Investments from g(nl hu:f £5,00l0
2,020 £3, 9.3 £4.3.1 £5.38.5 most districts, Easily assembled In hall an accepted s interest pat alf yearly.
.y hour. No cutting, drilling. or seldering. - A L
3036 £4.31.4  £5. 6.1 £6.15. 0 ’CJmpleLe Kit of Parts and Hiustrated Wlnl.\dnw:k '“"z u;n:c::u;c:mndst
7.029 £5.11.8 £6.18.10 £8. 4. 0 Instructions, :1‘5 f“‘s);nm :ptin :‘ e localybﬁk.
H ou <
Frices per 100 yds. All sizes Ttockm. §|’1n’ EN‘ c am POSTAGE AND ey . fp)’B & o
e e SIS Bk Leen. T [ TREAE G s s o Bochure 10y

Full range of accessories availabic. Send

for complete lists.

F. HUNT & CO.

STEPCOTE HILL, EXETER
Phone : Exeter 56337 ‘

i

This offcr applies only to Gt. Britain and
Northern Ireland.

RADIO COMPONENT SERVICE,

No. |, SUMMER'S ROAD
BRISTOL, 2

lAaANCAAAAALAAAAAAANAALAAAL

BUILDING SOCIETY
Chief Office:
14 ST. PETER’S SQ., MANCHESTER 2
Tel. CENtrat 8765 (10 lines)
Incorporated under the Duilding Socicries Ace 1874,

FM and HI-Fi Components 1-Finger

DENCO F.M. TUNER circuits Is. 6d°

RADIO CONST'TR. F.M. . 2s. 0d"

MULLARD AMPLIFIERS " 3s. 6d- and play everythingl
G.E.C. 912 PLUS AMPLIFIER 4s, 0d- |

G .E.C. .M PLUS TUNER 2s. 6d: \ are all easy. Write now...
Sepcrate price lists available on request to

82, DARTFORD RD.,

J. T. FILtM ER DARTFORD, KENT.!

Tel. Dartford 4057. i

Co.

Bulld your cwn electronic keyboard

leaflet. Guitar, cello, flute and trumpet

¢ &S, 10 Buke St., Darlington,
Durham

Pianists
Jrorrest
Transistor Transformers for
Quality Equipment

H. W.FORREST (Transtermers) Ltd.

349, Has'ucks Green Poad, Shirley,
Solihull, Warwicks. Tel.: SHirley 2483,

Send for {ree
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R \ E SAMNE DAY
V ) SERVICE

All Guaranteed New and Boxed
1.4v. midget, 1R5, 185, 1T4, 384, DAFS1, DF91, DK$1, DLS2, DK92,
L

94 ; ANY 4 for 27/6.
1ATGT 126 6Q7GT  9/8|D. 3/~ EF‘50 PCL83 9/8
C5GT 15/6 6SNTGT %5/8 D77 6/- YL 6/6/PEN46 6/6
1H5GT 11/-|6U4GT 11/-|DAC32 11/- EF55 9/6PL38  22/-
IN5GT 11/-|6V6G 7/-|DAF96  8/6 | EF80 8/-|PL81  13/8
1R5 8/-16V6GT 7/6|DF33  11/-|[EF85  7'6/PL82 9/-
185 7/8|6X4 7/-iDF96  '8/8|EF86 11/6|PL83  10/8
1T4 7/316X5GT 6/6|DH76  7/6 EF89 96 |PY! 8i-
3Q4 8/-1TB7 8/-| DHT /| EF91 8/-lPY8 8/-
3Q5GT  9/6|7C5 8/-\DK32 12/6|EF92  5/8/PY82 Ti-
354 7/8]7C6 8/-| DK92 /-|EL32  5/6/PY83 9/
3Va 8/-|7THT 8/-{DK9  9/6|EL38  22/-PZ30  18/-
5U4G /-1787 9/-|DL33 /6 | EL41 /-|SP41 8
5V4G  11/9|7Y4 8/-'DL35 15/6|EL42 10/8|SP61  3:6
5Y3GT ~7/6{12AH8  9/-| DL 6| EL84 /-| TH41 /6
574G 9/8/12AT7  8/- EABCSO 7/9|EM34  10/-|U25 138
6AB8  7/8112AU7 7/6|EAF42 10/6|EM 10:-|U26 12/8
6AK5  4/8{12AX7  8/-|EB91 8/- EY5]1 10/6/U50 7/8
AL5  6/-|12BA6  8/-/EBC33 7/6|EY86 12/6|U76 78
5/-{12JTGT 10/6| EBC4l  9/6|EZ40 7.8/U78 -
6AM6  8/-|1 T 7/8|EBF80 8/6|EZ41 9/6|UABCS0 9/
6AQ5  7/6|12K8GT 14/-|[EBF89 9/-/EZ80  7/6|UAF42 106
6ATS 8/-112QIGT 7/6|ECC81 /- | EZ81 /6{UBC41 ~8/8
6BAS  7/6]1273 /6| ECC82  7/8 | FW4/500 UBF8) 9/-
6BE6S  7/8!25L6GT 9i-|EC - 6|UCH42 /=
: 6BJG 7-|12574G  9/6/ECC84 10/6/GZ32 11 6|UF41 -
6BR7  8/6]25Z6GT 9/8/ECC85 9/8|K /6|UF83  10/-
6BW6  7/8|35L6GT 9/6|ECF80 10/6|KT44  6/6|UL4l  8/6
6BW7 9/ 3523 /6| ECF82 11/-|[KT63  6/6|UL84 9/-
6CH6 7/-|35Z4GT 7/8/ECH21 14/9 KTW6l 6,-|UY21 15/
1 15/-(3526GT _9/- ECH35 9/6|MH4 6/-|UY41 718
6F6G  6/6(43 13/8 [ ECH42 8/ MUl4  8/8/UYS> 7=
6F12 6/-|50L6GT 8/8| ECHS81 8/-|N18 8/-tvpal -
6F13  13/-180 8/6 ECL80 8/8{N78 11 8/ypi321 8/
6J6 56| AC/TP 20/-|EF37A  8/8|PCC8  8/-igme "6
6K7G 4'6{AZ31  11/6|EF39 8/-\PCF8) 96|47
6K7GT  6/-|B36 20/- EF4l  9/6|PCF82 10/~ % 5/6
6K8G 7/9/CL33  16/9'EF42 10/6'PCL82 10,-|Y63 6i-
6L18  12/8 Postage 6d. per valve extra. z71 6i-

Any Parcel Insured Against Damage In Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16 STA. 4581

PRACTICAL WIRELESS

821

“ASPDEN?”
TAPE RECORDER KITS

TAPE DECKS, 2-speed, twin track, casy to assemble kits
with finest motor, Ferroxcube heads and full instructions.
MODEL 582 for 5in, spools, kit £8.5.0.
MODEL 782 for Tiz. spools, kit £9.5.0.
Either modet assembled and tested, 30/- extra.

AMPLIFIER kit, 2} watt. recordfreplay, 2 recording posi-
tions, neon indicator, etc., £5.18.0. Power pack kit for
above, £2,18.6 (both without valves). Carr. and packing extra.

YOU CAN BUILD A QUALITY TAPE
RECORDER

M.G. from Baghdad writes :—
“...really nice to have this amaczing tar e deck.”
D. B., Mdalaya, writes :—

“The recorder is now wosrking as well as a commercial
model and 1 am very pieased with it.”

This tape deck and amplifier is being used in the AnldrCllC
by an Expedition member.

Send stamp for fu! particulars to:—
Stanfey Works, Back Clevadon Rd.
w' S' ASPDEN BLACKPOOL, Lancs. '

TECHNICAL TRADING CO.

AVO VALVE TESTERS, standard model, ra case tested. £9.

li.S.R. L.F. SIG: GENS, TvpeLO A, 0 S()OCIS 's. Tested.
lOl- GARRARD A.C/D.C. AU \\(-l RS. Type
C.80M, voxed, £12/10/-. 13 CIL. CONVE l“()lts.a.\lm:.tructlons

all coils, £3/15/-.

CALLERS ONLY .—Quantity ET4336 RCA. 1 kW. TX, 230 v. mains

operation 1-20 me/s, from £20.

RED SPPOT. R t I
TRANSISTORS! 5ol o Giretie: shortage, .. 8/6
TRANSISTORS! 3iriianti o tsiiE 1 44

s

GERVANIUM XTAL DIOD 9., 8/ doz 12 v. 4 a. Bridge
Rects., 9/6. 230 v. MAINS TR. . 6.3v.5a.5v. 3a, 525-0-525 v,
150 m.&., 28/-. 10 H. 150 m.a., Chokes to maLch 9/-. VCRIT's, 12/8.

SAE FREE LIST, 400 AMAZING SNIPS

Including : 5Z4G 9/-, GSN7GT 5/9, 6V6G 8/-, EF50 2/6, 3}in. speakers
9/6. Midget ceramics 5/- doz., 10in. Cabinet speakers 29/-, Throat
Mikes 2/8. ¢ M. Pots. D.P. Sw. 31in. sp. 3/8.

Postage 1/- in &£1 (1/9 in £1 SpeakerslTrans ) ‘mn 8d. No C.0.D.
10.000 OTHER BARGAINS TO CALLERS A

350/352 FRATTON ROAD, PORTSMOUTH

TELEVISION TUBES |

RECLAIMED GUARANTEED:
12—£6 14'—£5  17"—£7.10.0

FULLY GUARANTEED HIGH QUALITY
REBUILT :
12"—£9  14'—£11,10.0  15"—£12  17"—£13.10.0

CARRIAGE AND INSURANCE 15/6 EACH TUBE
MAIL ORDER ONLY

PRIME ELECTRICS
36 QUEENSDALE ROAD, W.II.

—

IMPERIAI. AM/FM CHASSIS

The advance of Radio Technigue will
offer unlimited opportunities of high
pay and secure posts for those Radio
Engineers who have had the foresight
to become technically aualitted.
How you can do this quickly and easily
in your spare time is fully explained
in our unique handbook.
Full details are given of
AM.Brit. LR.E.. City & Gujlds
Exams., and particulars of up-to-date
courses in  Wireless Enginecring,
Radlo Servicing, Short Waves,
Television, Mathematics, ete,, etc.
We guarantee “NO PASS—NO FI
Pre re for to-morrow’s opportunities
future competition by sending for
thls very informative 144-Dage guide

6 valve plus Recti-
fier, vaciable Ferrite
AFE, separate treble
and bass controls, 7
push buttons, Dup-
lex fly wheel tuning
on 31 bands. Com-
plete with 3 speakers,
FM Dipole and magic
eye escutcheon,
ready to use.

£25 Tax paid.

NOW-—-FREE and without obligation. = IO/- carriage.
BRITISH INSTITUTE OF -

e, 245, COLLEGE NOUSE: ™ M.C.V. 3 Farringdon Road, E.C.I  CHA 413|

28-31, Wright's Lane, Kensington,W.8
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TRANSISTOR SUPPLIES

TR.ANSISTORS, L.F., 76 : I'SF 136 ;

Mullard OCT1, 24/- ;. 0C72, 30: Matched
nirs OCT2, £3. Diodes, 1/8 llard, 5 - ;
grimar 78. MORCO TR/ OR and

Diode Coil for transistor an
3 .. TRAN 'slﬁ'l()R TR
Interstage. 8/8 ; Driver Push -Pull. 8
Push-Pull output, 8'6. It TROLYTIC o)
for transistor circuits. 8 2-
50 nF 1.8, TELETRON COMPANION
PARTS, 87,-. All items at Manufacturers’
Prices FERRITE ROD ASSEMBLY.
Long, medium wave and coupling coijl for
MORCO CIRCUIT, 138, LOU l)-
SPEAKER, sensitive P.M. bin.,
output transformer for same. 5 -
b moving coll—used as M1
KER, 5- ; Tlansf()rmel to
Match, 2/6 Volume Control K. 23
10 K. wlt.h switch, D.I., 5 Re istances
3 and watt, 4d. HE! ADPITONE
8 : HR. (4.000 ohms), 17'6. H
‘Adaptor. high,low, 2'8. Double Sockets
plugo for same 3. TRANSFORM J
MULLARD CIRCUIT, 20-: Bargam
Lme:—Bllanr‘cd inserts (as miniature
speakers). 5;-; Trimmers 100, 2’»0 T50.H..
Var Condenser, air .0003, 3:-; 8ins. peakers
with output trans, 16/6 Sub Miniature
Transistor Transformers. 8/6.
Terms : C.W.0., postage exitra. TXcess
refunded. Send 6d. stamps for transistor
circuits and list.

MORCO EXPERIMENTAL SUPPLIES
(Props. : Moores (Shefticld). ILid.
8 & 10, GRANVILLEST. SHEFFIELD, 2
Tel. ! 27461

.V,

lh'imar Valve and Tube Manual
. 8/-, postage 8d.
llanﬂ-.tm Circuits for the Construcior,
N 3 3. postage 4d.

Wirel l(-~~ “ orld Diary 1858, 4'6. postage
4d.

Nigh Fidelity Loudspeaker enclo~ures by
Babani. . postage 6d.

Radie Upkceep and Repairs hy Witts
New Edition. 15/-, postage 1 -.

Television Explained by Miller.
edition, postage 1/-.

Mercury Jason Switched F.M,
2 -, postage 4d.

Send S.A.E. for Lists.

UNIVERSAL BOOK CO.

12 Little Newport Straet, London,
w.C2
(adjoining Lisle Street)

12 8. new

‘Tauer,

0190 a0t wwu

“ 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. Bit sizes 3/32
to 3/8 inch. Full details in booklet
S.P.10 from sole manufacturers :—

LIGHT SOLDERING

DEVELOPMENTS LTD.,

1086,. GEORGE STREET, CROYDON,
RREY. Tel. CROydon 8589.

PRACTICAL WIRELESS

KFideliaa +AnD BULT

Fidelia genuine
hand built real
high fidetlity
equipment for
those people
who desire
the finest.
Major AM/FM
12 vaives, £44.
De-Luxe AM/FM
11 valves, £34/10/0.
Imperial, high fidelity
amplifier and F
tuner, £34.

Full details willingly
but 6d. in stamps is appreciated.

ELECTRO ACOUSTIC DEVELOPMENTS
2, Amhurst Road, Telscombe Cliffs, Sussex.

January, 1958

SPARKS’ DATA SHEETS presents
THE «“331”
A.C. SHORT WAVE '

4-VALVE T.R.F. RX.

- Cathode-counled ’ Regeneration ensures
amazing Sensitivity and Selectivity plus
100¢, Stability. 10 to 220 M. Switched Coils.
Separate Power Pack. Data Sheet (277 x 22)
showing every detail in simplified form.
Plus full Instructions. etc. 3/8 Post Free.

THE ‘*SEAFARER”

Battery Two-valver oflering New Interests
and Thrills on Trawler. Ship-to-Shore,
Aeronautical and 81/160 . Amateur Bands
Plus normal Med. and Long-waves. A great
little Set. Data Sheet. ctc.. ete., 3/3.
All Components and Chassis avallable.

L. ORMOND SPARKS (P), VALLEY
ROAD, CORFE CASTLE, DORSET

B.B.CLT. V.-F Y -AERIALS

Band I(B.B.C.). Telescopic
External S’

V.). 3-element
loft array, 24,-; bH-ele-
ment 32 8. External wail
mounting. 3- element 33 9:
5-element. 41 3

Combined (B. B C.-L.T.V. )
Loft 1:3 element, 413

element. 5 ele-

563: 1-
ment. 63.9. Room aerial,

29,
Band II (F. M) Loft € Dipole 12 6
loft “H.' 28:/-, External S Dipole, 28.2.
Postage and Pa,ckmg all types. 2:6.
Co-axial, 8d. yd.: Co-axial plugs 1'3.
State channel when ordering. S.A.E.
for Price List. Trade enquiries Invited.
KVA ELECTRONICS
189, Kent House IRd.. Beckenham, Kent
SYD ¥

High sensitivity Miniature
moving coil

LOUDSPEAKER

As used in the Ferdio Pocket Transistor
Radio. Diameter 2j in. Depth [3/16in.
tmpedance 3 ohms. Price, including tax,
post and packing, 27/6. Cash with order,

For this and other minjature components
apply :
Specialised Electrical Components,

9-11, Monmouth Street,

London, W.C.2

PULLIN *%°

HIGH RESISTANCE
TEST METER
A.C./D.C.
10,000 ohms/volt

21 RANG
100

mtcroamps to

TRANSFORMERS

REWOUND OR BUILT
TO  SPECIFICATION
2 Years’ Guarantee. Quick Service.
C.T.R. Isolating Transformers in Stock

Nottingham Transformer Service

179, WOLLATON ST, NOTTINGHAM
TEL. 41992

GRAM-PAK AMPLIFIERS
Complete £3.19.6 ©°

This midget 4-wabt amplifier fits neatly
into any record player leaving ample room
for speaker. Suitable with any speaker
and all modern cnyotal 3-speed pick-ups.
Dimensions 7° x 2} x 1§  Pressed :teel
1lated chassis. Perl’ect distortionless
quality guarantced. For 250 v. A.C.
ACCESSORIES :
ACOS crystal turnover picxup, 21 14 6.
7" x 4" elliptical speakers. 19s.
BSR 3-speed player unit wlt.h above
pickup. £4. 12s. 84,
THE COMPLETE OUTFIT READY FOR
YOUR CABINET £9.10.0. post free.

6d. stamp brings details by return.

ELECTRO-ACOUSTIG LABS.

TAIN — ROSS-SHIRE — SCOTLAND

THE

WAVEMASTER

TRANSISTOR PORTABLE
AN

OLYMPIC WINNER

®
PICK OF THE WORLD STATIONS AT
YOUR FENGER TIPS,
LONG AND MEDIUM WAVEBANDS.
®
PUSH-PULL

QUALITY OUTPUT.

v.
Complete in die-cast
case with test leads,
clips & prods.
FULLY

GUARANTEED
CASH PRICE or Deposit £2-10-0 & nine

£1 2_7_6 further monthly payments

of £1-4-6.
Wlustrated brochure frec on request

FRITH RADIOCRAFT LTD

6971 CHURCH GATE LEICESTER
-& B HIGH ST NEWPORT P L Bucks

®
A RECEIVER YOU WILL BE PROUD
TO OWN.

®
COMPREHENSIVE ASSEMBLY DATA
AND COMPONENTS LISTS, 1/6.

®
SPECIAL COMPONENTS KIT FROM
USUAL STOCKISTS, PRICE 75/-.

OLYMPIC
RADIO COMPONENTS
224 HORNSEY RD., HOLLOWAY, N.7
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AT LAST, A REALLY PORTABLE

POCKET LOUDSPEAKER SET

The famous Teletron ** Companion "' is 2 receiver of unique design
and extreme portab:lity. Contained in a neat plastic case, measuring
4} x 3 x |} inches approximately, it glves_'ou)dspe;ker reception
on long and medium wavebands, and requires no aerial or earth.
Using three transistors, rhe total power supply is obtained from
three tiny |} volt penlight cells. -
Complete Kit of Parts, 89/6, postage 1/6 extra. Or send four |d.
stamps or Hlustrated Folder and Circure Diagram.

This offer applies only to Great Britain and Northern treland.

CENTRAL RADIO SALES

CENTRAL CHAMBERS, !l SMALL ST.
BRISTOL, 1

WWW

COVENTRY RADIO

Component Specialists since 1925

We have now trebled the size of our

premises in order to supply a larger

range of Components, Amplifiers and
Hi-Fi Equipment.

Send your enquiries to

189-191 Dunstable Road, Luton, Beds.

New Telephone No.: LUTON 7388-9

«MY BENNETT
COLLEGE TUTOR
3 MIGHT HAVE
BEEN IN
. THE ROOM”

iy N P
PERSONAL POSTAL TUITION

this friendly, inumsate coaching right
through his Course. A tew of the

WHAT CAREER DO YOU WANT?

:;?L‘,‘i‘:""‘ #:lr:(:'r'n’:wkniom Courses are listed opposite. Tell us
Carpentry Tolevision your subject, We wil send you The

i ! Rennett College Prospectus and the
Diesel Engines Book-keeping | famous FREE book ""T'rain your mind
Drawghtsmanship English 1o SUCCESS.” This will show you
::::::;:-u:;:’; G-o:r-._m | how you can advance fo a better, finer
e 3 t':"";'x‘: ! future by Personal Posal Tuition.
Locomotive Eng. hathematics | Fill in and post the coupon today.
Machine Design Hodern Business  ©m am — oo — 0 — — — — - —
Hechanical Eng, Methods Tro 7 Al

tor Engineerin Folice Subjects

Pombing B (emanship ! COLLEGE:
Quaniity Surveying  Shorihand

Dept. A. 104 PT) SHEFFIELU |

V Please sond me the oo pecusan. ... |

Radio Engineering

Short Stary Writing
Sanitary Science

and many others

OR WHY NOT OBTAIN A \

QUALIFICATION? ) . e ee
AMICE. MM M. B ACAS. | oy of T yeur s 0 SUCCLIS. !
AWM. Mech. E. A SE, ACCs. 1
ARIBA. ARCCA.  ARECS P ees e
AN Struct. £, ACW A, Aab | appRESS 2
GEN. CERT. of EDUCATION & R.5.A. Exams.

rown 1

" aGe Of under 21 . b ocoooano

Post this caupon NOW! Fieste winte 1n 5160 leiters J'

PRACTICAL

WIRELESS 823

COLLINS TCS TRANSM!TTERS. Special offer of these
famous American Transnutters. Frequency Rangc 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 Osaillator 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, etc., 15/-).

WIRELESS SET NO. 19 Mk. IL.—The famous Army Tank
Transmitter-Receiver. Incorporates ** A " Set (TX/RX coverirg
2.0-8.0 Mcs. ie. 37.5-150 metres), B Set (VHF TX,RX
covering 230-240 Mgs, ie., 1.2-1.3 metres) and Intercomniuni-
cation Amplfier. Complete with |5 valves as follows: 6 of
6K7G, 2 of 6KBG. 2 of 6V6G, and | ea. 6BBG, 6H6, EI14E
EFS0, BO7, and book!et givirg circuits, notes, etc. Size 171in. x
8lin. x 12lin. Magnificently made by fanious American firms.
IN BRAND NEW CONDITION. ONLY 65/- (carriage. etc., 10/-).

2 VOLT POWER UNIT for the above avalable, 25/-
(carriage, etc., 5/-).
MARCONI SIGNAL GENERATORS TF-390G. Frequency

coverage 16-150 Mc/s. BRAND NEW IN MAKER'S ORIGINAL
TRANSIT CASES, with instruction manual. Ffor normal A.C.
mains operation. A unique opportunity to acquire Laboratery
Equipment at a fraction of original cost. ONLY £27/10/-.

MARCONI BAND Il CRYSTAL CALIBRATORS. Fre-
quency range 170-240 Mgs. Incorporates 5 Mc/s crystal for
better than .00l per cent, accuracy. Directly caltbrated 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. Primary 200,250 v. 50 cycles. Out-
puts of 250 v, 100 mA. and 6.3 v. 4 amps. fitced with H.T.
current meter and voltmerer, For normal rack mounting and
has grey front panel size 19in. x 7in. ONLY 76/- (carriage, etc.,
716).

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

RII55 SUPER SLOW-MOTION TUNING ASSEMBLY.
As used on all late model [155s. Easily fitted to ** A "' sets, etc.
ONLY 12/6.

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. | 2., 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 VCR97 tube, etc.), 42;6 (postage 2{- per
trans.).

L.T. 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). Read up to 20
megs at 500 volts pressure. Overhauled and in perfect order.
ONLY £8.10.0.

A.C./D.C. BLOWERS, 220/250 volts 300 watts. Complete

with filter pads, branch for dividing oudet, flexible hoses, erc.
BRAND NEW. ONLY £4.19.6.

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

CRYSTALS. British 5tandard 2-pin 500 ke/s, 15/-
200 kc/s and 465 kc/s, 10/- each.

RCA RIBBON MICROPHONE. Table type, mounted on

black finished stand. 7tin. high, with press switch. BRAND
NEW. ONLY 59/6.

ROLA 6}in. P.M. SPEAKER. Mounted in grey crackied metal
cabinet 9in. x 9in. x 44in.. with volume-control. ldeal for use
with receiver, or as extension. BRAND NEW. ONLY 27/6.
(Post 2/6.)

12 VOLTS | AMP. BATTERY CHARGER. Very robust, ex-
Admiralty. n Grey crackled metal case size 6in. x 6in. x 44in,
BRAND. NEW. ONLY 35/-. (Post 2/6.)

MAINS ISOLATING TRANSFORMER.

Miniature

Manufactured by

| Vortexion. Fully shrouded. Will provide true | : | ratio from

nominal 230 v. Primary. Rated at 100 watts. BRAND NEW.

ONLY 22/6. (Post 2/6)

HARRIS ELECTRONICS

{LONDON) LTD.
Formerly U.E.l. Corporat’on.
138, Gray’s Inn Road, London, W.C.1 (Phone : TERminus 7937)
Please include carricge costs on ALL items.
{Open unt:t | p.m. Seturdeys. ‘We are 2 mins. from High Holboern
(Chancery Lane Station) and 5 nuns. by bus from Kmng's Cross.)

www americanradiohistorv com



www.americanradiohistory.com

824 PRACTICAL WIRELESS lanuary, 1958
LYONS RADIO| | FIRST-CLASS | B
LTD. RADIO COURSES. . .| |[luerscs: cxsnor nomeisese,
Dept, M.P., 3 GOLDHAWK ROAD, GET A CERTIFICATE! | ||82a28 ‘Ew?,'.”a‘:?n.l?:b:.‘L‘:n%‘“f’ﬁ"m'f,”sﬁ.

SHEPHERDS BUSH, LONDON, W.12
Telephone: SHEpherds Bush 1724

POWER OUTPUT METERS. Calibrated
in Watts and Db. Range 5SmW. to SW. Input
impedance variable from 2.5 ohms to 20
K ohms. Fitted with moving coil meter
4}ins. dia. 400 micro-amps f.s.d. These are
the Windsor Model 150A, ex Gov. No.
Mk.2. In guudmndnmn and working order.
PRICE £6, post 46
WEE MEGGERS. 100 v. ex-Gov, by Ever-
sheds m new (nnmtmn and working order.
PRICE 85 -. t 38,
ADPN.1 l'\ll\ Rd.din altimeter which ln
effect are transmitter receivers and an A.l".
amplifier section. The three basic sections
are assembled on separate sub-chassis
which make it easy to dismantle and use
separately. if desired. Obperational fre-
quency is 67.42 cm. (445 Mos). Can he
quickly converted for use in the 70 c¢m.
band or for model control. The A.F.
amplifier as a miKe pre-amp., intercom, e,
Fitted with 14 valves (4-128H7. 3-128J7,
2-12H6. 2-8004. 2-Y55. 1-VRI150'30), relays,
tran-ducer. stacks of other components
and a Dynamotor ; 24 27 v. I).C. input and
285 v. at 75 mA. D.C. output. These units
offer plenty of scope for interesting experi-
ment o1 just as a source of useful com-
ponents represent tip-top value at the
BARGAIN PRICE only 29 6, uv less hyna-
motor 25 -, carriage 7 -.
\Il ll‘ R ARG AINS,
AT
dia. PRICE 7 6, post 1 -, -

Moving coll tvpes
Cenne zera 300 50 mllhamp 2}ins,
0 500 micro-

QUALIFY AT HOME—IN SPARE
TIME

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

—-——-— FREE GUIDE -——

The New Free Guide contains 132
pages of information of the greatest
importance to those.seeking such
success-compelling qualifications as
A.M.Brit.l.LR.E,, City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen, Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A.M.i.Mech.E,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication, It may well
prove to be the turning point in your
career,
FOUNDED 1885—OVER

e e = 150,000 SUCCESSES — . .
NATIONAL INSTITUTE OF

RELAYS, co-axial,’ “ 12 v. 10/-: set 3 plugs
1:8. (p.p. 2/6). RX'IS, '.!.4'13 me/fs. with b valves,
106 ke/s, Xtal. Good cond., 3§/-. (D.p. 3/6)
TEST SETS: 74A with @ valves, VCR 130,
220 240 v, power pack ; fair condition, 50°« (carr.
8'G).  BC1066 VHF Receiver, valves 2/057,
H1DRGT, new, 15'- (pest 3'6). CAR RADIO
(Command Receiver, Medinm wave), circnit_and
moditication data 1'8. COMMAND RECEIVERS.
valves, BO4SY, 3-6 mic/s, 45/-,
3ome s, 978, used 8278 (post

316). v:bnpacks, Hv. ILCo (o 230 v, R0 m\.,
winoothed. cased, 22 8 (past 3'A). INDICATOR
UNITS, new, with VCRO7. 2 VROL. 2 CVIR,
2 VR34, 24 - (carr. 7 Responser /(“"‘H
1601190 mes. New, with valves, 15 - (car
VIBRATORS, Matlors Gl 12 ¢, 4 pi

BRAND NEW R.F.28, 27, 25/= (poRt 3/-) ¢
10 8. RE6, 27, woud d.. 20'-. DYNAHOTORS
{post 3 A) ;12 (i3] mA :\ml H.3 v

2.5 A 11 ETAI‘
RECTIFIER! 240 v,

a0 oma., 38, 1,000 v, 30 ma., 6. 120 v
Bridee, 30 -. R1155 S.M, Tuning DRIVES * N"
tape, bratedl new. 10 6. CHOKES, L.F.. 1uH,
120 mA., Srreened, 7/8.5 H. 200 mA., 4/8. TRANS=
FORMERS: 230 v. in.: 6 v. 7 (imes (tota) 15 A,
ontpats, 25 -, ‘lma.ll. upright, (@) 110 250 v,
inpir ; ontputs w20 mAL anl 8.2 v 1o,
98: (b omputs at b oa., and 3 a. 86,
Input 200 230 v, Qutgnts - 14 3 a. ,md H v
A 12:6 0 BN-0-300 v. 200 mA, and 4 v twice,
176: VHF AMPLIFIER, ~valves 2 CVH6,
LVRIZAE, with 50 ¢, power anit. 40 - (b.p. 3
LF nmlti-choke : 12 H 45 nA., 6o Tl in m‘\ .
45 H 20 mA., 128 (post 26 min.d.

LIST AND ENQUIRIER: S.A.F. please! Terms,
C.W.0. Postage extra, lmmediate despatch.

s
2:“”3‘ 2 1n><q:?l" I:oﬁlglfanllé ?hlli%nt)e{e‘x ENGINEERING Calle.s and post; W. A. BENSON (P'W)
te De used 8% a U.C. voltmeter for the (Dept. 461), 148, HOLBORN, 136 Rathbone Road, Liverpool 15. SEF iRAi.
}';',‘\“,;‘;’Qﬁp’ﬁfg;u-r B S E i 25D oo B0 B LONDON, E.C.I. Calleis : SUPERADIO (W’chapel) LTD.,
e | R R S P 116 Whitechapel, Liverpool 2. ROF 1130.
"
T ———

W. B. SUPPLIES

22 SWAN STREET
MANCHESTER 4

THRMS&.—Cash with order, Ordu«, under
21 - add 9. postage. Uver 20,- add 1;3.
CONTROL BOXENS. with 2 dlmmels 24
volts, and on off switch, 2 9. Ferrite Coil
with 2 Phillips trimmers, 9d. E\pan ed
metal speaker fret (zoldy 12in. x 12in., 4.
18in. x 12in., 6 9.
SOLID  DIELECTRIC variable con-
densers, .0001 mfd., .0003 mfd., .0005 mifd.,
311 each. A M. F.M. an'-:pa( (-d variables.
Twin 005 mfd. plus twin 27pF, 12,6, Twin
10 pF variable, 2'3, Midget Yaxley switches,
2 pole 2-way. 1 6. High Resistance head-
phones (not ex. W.D.y, 16,11,
. 500 v, 1/8.
.4 kv, 2"

Can Con-
Mainshridge

Condensers, . o e

'SCOPE ’]l'l!l CV1526 wize 2iin. with
cover, 186, plus 2.- postage, VCR 139A 2¢in.
tube, 4 \'()]L xlamen! 3 kV. Anode. 17.8.
pastage

2-.
4 M/HY CHO K ES [or cross-over netwmks
36. alanced Armm,nre earpieces for
iransistor speakeis, 5'-, 50k. Dubilier pots
with 1in. spindle, 1'6.

T PLIFTERS FOR RECORD
(‘]l&\(.I‘Rs 3 watts output, 2 valves,
brand new in maker's sealed cartons, 8
mal bargain at 70/-, plus 2.6 postage,

.0, TY l'l< RELAYN, 50Q 1-make
break 200 ' 270Q 4-make, 250Q 2M2B,
Q 2M1B, 200 QG 3M2B, & 2MI1B, 3/6 each.

5000
t&pe celephono ‘switches with centre
ition, 2/-. Westinghouse Meters,
0-9 amps., R.F,, .
TRANS M l'l'l‘!‘ I( RECETVER  chassis
iype PPN-2 w'ith 2 volt vibrator paock,

2 valye

%9'5". f,m(‘hll\ & SERVICE DATA

book covering Ferranti T1215, T1415. G.E.C.

BT2147.C, 5144/C, 4541 C, Pyve FV1, F‘VlC.

Regentono Ti6 Mark 2, 1, REL BiG 12
& H. The whole lot, 3°10, post baid.

Book on ‘““ How to Make Aorla]e for B.B.C,,

LT.V. and \\H,F.,” 2.10 posi baid.

’ Pomnm D Tompinenta in sle T

GUARANTEED
CAPACITORS

Hi-K Disc. ; 500 v. d.c. wkg., 470 pF, .00i
#F, 002 «F, 003 nF, 005 ,F, 9d. each.
Tubular : 500 v. d.c. wkg., 1, 1.5, 2, 3 pF,
5. 7.5, 10, I52025 30, 40, 47.
100 pF. 103d. each : 150, 200,
250, 300, 350, 400, 500 pF. 1/2 each. Hi-K
midget tubular 500 v. d.c. wkg., : 500 pF,
.00 nF, .002 uF, .003 uF, 10id, each:
.005 uF, .0l #F, 1/- each.

Close Tolerance Silver Muca Plus or Minus
| pF: 1.5, 2,22, 5. 5.6, 8.2, 10,
15, 20, 25, 30. 40 pF, Ild each I‘y 47, 50,
56, 60, 68, 75, 80, 100 pF, 1/- each.

Minimum postage 9d. on orders under £3.
Please note we do not supply. overseas
except to H.M. Forces.

SOUTHERN RADIO &
ELECTRICAL SUPPLIES

SORAD WORKS
REDLYNCH, SALISBURY

ORD PMVERS

GRAM MOTORS
Auroannomns
ABINETS

COLLARO AC.3,554. Three-speel, siugle playver fol
A.C. mains 200/250 v.. cream finish. complete with
turnover crysial pick-up, T ™ type head. Strictly
limited guantity at £6.19.8, plu~ 5/6 carr.
CRYSTAL PICK-UPS fitted Acos HGPIT cartridge.
Ultra lightweight. Onr price 37 6, plus 2 6 carr.
3-SPEED RECORD PLAYERS, fitted with Acos
turnover HGPSY pick-ups with twin sapphire styh,
rexine case with lid, fitted clasps and handle. Worth
10 gns. Our price £7.15.8, plus 56 carr.

4-SPEED GRAM MOTORS, coniplete with crysta’
Pick-up. Our Price 88/8, plna 5’6 carriage.

REXINE COVERED CABINETS, «<ingle player
size. suitable most non-auto units, includlog trae-
seription motors, (Motor board uncut.) Our price
46/6, plus 5 6 carriage.

PORTABLE RECORD PLAYER CABINETS to house
Monarch, Collaro or Garrand 120 Changers, with
apace for Amplifier and Speaker. Rexine finish i
attractive colours, fitted catches asud handles. Qur
price £3.5.0, plus 5 6 carriage

Send stamp for complete bargain lista.

RONALD WILSON & CO.

(DEPT. P.W.), 12 BRIDGE STREET, WOROESTER

ITEST GEAR

GOING CHEADP!
ITEMS FROM 32/6
Don't wait - -Send stamp for lists- -NOW

RADIO MAIL (Dept. s)
Raieigh Mews, Raleigh §t., Nottingham

Wwww americanradiohistorv com

RADIO AND TELEVISION
COMPONENTS

All parts in stock for :
Viewmaster, Soundmaster, Teleking, ebe.
Easy Terms available.
24d. stamp (only) for Catalogue.
JAMES H. MARTIN & CO.

l"lN\"l‘.[ﬂ_‘V A NEWBY BRIDGB.
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
2/- each
1937 Crystal Recciver PW71e
The ** Junior ™ Crystal
Set PW94*
2/6 each
Dual - Wave  * Crystal
Diode ... PWO95s*

STRAIGHT SETS

Battery Operated
One-valve : 2/6 each
The * Pyrumid” One-

valver (HF Pen) PW93*
The Modern One-
valver . ... PW96*

Two-valve : 2/6 each

The Signet Two (D &
LFy ... PW76*

3/6 each

Modern Two-valver (two
band receiver)

Three-valve : 2/6 each

Summit Three (HF Pen,
D Peny .

The * deldu " Strdthl
3 (D, LF (RC &
Tr‘ms)) .

F. J. Camm’s * Sprllc
Thrcc (HF, Pen, D,

Ter) ... ... Pwg7*

3/6 each

The All-dry Three

Four-valve : 26 each

Furv Four Super (SG
SG, D, Pen) .

Mains ()pcr;ltcd
Two-valve : 2/6 each
Sclectone  A.C. Radio-

gram Two (D, Pow) ...
Three-valve : 4/~ each
A.C. Band-Puss 3
Four-valve : 2/6 each
A.C. Fury Four (SG, $G,

D, Pen) .

A.C. Hall-Murk (HF
Pen, D, Push Pull)

SUPERHETS

Battery Sets : 2/6 each

F. J. Cammw’s 2-valve
Superhet

Mains Operated : 4/~ each

* Coronet ” A.C.4 ... PWI100*

AC/DC* Coronet " Four PWI101*

PW98*

PW37*

Pwg2+

PW97*

PW34C*

PW 19+

PW99*

PW20*

PWase

PW52*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 cach

Simple S.W. One-valver PW§g8*
I'wo-valve : 2/6 each
Midget Short-wave Two

(1), Pen) PW38A*

I'hree-valve : 2/6 e.u.h
Experimenter’s Short-

wave Three (SG, D,

Pow) ... .. PW30A*

The Prefect 3 (D 2 L

(RC and Trans)) PW63*
The Band-spreud S.W.

Three (HF, Pen, D,

(Pen), Pen) . ... PWwWe6s*

PORTABLES

2/-
The * Mini-Four™ All-

dry t4-valve superhet) .

MISCELLANEOUS

2/6 each
S.W. Converter-Adapter

(1 valve) . PW48A*
The P.W. 3- spccd Aulo-

gram .. ... (2 sheets), 8/-*

The 2.W. Monophonic
Flectronic Organ (2 sheets), 8/~

TELEVISION
The “ Argus *’ (6in. C.R. Tube), 3/-*
‘The ** Super-Visor ** (3 sheets), 8/-*

The ** Simplex ”’ J/6*
The P.T. Band Il Converter 1/6*

All the following blueprints, as well as
the PRACTICAL WIRELESS nuwmbers
below 94 ure pre-wdr desions, kept in
circwlation for those amatenrs who wish
to ulilise oid compunents which theu
may have in their spures bor. The
uniiority of the components for these
receivers are mno longer stocked by
retuilers.

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 each

Consoclectric Two (D,

Pen), A.C. AW403

iii

SPECIAL NOTE

HESE blueprints are drawn full
size. ‘The issues containing
descriptions of these sets are now out
of print, hut an asterisk denotes
thar constructional details are avall-
able, 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. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stumps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept., Ceorge 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-vulver  for

"American AW429*
Two-valve : 2/6 each
Ultra-short B.mgry Two
(8G, det PPen) . . WNM402*
Four-valve : 3/6 each
A.W. Short Wave World-
beuter (HF Pen, D, RC,
Trans) AWI36*
Standurd Four-vilver
Short-waver (8G, D,
LF, P) <. WNI383e

Mains Operated
Four-valve : 3/6
Stundard Four-valve A.C.

Short-waver (SG,

D,
RC, Trans) . WAI3g]e

MISCELLANEOUS

Enthusiast’'s Power Am-
plitier (10 Wautts) (3/0) WNM387*
Listene:’s  S-watt  A.C.
Aniplifier (3/6) . WM392*

De Luxe Concert A.C.
Electrogram (2/6) . WM403e

QUERY COUPPON |

|

I This coupon is avaitable until Jan. 6th.

I 1958, and must accompany all Queries |

I sen: in accord with the notnce on I
our " Open ro Discussion ™' pag

| PRACTICAL WIRELESS, JAN: 1958 [

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower touse. Southamplon Street. Strand. London. W.C.2.

and printed in Engldnd by W. SPEAIGHT & %v?)'\s Exm
rica :
lnland 19s.. Abroad 17s. 6d. (Canada lts.)

GORDON & GO
one year :

H (A'sia). LTD.

South
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r Street, L.ondon. W.10.  Sulc
CEN'TRAL NEWS AGENCY. LTD.

Agents for Australia and New Zwaland
Subscription rate including postage, 10
Registered al the General Post Otfice for the Canudian Magazine l’csn
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“WEYRAD”

AN

; volts.

SIGNAL GENERATOR

INSTRUMENT OF HIGH
ACCURACY AT LOW COST

@ Coverage 100 Kc/s-70 Mc/s (on fundamentals).
@ Accuracy better than
® lLarge, clearly calibrated scale.
. @ Modulated or C.W. output,

. @500 ¢/s A.F. source.

- @ S.G.M.I—A.C. mains operation.
varnish-impregnated transformer, tapped 210,225,250

29, on all ranges.

Double wound,

® S.G.B.I—All dry battery operated.

@ All components are by well-known manufacturers
ensuring maximum reliability.

@ Both types in quantity production.

@ lllustrated leaflet available, price 2d.

——
WEYMOUTH RADIO MANUFACTURING CO.,

LTD.

CRESCENT STREET, WEYMOUTH, DORSET

YOU can build any
A MIN| TRANSISTOR RADIO

IDEAL XMAS PRESENT

A two-stage highly sens.tive circuit
uses a new super high gain transistor
coil and mMini  tURINE Totad bl
condenser. Gives re- ing coets
markable performance.

With step-by-step in- 37/6
structions, Beginners netide
can't go wrong. Plastic  case

Get your order in while ruini ear
ldeal for prices are low. Send 2/- }’L‘:IC;; eu'w
@ Late mghL listening. for wiring diagram and

ANl g il il
list.

@ Children’s nursery, etc. component

Iv.WORLD WIDE SHORT-WAVE RADIU

EXPLORE THE WORLD
ON SHORT WAVES!

Can be built for

from our list of 30,—
components

which can all be purchased
separately, covers 10-100
metres and is capable of
receiving speech and music
from all over the woch Price includes the famous 954 acorn
valve and one coil covcr:ng 40-I00 metres.

Provision is made to increasé to two or three valves and all
components are colour coded. Send 2/ for point to point
wiring diagram, layout and price list

price

& Post and packing : Under 10/- add 9d. :

under 40/- add 1/6: over POST FREE.

of these at Low Cost!

TRANSISTOR POCKET RADIO

The ideal low cost transistor
pocket radio for the beginner.
The Two-Stage circuit utilises the
new R.C5. VARILOOPSTICK
transistor coil. A specially designed
miniature .000S tuning condenser
permits the receiver to be in a
case which fits in the palm of your
hand. Works for months off

small battery cosung
7d.  Can be built in 30/-
30 minutes. PRICE

All components are sold separately,
full construction data, including plan to parts for 2/-.

PERSONAL PORTABLE RADIO

THE SET FOR PERSONAL LISTENING

This lictle set was designed to give you a real personal
portable radio that you can listen to anywhere with-
out disturbing others Use it on camping trips. in
bed. in your office. Supplied with
detachable rod aerial, it covers all the

medium waves 200-500
metres. Average building 30,-
tume one hour. PRICE
Send 2/- for specification, point to point
circuit and parts price list.

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)

www americanradiohistorv com
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