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THE AMATEURS
RADIO STATION

ILLUSTRATED

List No. 70. §” BIT
IN

PROTECTIVE
SHIELD

List No. 68

230/2504. "

ADCOLRA

e —— - % T

APPLY DIRECT
FOR
CATALOGUE
T0

Sales and
Service Dept.

ADGCOLA
PRODUCTS
LTD
ADCOLA HOUSE
GAUDEN ROAD,

Telephones
MACaulay 4272 & 3101

A

LONDON, 5.W.4

Telegrams

November, 1962

JACKSON @

the big name in PRECISION components

Precision built radio components are an im-
portant contribution to the radio and
communications industry. Be sure of the best
and buy Jackson Precision Built Components.

“DILEMIN?”
CONDENSERS

These miniature solid di-
electric condensers are only
1" square. The " dia.
spindle projects1”from
the Front Plate. Low
loss construction pro-
vides Power Factor
better than .001.

Write for literature

JACKSON BROS. (Lonpon) LTD.
(Dept. P.W.) KINGSWAY-WADDON, SURREY
Phone: Croydon 2754-5 Grams: Walfico, Souphone, London

P.W. BEST _«» SETS
\\s .
\\\\%\3 A Z

PRINTED CIRCUIT VERSIONS

“P.W. POCKET S’HET”
“MERCURY SIX”
“TROUBADOUR”
“FAULT-FINDER”’

COMPONENT LIST ON REQUEST

qr.‘-l"_a;

j\ aif

Osc

THESE COMPONENTS
MAKE YOUR SET

OSMOR

418 BRIGHTON ROAD
S. CROYDON

SOLIOINT LONDON SW4
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PRACTICAL WIRELESS

VALVES

by return of post

*

0, FREE TRANSIT IN-
109 DISCOUNT | NEW LOW | §5RRncE SN
SPECIAL OFFER TO PRICES arc new or of fully
PURCHASERS of any gnaranteed  ex-Govern-
GIX varyes memed o ] GUARAN- | ™o ey Shivment

q A orwan,  SRatisfaction or
black type (15% in TEED 3 Mooy back  Guarantie
dozen). Post: 1 valve, MONTHS ou Goods if returned un-
fd., 2-11, 1/-. nsed within 14 days.
0/4 5f-|HAGT 8/6) 12K <UT 9/6)3045GT 8/-
1 T 5f-|HAKD 8/-112Q7UT Hy-f41 3

11/-|6ALS 79112887 Ty-la2 76
9/-|6AMS TYB(125G7  By=[5005 €f-
8/-|6AQ3 17 T/6[128H7 /81500 DA 19)-
9/9BATE Jg I3[ 4 BIS0LEGT 8/6
9/9(65AUs (B 9/6| 128K 7 2KU 16/6
3/3|6B7 { i) 8/6 U 1C/8
3/8|5BRG S5f-|8K7 2/3|TRT 10/6,13D3 9)-1GESPT 11/-
4/9|ABAS 5/9|6KTGT 4/8|7=7 9/-11487 14/9162BT  13/6
9/9 15 BKES 5/8 |BKRGT 8/9|7v7 TI9[18AQ5  T/8|75 /8
5/6|6BUSG 15/-|6K25 TIB1TY4 8/2116BG6 19/-|78 86
8/-16BH5  B/-{6LI 12461774 J=|20D1 £/81=0 5/9
4/6{6BJ4 6/-| 516G 8/t|8D3 02 9/6/83 /6
3/8[iBR7 9/6|6118 9/-|1act 20L1 18/~ 185BT 19/8
B/816BWs  T/8|6L1Y 114-) b2 20P1 8/9| 50y 19/
NIX 12/6[%07

[ ig Rt
10P14

101 1% B E

g 30U15 11761 8/-

WFD b 11-

SOFLL 88 ki

BUL1Y /9 9/6

J0L1S 96 26/6

£ Py 9:6/C 214-
5ZAGT JUPi2 /6 144-
G301 C/8|6U4GT 1076 PG BlE 9/8
fAB 676 |BVEU 5/- T6[30P19 17/ 8/-
BAT 12/- m‘a;uT 6i- S0FL1  5/e 3/6
BARG (18 5/¢
GABGT 12/6
HABR 4/- 68X )U 5/- D 2 919
GACT a/a 645 4/3|6X5GT 5/6 DAFOL 4/8
BALS 3/-18J5G 3f-lsyna 7o 5 Au'l' 5/3 Darge 73

Amazing Value, Top Quality, Factory Fresh Standard
Supelhat plus Magic Eye Sets of Valves;—
ECHS1 11751 All for 35/ Post
EFRY I,I‘M EMbd ONLY = Free

Satisfaction Guaranteed. This works out atonly 5/10 per valve
FM Valve Kits as above plus ECC85 42/- post tree.

DETI9 2/9)BCCRE  6/8| K1LyL 4/-
DF33 9/9| ECCs4 8/ | MO kit
DF8L 3/6|ECCNS /8 8/8
DFYs 73| ECCsy 18/- 9/-
Dre7 8/8|Eciul 4 - 10/-
Did3  6/-| KCKFsa 8/8 18-
bH74 5/-1EC l'\z 8/6 718
3. L /6
{ 6/8
DK92  %-|ECliz 3/8 8/6
DK96  7/3|ECHXL 7%/9 8/6
L33 8/-|ECHB3 §/3 -
DL35 9/-| BCLYEG /- 8/-
DLES 6/-1ECLY2 96 8/6
DLTS 8/-1 ECLS3 11/7| K W4/500 8/-
DL82 B/-| EULS6 10/6 | FW4/200 8/-
DLyi 8/- - 1"l'lC -
DL92 G/-| KF36 33|32 8/9
DLY4 6/9| EF39 4/6| G434 126
DL T8 KEH  124- | HLAIDD
EABCBO0 6/9| Er'41L 8/- 8/
EACIL 4/6|EF42  7/6|IIN309 19/-
HVR2 1046
1 WA/350 /b
L W4/500 716
KLL32 8/8
K'T3:  8/9

KT33C 4

KT36 12/6
KT44 76
KT45 8/6
KT8 8/€
KT63  5/9
KT7s  8/6
KTW61 5/9
K''We2 §/8
KTW63 5/9
KTZ63 5/6
L83 2/8
LN152  9/-
MUT4  7/6
N37 13-

N78
NEox
N 152
"H
PaL

I’y KU
PYsl
PYX2
PYX3
ryss
PZ30
Rl

18-k 11/-
16/-ISP41  2/|
8/6/SP6L  2/6
4/BRU25  18/-
2/lwu2 15

U76 5/6
5 12/8'U78

uUlgl  12/8
U281 9/8
1J282
usolL
1309

29
6/8] U3
UniL
U Au(‘so 8/
/8] UAF42
B4t
UBC4L
9/-1UBCSL
10/~ UBFRO 8.
8/9|UBFRY  7/6

15/
6/8
6/9

6/61 U121 14/6|Y

8/-[1i1x'nd 1478
70 UC0S5 7

157~V

11/-
X

UCHR]

U8

UCLBY

321
NE

i3
2/8)
/9]
LI
/6|

9/9 Voo 157-]
§/6 UCli21 12-7
11/-'UCH42 7/3

152
Z719
ZD132

553

HIGHEST QUALITY~—
COMPARE OUR PRICES

Tube

Catr, & Ins, 126
e GUARANTEED  |NEW TYPES
MOST MULLARD, 6 Months 12 Months J w3114

MAZDA, COSSOR, £4-0-0

emitroy, Emi. | 12in. £2. 0.0 £3. 5.0 i

rennantizvees | 14in.  £2.10.0 £3.15.0| £5-0-0

P Y[15/17in.£3. 5.0 £4.10.0 w172
FACTORY

21in.  £3.15.0 £5.15.0| £6-0-0

TUBE SNIPS

Due to buge Bulk Rpecial Purchase

4 watt AMPLIFIERS

Further delivery of these

we are offering MW 31/74 Tube~ at. excellent  units to hand
the nnrepeatable price of 29/-, MW complete  with  amplifier

A6/24 ditto, 39/-, P.P. 12/6. The W3 output  and - TUY
ahove are guaianteed for 6 iwonths. rectifier, Easily converted

into high gain uyait. com-

. ith good ality

CO-AX, ~tamtard wind low loss, 25 vds,, | | Biete, With good auajity,
12/6. o0 yds, 22Y6: 100 s, 4276, two tone bakelite case
Co-ax Plugs 1/3, Wall autlet boxes 876, | | o 1 Gonannted. for
guitars, record players,

4-SPEED RECORD TI'LAYERS,
Latest 'Turntable, together with

baby alarms, m
dm]!ll'll'l . carre.

19/-

iightweight  Ntawr  Galuay  dual Packing, cte. /6.
sappline rastal turnover pick-up As above but rehuilt into
head.  Amazng vahe (pick-up excellent  ampliter  with
ouly 19/-). £3.10.0. ¢urr. 3/-. high gain preamp stage,
tone  contrel, negative
P.M. SPEAKERS. 3 ohm, top wmakes, feed-back, ready for im-
Pertormance gnarantecd.  6lin., &in,. mediate use, individually
8/-, 5in, 7 X din., 11/-. tested.  Amazing  volume
and clarity easily worth £5.

Our pr whilst
\ll](}\\ last, Carr.
Packing ete. 7/6.

13 CHANNEL T.Vs.

Table Models, Famons Makes, Abso-
lutely Complete. These sets are un-
eyualied in value due to buge pnrchase
direet fron source. They are untested,
ami not zuaranteed to be in working

45/-

CONDENSERS, 23 Mixed, Electrolytie
Many popular sizes, Lst Value £3,
Guar Price 10/-,

order. Carr, ete., 15/-,
o . B.B.C./I.T.A.TUNERS
12in. £2.1 9-0 Ldin. £4-1 9'0 Famous /uxakes complete  with
PCIsy, PCCB4 valves, 38 Mjc LF.
TRANSISTOR PORTABLES. Med. Fantastic value 197=

ami Long. § + diode lightweight

approx. Hb., slightly larger than
pocket set, hut much greater vol- GET 15. G.F.C. High P>ower, Contact
wne,  better  quality, complete cooled, manwmacture matehed pr Tran-

batiery, sinazing sensitivity worth
£11. Our price only £6.10.0.

T with Push-Pull Input & Output
nsfoimers, with complete 1 wat
ampl. crewt. Knock oit price 28f-,

M. TUNER KITS. Well-known ake.,

Compristuy #.0L Tuning Head, gnaran- | NEW SPEAKER) CABINE?S- vevered
teesl mone drift. Frequency covertage | W atiractive  Rexine, Gold  Metal
KE-LN Mefs,  OASL balanced diode | 1Tont 11j-, - Or complete with 7 x 4
ontput, Magic Puning, Two L. [ Speaker, 18/~ P.I. 1/6.
stages and diseriminate, £6,9.6.
UVA20 A hangers. Iatest B8 R.
P.V.C. CONNECTING WIRE. 100 yds, | 10 mixed records,  Brand Ngw. Un-
A0 nnls Npecial Price /6. 200 s, 30 [ 1epeatable, £8.19.0.  Aho UAld A
inil: special price, 12/6, il -, Proven Choice £7.19.0, P.P. 4/-.
3 Cails difterent colours, 4f-, ©
Be o Prices as above, “GARRARD" Nlimline., Very latest
Compact Autochanger. lust lvased.
TRANSISTORS. Red spot  3/6 ca. [ Awmazing value, £8.19.0, Also able,
Widte Spot 4/8 ca. Yellow Npot 2/8 cu, | Garrard Model 208, £9.17.6. I'.P. 4/~
Getmanm diodes 9d. ea., 8/~ doz.
100 RESISTORS 6/6
TRADE SUPPLIED

CV and Endustriat valves, 100 CONDENSERS 10/-

A ‘:'l"'*l ‘,“"' COM= § oy iature Ceramic and  Sitver  Mica

ponents, mantity (llll)lll- Condenser: N (0 5,000 pF. LIST

tions Tor all items adverti- VALLE OV

sed plus 100s more, Gov-
ment ¢I|-|mrlmnnls and
manufacturers supplied,

IVORY/GOLD KNOBS 1" Iliameter, half

price 1/2, 5 for 4/6; 1" 1/3, 6 tor 5/
Post: 2 lbs, 2/-, 4 lbs. 2/8, 7 lbs. 3/6, 15 Ibs. 4/-, etc. No C.0.1. ALL ITEMB
LESS 59, AND POST FREE IN DOZENS, LIST OF 1000 SNIP3, 6d,

TECHNICAL TRADING CO.

RETALL stor 350-352 FRATTON ROAD, PORTSMOUTH
sain orDER oxLy DEVONIAN COURT,
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX
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COMPLETE V.H.F.JA.M.
RADIO FOR £12.10.0

(carr. paid)

Brand new set, in s\lperb walnut cabinet
(size 1V x S8} x 14 in. high). Covering
80.100 Mcfs. 16~ 49 M, and 200300 M.
Malns trans. 200-250 v. with 2 tappings.
Ferrite rod aerial for A.M. Controls:
volume on/off, tone tuning, wichange.
Griam and ext. speaker position provided
Valves 1XAT7, 12AHS, 0BJ8, EABCS0,
6BWG and metal rectifier. Fully gusrans
teed. Today's Veolue, £20.

THE “CANTATA”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT #OR ONLY

‘7.'9. 6 (post 3/6)

300mW push-putl sutput. L'errite rod aerial. Car aerial socket an4 €oil.
M.W. and L.W. ftull coverage. Qperatcs on two &.3v. cells, Printed
circuit board 8} x 23in.  All holes drilled and componcent positions marked.,
Instructions 2/6 for 16p. (refunded on purchase of kit). Bize 9 x 3§ x Tin,
3 x 2}in. P.M. high quality speaker. Attractive Vynair covered cabiuet
twa tone. Two batterles 5/8 the palr (Ever Ready 128), Mullard transis-
tors OC44, 2 x OC45, OC81D, and 2 x OC8l. Top grade Weymouth
Radio coils and transformers. Alignment service if required 1%7/¢ (inc.
post). Write for list of prices. All parte supplied separateiy. Built in
two hours.

BUILD YOUR OWN RECORD PLAYER

Price £12 carr. paid
Fully built 2-valve amplifier
B.8.R. 4-sp. sutochonger, cage 17 x 15 x s¢in. Assembled in 15 mina,
Bimilur cabinet for tape recorder with plain board ounly £3, carr. paid.
Attractive cotours.
or with 3-valve amplifier 15!- extra

BRAND NEW AM/FM

(V.H.F.) RADIOGRAM

CHASSIS AT £14.0.0
(Carriage Paid)

AL USLY. Chaasis 3iae L v 6, L 3bn. hizl.  New manufacture. Diu
14} x 4in. 1m 2 colours predominantly gold.

Plcks-up. Ext. dpeaker. Ac., b., and Dipole 3ockets. Five push buttone—
OFF LW, MW, F.M. and Gram, Aligned and tested. O.P. Transforwer,
‘Tone Control. 1,000-1800 M.; 2011500 M.; S3-08 Meis, Valves KZ80 rect..
ECH31, EFs8, BABCS0. ELR+., ECC85.

dpeaker gnd Cabinet to it chassis (table iodel).  47/8 (post /-).

¥ x 8lo. ELLIPTIC L sPEAKER, 20/-, to purchasers of this chassis.
T.ide: (Chaseis) 85 down and 3 monthly payments or £..

Cheap Room Dipnle for V.H.F., 12/6. Fecde: 60. vi4. Circuit dis¢ram 2/G.

6-TRANSISTOR
PORTABLE—Fully Built

The “3CALA"™ tor oniy #M.17.L, can.
paid. 3} x 2 x 5}in. high. Choice of
voloura, Rexinz. MW, an. LW.
Verrite aerisl, Bautery inciuded. Printed
cirewni.  Nlcely styled. A profesmonal
job. 3lin, speaker. Fully Tunabie M.W.
.nd LW,

THIS SUPERB SET for £10

6-tranelator radlo with 3 push button con-
trols, covered In sponge clean Duracour
inbrle, in latest Lwo tone shades, M.W. and
L.W. ferrite rod, provision for car ac:lal,
Lecoiour scale. With U'Fu Dattery giving
300 howrs use. Weighs under 4 1bs. With
carrying handle. 12 x T}in. high x 4¢§in. at
base taperiny to Uin. at top. Brand new,
fully guar’teed, 2190, Carr. paid. Worth £16,

AUTOMATIC KECOKU CHANGEKRS—~LATEST MODELS. 4 BPEED
CRYSTAL CARTRIDGI. All 6/-, extra carr, B.3.R. UAl4, §7.10.).
Garrard Shmllne \lono £8. Rterco, £8,5,0. Motor Board for UAS, UA20
UAL4, slimliue, 5/~ (post 1/6) or 3/6 post pail wlen purchased with
Autochapger. Motor Board for Collaro C80, 4/-. post pald.

TELEFUNKEN STEREO AMPLIFIERS. 2 ECLS2—2 x 2} watts, 12 x
9 x 2in. pisno keye, £7, post paid. Complete with power.

SELF-POWERED VBF TUNER CHASSIS.
Covering 38-95 Mc/s. Mullard permea-
bility Tuner, Dimes. 10} x 4} x 3in. high
ECCR3, EF8). EF91 and 2 diodes. Metal
Rectifier. Mains transformer. Fully wired
and tested. Only £7.10. (carr. pd),
Attractive Vynair Cabinet 20/-, Room
dipole 12/8. Feeder, 64, yd

PUSH-PULL
AMPLIFIER £5.5.0
(D{- Larr.}

l'rand gew 200-240 A.C. wmains
Bass, treble and vol, controls
With valves £Z80, ECC83 and
2-EL84 giving full 3 w., Chassis
12 x 3{ x 3{in. With o.p. traus,
tor 2-3 ohta speaker. Front pane
(normaily serew.u Lo Lliussis) mWAy be removed and used as “‘flying panel’
Btereo version ~ X 4 w. -ame price.

TAPE RECORDER AMPL.FIER

“ype TR, Fully built, high gaig, low
noise, printed cireult. Attractive grey
wnd golkl front papel 13 x l}in.
Height 5]in. overail. Iromt to back
Sin. Vol and onfoff tone. Mlke,
radjo, monitor and ext. speaker jacks.
Valves ECC83, ECLS2, EZ80. Mains
trans. Ready to bolt to B.8.R. Deeii.
Complete with switch wafer wired,
Our Price ONLY £6.2.6. (6/- Packing
and Carr.) Shnilar modei without
magic eye, Type T.R.l. 3* instead of 1}~, £5.15,0. (8/- Carr.).
Also suitable for Collaro Deck,

Transistor set Battery Elimipator, Converts your @ transistor receiver
to maius operation. Size 1] x 1 x §in. With rlex lead and battery charging
attachment, 18/8,

Staar “Galaxy” or Garrard 9v. batt.ry operated slogle 45 r.p.n. record
player deck, with pick-up arm, and stylus ete. Only §0/-, P, * P, 4/-.

NEW LOUDSPEAKER BARGAINS. Good Makes.
2-3 ohms. 13 x 81in. 36/~ (4/-); 7 x 4in, 14/8 (2/-); 8} x 4}in. 12/8 (2/-);
10 x 8in, 25/« (3/+); bin. 12/~ (2/-); 4in tweeter 7/8 (2/-); 7 x 5in. 17/6 (2/°);
9x lv;u 22/- (2/8); 8in. clrc, 18/6 (2/6); 10in. circ. 25/~ (8/-). Postal chargea
bracketed.

SUPERIOR GRAMOPHONE AMPLIFIER
Valves UY&3, UFS0 and UL%4, Maiue trans, 200-240 a.. Covered
Lale 13§ x 7}in. (Blin. speaker) or 11 x 7{in. (8 x 3in. speaker). 3 tront
coutrols. bass. treble, on-offfvol. 74/- (post 4/-) elthier type. Rexine vabinet
L% fit. with carrylog baudle, and lid (detachable) 14in. or 12 x 8§ x 5in..
18/~ extra.

GRAMOPHONE AMPLIPIER, Witn 5in. SPEAKER Baffle 12} x 6in.
ECLS2 and Rectitier, Tone and Volume. On/olt switch. Two knobs, Usefu
{for Stereo, 57/« (post 4/-).

TAPE 0P QUALITY BOXED. 5}in.—850ft., 18/-; 1,200ft, 17/6;
Tin.—1.2001t., 17/6; 1.8001t., 26/8 (a)l plus 1/6 post. 2/~ for 2).

SPECIAL OFFER
Brand new Lape recorder. two tope belge case, *'yold’* trimmings. Magic
eye, monitor, ext. speaker sockers. With 5iin. tape and mike. Fully
guarantead. Price usually 184 gns. Very high gain with low noise.
Price £18 carr. naid.

COLLARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS., 3 SPEED.
1%, 35 and 7} 1.P.8. Push buttons. £10.17.8 (10/- carr.) incl, #pool.

3-VALVE AMPLIFIER (Inc. RECT.)
2% watts. ECC»3, ECLS2 and E286. Lontrols, volume, bass and treble.
On/otf switch. Mains and O.P. trans. Size as for Push-Pull Amp. Suitable
for microphone input and for Guitar. 95 -
P. &P, b/

Also acts as tclephone amplifier using pick-up coil price 14/-. Chassis
12 x 84 x 3fin. Fixed front panel. Price Includes handsome walnut finish
polished cabinet, 13 x 74in, facia containing high quality 8 ochm P.M.
epoaker 5} x 4{in. (20/- lesa without cab. and speaker).

BATTERY ELIMINATOR
For 4 Low Consumption Valves (9 range). 9Uv. 15mA and Ld4v. 126mA,
46/- (2/8 post). 200-250v. A.C. Also for 260mA, 1.4v. and 90v. 15mA at
same price.

CHASSI8S BATTERY RADIO
Valves DK98 DEFY6, DAFYS, DLuG. Two short Wivebands 16 to 49 M,
and 25 to 75 M. 3ze 103 x 4} x 3in. £4,26.0, carr, pard. MW and 3W, 85,
LarT. jald. Or .k Kit 75)-,

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STAIED. TESTED BZFORE DESPATCH.

Termse Available on Items over 85, 8end 8d. (stamps will do) for 20 page
illustrated catalogne. Delivered by return. C.0.D, 2/- extra.

ALL ITEIIS GUARANTEED 12 MONTH3 VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA”, CAMP RD., FARNBOROUGH, Hants.
(Farnborough 8371) and at 247 New Road, Copnor, Portsmouth,
FARNBOROUGH CLOSED SATS.—PORTSMOUTH WEDS.
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TABLE MODEL
TRANSISTOR SET

£9.10.0 (carr. paid)

6 transiztoi~ and diode. 5in. circular
speaker, superhet cirenit.  Cabinet
13 x 73 » 4ln. battery included.
Fully tuneable LW and MW. Polished
walnut front.

UNLIMITED OPPORTUNITIES exist today for “getting
. but only for the fully trained man. Let I.C.S. tuition

develop your talents and help you to success.

STUDY IS EASY with I.CS. guidance. The courses are

thorough. Printed manuals, fully illustrated, make study simple

and progress sure.

YOUR ROAD TO SUCCESS can start from here—todav.

MAINS OPERATED RADIO CHASSIS AND
AMPLIFIER OF FAMOUS MANUFACTURE

Chassis 10 x 5} x 4in. front to back.

f""
Valves: UBC41, UCHAL, UF89, UL84 ¥ if U
with metal rectifier. 5in. speaker, _,,_i__-"" i 'Lll-

Ferrite rod aerial. Tone, vol. and {'I o :k‘%"
gram. position. Covers L. and M.
waves. Limited quantity ot ouly £8 '\m L

3 g " . g = = 5
(5]- carr.) LOIHII)]LCE with small diai. 1 )
Unused and in warking order.

TELEFUNKEN

German made F.M. front end. 22/6 lpokl L), with RCCR5 valve. Per-
meability tuned, §8-99 me/s. 4 x 17 x 2in. high plus vabve 2in, Cirenit 2/-

MULLARD

Permeability tuneid F.M. front end 22/6 (post 2/6), with BCCS85. 4 x 3 x 3}in”
H8-95 me/s.

TRANSISTOR BABY ALARM

Two attractive moukied units with connecting lead. Just plug the units
together. FULLY BUILT. not a kit. Battery included, Jasts months. Is
excellent intercomm. ONLY £5, carr. paid.

BRAYHEAD “TRANSTRONIC” TRANSISTOR
CONSTRUCTION KIT

Two Mullard trapsistors and diode. Reven circits can be built ine. trans-
mitter and receiver. 13-page instruction book. Includes all necessary
components. Just the gift for a beginner. Originaily over £5. Our price
4218 (post 2/6).

MINIATURE EARPHONES FOR TRANSISTOR
RADIOS

3 foot cord. Miniature Jack and Rocket. Crystal 8-, magnetic 7/6.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER

For three ohm speaker. 20000W outpnt &nitable for intercoms., Portahle
radios. ete., with iree instruction sheet and diagram. For mike or md)q
mpnt 4 x 10 Jin. Printed circuit 4%/6, post patd.

TRANSISTORS POST FREE

8et of § Mullard transistors OC44. 2-0045, U(“\ll) 2-0081 (matched) and
0AT70 diode 30/-; set of G. transistors 874, 2-873, 3-82 or 93, 17/6.

TEST LEAD KIT

Leads, prods, terminals, chps, m care, 10/-. post paid,

&b by

THREE-VALVE AMPLIFIER and RECTIFIER

4 watts. Yalves KECUS3, FELs4 and
KZso, Controls,  volume, ba and
treble,  Onjoft switch.  (Cha [uze
6] X 3 x 2)in) 6L, round or T X d4in.
ethptical  speaker, Not  suitable for
nnuu))hune input. A only.  67%-
.o P o3i-

PANEL OF 7 POTS.

10 x 1}in.—4 x 1M and
3 x 2M. 4= (post 1/-).

PERSPEX

12y 43 by lin. clear, 5f-

16 x 14 x M . clear, 7/6.

I'ostage on one sheet 2/, on two or
miore 3/-.

Complete this coupon and post it to us, for full particulars of the
course which interests you. MODERATE FEES INCLUDE ALL

BOOKS.

Take the right course now ...

ADVERTISING
Gen. Advertising, Retail & Dept.
Store Copy writing.
ART
Oil & Water Colour
Cormuercial INustrating
BUILDING
Architecture, Clerk of Wks., Bnildg.
Constr. & Allied Trades, Quantity
surveying.
CIVIL ENGINECRING
Highway Fne., sStruct. Enpgrg.,
Concrete Engineering
COMMERCE
Bookkeeping, Accountaney, Office
Training. Costing, Necretaryship,
storekeeping
shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical, Maths.
& Machine Drawing
Drawing Ottice Practice
Structural Drawing
ELECTRONICS
Industrial Electronics
Computers & Mantenance
FARMING
Arable & Livestock
Farin Machinery Maint.
Pig & Poultry Keepiug
Market Gardening
FIRE ENGINEERING

LF Examipations
Fire service Promotion

GENERAL EDUCATION

Good Eng., Pforeirn Langs,

GALE. subjects at ordinary or
advaneed level

HORTICULTURE
Complete (;ardening
Flower & Veg. Growing

MANAGEMENT

Business Management
Hotel Management

Ottice Management
Ipdustrial Managemerndt
Persounel Management
Work study, Foremarship

MECHANICAL & MOTOR EN.
GINEERING

Fugineering Maths.,, Weldg.

Dierel Engines and L cos.
Inspection. Workshop Pract,
Refrigeration, Motor Mech.
RKunning and Maintenance (many
other subjects)

PHOTOGRAPHY
Practical Photography
P.D.A. Examination

POLICE
Police Entrance Exan .

RADIO, T.V. & ELECTL.
Radio dervicing & Engrg.
Kadio Constro, (with kits)

SELLING
Cotamercial Travellers
Sales dMangnt, Ket. Selling

WRITING FOR PROFIT

Short story Writing
Lree-Lance Journalism

And many other subjucts

INTENSIVE COACHING for all principal exarminations
including C.I.S,, A.C.C.A,, I.C.W
Brit.l.R.E., 1.@.S., City & Guilds of London Institute,
R . P.M.G. Certificates

A, B.LLM., A .M.|.Mech.E.

in Radiotelegraohy, etc.

l INTERNATIONAL CORRESPONDENCE SCHOOLS
I {Dept. 172)
Intertext House, Parkgate Rd., London, S.W.I11

1 Send FREE book on

| Name
I Address

: Occupation
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Teisphone: PRIMROSE 9099

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 BEXTAA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY QUR SPECIAL C.0.0, SERVICZ

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY éd. EXTRA,

6BQS /6| i LOLAGTILL | ACIESN(D) | BACYL 49 B8 | KISL 12/8| PY83 13/-| Jlv  48/8 | Trunsisiors
GBQTA 1§/- [ 6U4GT 12/0 25U4GT1I6/2 16/ | LAF42 8- 19/, | wis3s -] £Y800 18/-| UB1 18/~ | and djodes
ABR7 1/8 | sUsG /B [ 23Y3  10/6 | AC/SG 88/8 | EN34  2/6 Bf- | KTG5  15/= | PZLIv Ulé yu2 31-1 cunail p/8
GBRY 132 | 6UTG 8/8 | 23YoU 196 | AUBUVM EBiL 8/ i Tt WGTh 38
157 | KUI0L 3g/d | oPa2B 13/a] U3S  17/6 | Gy 4/-

GBS7  98)- | BVBU T/ .Mm 11/6 18/- | Kewl  4/-

GBW 1078 | BVUGT 86§ 25 AUITH132{% | BiCs 23710 19/3 | KIWSL ¢/6 | QP25 1d4/v | U2d 107 | GDa 4/-
BBWT (/- | 6X4 &f~ | - / AC/TY 214 | LBU3s 5/ 28/11 | K TWi2 7/6 | 28180/15 tal 11{0 oDy &/
aBXG - | UXB 8/- | 7 L35 | A YVIPLLS/- | EBL4L 8/8 25/11 | w LW 3 6/6 10/8 | U33 26/

BUd Sf- | 785 20§19 ) ot s L ACIVELRLS | SBUSL df- Bf= | KTLdL 3/~ | 210 18/- | U3, 28/11{ gD 4/
s 616 | 787 816 | 301 - | AP3 8 | B9 Y- 10/3 { L83 Gf-| 12 3.1 U37  28/11 | gDo /-
BUd a6 |7, 8/- | 30015 18/2 [ ALP4 8/ | EuCul 12/4 18/2 | Li2 0/0| (g oB/1L{UAL 19/ |GDI0  4fe
S08 1208 | Tos 8- | 301ty B | A/ /2 19/5 | MESL 18/10 | R17T L7/ | U4 9= QD12 &)
Wy 18/8 | THT 8/- | uFLL 1)/~ 76 | M9t 138 k13 14+ U4 13/6)| GD16  10/-
nelo 88 | 787 9/8 | s0FL1218/R 137 | L4 U1 o 13/5 U47 Vi lapit 4.
el 1377 7Y FEREDY 8- 16/10 \mm 12/» Rr32 18/4 | Us0 zle GETI0817/8
ACDGO 38/8 | ~D2 3/8 |l 4oL1s  9)- L gy | AHLA ®G1/2404 | LS /8 | GRTI1118/e
BCIE 8/ | $D3 4/6 | Jurd 15/ 5 10/8 »luwm/s b4/« | U3+ 1976 | GET114 4/
GUWE 24/- | 9BWS 14/11 | 30Pi2 78 360 27/- | MLk RE34 /6| V76 u/- 1 GEL8T36/1

m 2/- | 22 4/- [ sors 78
GD3 135 {vb7  13/7 | Ly 19/5
5D 6/6 | 10CL 13;- 1 30PL1 10/8
G818/~ | 102 2B/11 | HOPL13 12/6
HES 12/6 | 10D kL REIES - ML ]
i w2 113 | $HLEGT 9/8
el 26/14 [33W4 718
i 1143 :
WK 12/8
s 18/8 | 1oL D3 3/8
GFLL 17/8 | LoLD1115/7 | 408U A 13/2 KUCs3 876
e 49 | torls 15/~ [ 41301128/11 [ Y31 114« | BeCs428{11
GEIS 116 | loPid 18/9 )42 228 | DL 8~ | HUUBS 86
6P 2B/11 [ L1181 15/0 ] 48 1)/~ | D13 10/8 | BCC40 17/8
oF'ls 14711 lll,d 15/ | J0A5 21710 | V42 10/8 | #CuBl  8/-
LINC] /8 S0 10/~ | D43 8/- | BCCR2 86
6F17T 500D6G35/7 | DTT 4)- | Eecrs 76
6F1s SOLGGT L3/- | DALS2 10/8 | BCCRL 9=
SR af- l’\lldlSllO SUKU 14/ | DAL l.l/- BOCs3  8/0
12460 13/7 | 535U 198 | 0AFIS 8/8 | KCCNS 18/
L2AHT  of- |02 4/d | DNDo 1978 | BCCol  5/8

ELS20 L35 | MLs u/a 3130 oer8| U 8/- [ UETA746/11
EL32125/11 | M348 22/3 | 4P48 83/1; | V107 18/2| GEX13 4/-
JLR22 1978 | M3P4 20/ | $P130 18/ | U0 L8/2) GEX35 4f-
G4 17/9 [ AUL/LE3/- | sP3d B/C| U201 18/ | GEX 6 10/-
)34 9/8 -nuua/u $P4S 18/8 1 U2BY 14/~ (u':xu/w/c
EM33  18f. | Na7 LT $/8| U281 19/l | GEX 56/

AM71 28/10 | N7 u/a AU4S  £7/8 | U2sa 28/
M N3 22/3 14061 Bf-| U291 11/8)| GEX64 n
Vild o 22/3 | dU2150A U301l 28/8 UEMG x!-
NIt 18/7 7= | Uz 14/«
r41 9/- | U339 16/2 Amu u/-
TDD3 18/6 (U403 18/ | AF115 10/6
roD4 1278 | U403 8/6| AK11G -
[H21C 80/- [ USOL  89/1| AF117 'g/8

rael 25/11
PH233 84/- | VMP4G 18/- [ QAl0  §/=
P22 15/~ | VMB4B 1:/; OA70 8-

TP2620 32/4 | V2B 14/8 | OA79 /e
TYSIK 18/-
UABUBO 9/- VP4A 19/€1 0ARs  §)-

L2AMK 1R/8 | /7 8/- | DL V246 | R0 10/6 UAF42 §/8| VP4 #2/8| OAts 4/~
HIARE] 8/8 | DL 187 | ECisd 1)/6 UB4L ldf« [ YPISC e { OO0l €/
W ACest 195 UBC4l 8/6| VP23 b/.| OA9s  §/8

A BUFB04 UBCSE 11/« | VP41 8/-[oaz10 9/8
<3V gz/u UBF30 9/- | VP133 2213 | OA21) 18/8
EMY ECH:3 28/11 3 PCLES URFsy 9/6[ VRIS 17/8 | OCL6W §8/~
342 ECH -’1 22/8 VCI3C 23/11 | PULs4 976 | UBL21 82/8 | VRI06 8/« | OCly  28/-
WAL RO FW (/5008/8 | POLSS 19/8 | UCOS4 14/8| YRIBO Y6l ocus  #f).
AV SWA/R008/8 | PCLSS 16/21 UOCHS 9/« | VIU1A -] o6 51-
HILHE GTIC 25/~ | PEN4DD UCK80 16/8| VT30L  §/-1Qc3s 18/~
QY GaUse  41/8 25/11 { UCH21 R8/8 | YUSR 8/ | 038 %1/8

8- | PEN25 /,,, UCH42 9/¢| VULLL 20/-1 004l 8/-
10/~ | PENGODD | UCHSL 8/81] 1133 Uy | Ovdd ¢/
19/8 344- | UCLS2 11/6 | W2l 12/6 | OL44PM &/
DH3L  45/3 { ECLNY 18/9 34 14/ | PEN4b 19/8 | UCLA3 18/9 | Wiz n{a QC4| 8/-
DHILIRY/LL | RCLSG 18/2 | G437  18/3 | PEN4BDD | UF4L /- | W61M 28/

[ty

ul\m r
BRAG 6/
AKAUT 1016
BR2

L "2/8 DHLOT 13/7 | KFY  2R/8 | 130 5/- U4z 19/8 | WES 10/8| OCdd
Bl - DK32 Hes 180 UFS)  10/6 | W76 8/8 | Odd8 28/~
4L6M  10/6 DR40 LABCT80 Urss  9f-t W77 46| 0C70  6/8
SLTGT 78 DKL 13/ Pm\n nu Ursg 1376 | WeIM 8- 1 0071 6/8
BLIS 13fs KO HL2 s Urey  of. | Wl0L 20/11 0072 b=
L1422/ DK HL13C /6 mz.\'.uu/s ULdl  10/6 | W07 1B/2 | gu7n 18/-
GLD3 - 8/0 DL iL23 14/11 | PENBY s w729 18/5

G113 1143 LIS HL23DDT76 23/11 | UL46 X1

HLI20 15/7 DL33 HL4l  18/6 [ PENDD

UNTGT 3= DL 111L133DD 4020  Bd/-

GPL 18f9 DA% 12/6 | PL33 1872

5P23 1978 DL72 HN30023/11 | L3 158/~

6P24 19/8 7475 748 | DLT3 HVR2A 6/- | PL38 2511

P2 2811 ACHE2 28/11 | DL HVR2 20/- | PL81  10/8

8Q7G 6/6 ACO44 10/8 | DLDY W3 13- | Pla2 76

AQTGT 11/ AL2PRN (LIS I\W4/350 8/- | PLRS 9/

BRYG 10/~ 2218 | D1O8 W 4/300 PLA4  1R/4

! 8/8
GRTGT 114- lSIAQn 13}{8 | AJ2PLNY DLALO 1)/8

HIAT B3/0 [ 1OBGIGAIS | DL 12/6 [ DMTY  7/6

uus
uy7
U8 -

18/2 | PLY20 18/2 { UUD 781 X7 22/8 [ ULPTL 2{/6
9/- | KBC32 20/5 | Ms4 18/10 33}3 22/3 | X109 16/10 ( PXC101 &/

83C7 76| 19111 10/~ | ACIPEN DW1/3303/8 4/8 K“‘iJ BIB P18 10/8 9= | Y6iB 118 FXCLO1A
8307 8/- 12001 14/11 27/2 | HWi{3003/4 4/3 | K135 PX4 10/ UYIN 18/ | Yub 10/6
23/11 | AC5PEN IZ80F  30f- 8/- | & LLS"B!)/H BX23  81/21 CY21  10/2 | A6z 6| XxAa103 15/-

aqry 8/~ | 20172
R T 8/~ 2l.l 25/11 22! ~3F 30/« PYJL 16/2| UY4L 748 | Lok L1718 | XA104 18/~
0fe } 2011 25/11 | ACSPEN/ TIRF 34/6 Ll 15[— PY3: 13/6 | UYHA | 277 4/6 1 V10/15A
/8y e 28fg D S/11 | LS 216 I I"I*'<) 19[? {THIC 10/- | 'Y S0 ¢ | Ul2r14 8/8 | 2829 19/8 12/~
j 56 | 2004 28711 | S | wAB0 2= P EPIR4 18/8 | KTan 2001 {PYSL 78| UlG  10/- | 7719 @/- | V8O/10P
15 8/ 0507 9/~ | 20P5  22/8 | AC/PEN(S) | EAT6  8/6 | NFs04 29/3 | KT4L 8%/S | PYB2 /.| U17  12/6] 2720  10/8
e.an G- | 6217 12/8 1 2545 10/6 2210 1 KABCRO 9/- | EK2  25/11 | KT44 12/86 | PYR3  8/61 U1S8/20 8/6 1 Z750 86/« | VA/R? /8

METAL RECOIFIERS. DRMIB 18/~ DRM2B and DEM3B 15/6. 1LW7 21/-, LWL 26/-. RMO 7/11. RML 5/3. RM2 7/8, RM3 /0, RM4 14/-, RMD 13/6. 14A86
17/3. 14A07 B5/-. 14A100 27/-. 14A124 28/-. 11418 33/.. 148130 85/, 14B2¢1 11/86, FOLoL 17/8. 18RC.1.1.15.0 8/8, FC3L @1/« 1GRD.2.2.8,118/-, 16RL.2.1.8.1

8f6. INILALL 1146, INRALLR L=, FCLIG 86 FU1M 15/,
ELICIROLYTICE. Cany; p 1450V, 518, D0 x 31330 . B4 x 120/850v. 8/3, 50 x 250/275v. 9/6, 100 x 400/275v. 18/6. 100/273v, :{-. 300/275v. ¢/~
430v. 39, R x RI430v. 3f-. 15 x 16/430v. 4f=, 32 x dz/s.:()v. 4=, 8 x 16/450v,

2
100\ 2000273v. 88, Tubular types: ¥/450v. 19, 16/450v. 2/9,
MULLA 1D midget silicon rectifiers. Type BY 10, wutpat 250 vans } amp. No targer than a shirt lvuuun B8/- eas

P 1. 3°BAXERS. 2 ohm types: 2Un, 17/- i 188, 81u, 1%/-, 7 x 4n. 15/-, 10In. 23/~ 12in. 20/8, 2}in., 80 onm-, 17/6. 12in. Post %/~ each.

All oo is brand new apd actuaily in stoc.. We do not se. second-hand goods, manufacturers rejecta, ar seconds, or items from dismantled squipment.

Termw «of business:—Cash with order or .O.D. onlv. Post 6. per itetn except where stateil. Orders over €8 post free. C.0.D, 2/8 extra. Al orders cleared samne
dayv. .0.D, onlers Liv telenhone for immedlate deanateh accepted unth 8.80 pau. W are open or personal shoppers R.30~~1.80 p,m. Bats, B~—1 p.m. Complete hst
of valves, resistors, condensers, tran<formers ete. with terme of busineas, 6d. Please ennuire for any item not listed with S A K.
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Now [0th Edition Radio & TV Servicing

MODELS FROM 1962 BACK TO 1956
This NEW EDITION provides all the technical

gg mg’ information you need for quicker repair work
g J—1 now and for years ahead! It gives you full

servicing data and specialist repair hints for

the popular models marketed by 70 principal

Py /
j kgr makers during the past seven years. It is
8 o essential to the shrewd repair man because
s people are keeping their sets longer. If you have
s el

COMPLETE IN . .
AV OIGMES never before examined this famous reference

s 5, work now is your opportunity. See the new
/&%W edition for a week on free examination without
Rl / ; obligation to buy.

TELEVISION - RADIO - RADIOGRAMS - CAR RADIOS
TAPE RECORDERS - RECORD REPRODUCERS

DATA FOR ALL THESE MAKES—AIba, Ambassador, Argosy,
Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush,
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Emerson, E.M.l,, Emisonic, English Electric, Ever Ready, Ferguson,
Ferranti, Ficelity, Ford Motor Co., Garrard, G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K-B, McCarthy, McMichael, Marconiphone,
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile,
Raymond, Regentone, R.G.D., Roberts’ Radio, Sobell, Seny, Sound,
Spencer-West, Stella, Stereosound, Strad, Ultra, Vidor, Walter,
Webcor. Includes special 50-page supplementary section of oider
models.

PLUS 2 YEARS’ FREE POSTAL ADVISORY SERVICE

More than 4,000 Circuits and Component
Layout Diagrams - 2,250 Popular Models

. Coupon is invalid if not signed and questions answered.
Hurry -Post CouponTo-day  he o o e e e e e e e e

I George Newnes Ltd., 15-17 Long Acre. London, W.C.2. I
I Send me Newnes RADIO AND TELEVISION SERVIC- I
O I ING (in 6 Volumes) and TV ENGINEERS POCKET I

BOOK without obligation to purchase. [ will return them
I in 8 davs or send 15/- deposit 8 days after delivery, then I

g twenty monthly subscriptions of 15/-, paying £15. 15s. in all.
[ a ”g WI Cash price in 8 days is £15. I
mvg g | Name and Address in block letters please I
f” p : Mr., Mrs., Miss :
Every purchaser receives a Free copy o/ I Address '
TY ENGINEERS POCKET BOOK | Tick v where applicable |
(Value 1216} I e lheanﬂre&un_leltl:— I

272 PAGES : OVER 200 My Property—=r=r| =
PRACTICAL ILLUSTRATIONS I Rented unfurnished I
An invaluable companion to I Parents’ Home [P I
your set for on-the-spot repairs Occupation FurnisneiTRecor 1T

Concise information on installing, I Temporary Address. —l I
fa_ul_t-tracing'and repairing, ser- I Signature ALEmpordy; I

vicing  equipment and align- (Parent signs if you are under 21V, (RV)533/32
ment, etc. I N N l
= |
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’_R S C (Manchestor) MAIL ORDERS to 29 Moorfield Rd., Leeds 12, Terms: C.W.O, or C.,0.D. No C.O.D. under £/
Led. Postage 2'9 extra under €2, 4/6 extra under £5 Trade Supplied. §.A.E. with all enqumes please.
BIRMINGHAM:  SHEFFIELD: HULL: LIYERPOOL: BRADFORD: EEDS: MANCHESTER:
6 Gt Wnsurn 13 Exchange St. | 5] Savile $¢| 73 Dale St. (8 mins. | 56 Morley St. 5-7 County #8-10 Brown St.
Arcad Castie Market from Lime St. or (above Alhambra | (Mecca) Arcade, | (Market St.)
(Qpp. Snow Hiti Stn) [ Bidgs. Exchange Stations) Theatre) Briggate
(Half-day Wed.) (Half-day Thurs.) (Half-day Wednesday) (No half day)
.M. SPEAKEIRS. 10in, W.B. “Stento 7 N fl
SENSATIONAL STEREQ OFFER fai™ 3/or 1o Ghms type HF10L) &o:gacrar: L2 LY LR A Q&:’g’r"
" 1i-fidel{ty {ype, Recommended for use b
é\o:g{?lfégwa“"ogé pg’hﬁ,{'g (4 Gns.) withour A1l Ambplifier, £4.12.9. 12in. R.A, SPIAKER
Stereo amplifier with an undistorted sohms 10 wavts (12, OOOImeS). 59/6.
output total 8 watts. For A.C, mains in- lW ELTERS. Plossey 3 0 19/9,'15 a 96/9. In walnut
at of 200-250 v. Including »air matched | R.8.C. EQUIPAME N CABINET. vonoered
1in. speakers, Sensitivity 130 m.v. and ~ppearance as Standard Ba,ss Rcﬂex A Snet
Ganged Vol. anu Tone Controls. Praset ErbinetTop hinged. Base board adjus- s 12,000

balanyc_control. Full {nstructionz and
wirlne diagrams suppile.. Sterec Pick-
up Head 19/9 extra with above only.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER A10
A hizihly sensitive Push-Pull high output
unlt with self-containeéd Pre-amp. Tone
Control Stages. Certifiod performance
figures oomparae cqually with most ex.
englv: amplifiers available. Hum lovel
0 db down. Frequency response +3 db,
30-3).03) ¢fs. A specially designed
sectionally wound ultrz linear output
Lr(msl'ormer is used with 807 output
ves. All compenents cre chosen tor
rellabillw. 8ix valves sre used EF38,
EF8s, BCCS3, 807, (Z34. Separate
Bass and Treble Controls aro provided,
Mlnlmum input required for full output
is only 12 millivolts so thab ANY KIN
OF MICROPIIONE ORIt PICK-UP .lil
SUITABLE. Th
CLURS, SCHOOLS, b
DANCE HALLS or IIUTI)OOR FUNC-
TIONS, otc. For use with Electronic
ORGAN, GUITAR, STRING BASS
etc. For standard or long- pla.ymg records,
OUTPUT SOCKET PROVIDES LT, and
H.T. for a RADIO FEEDER UNIT.
An oxtra input with assoclabed “vol.
control is provided so r.hnt. two separate
inputs such as Gram. and ‘Mike’ con be
mixed. Amplifier operates on 200-250 v.
50 cfs. A.C. Malins and has output for
3 and 156 ohm spea'ters. Complete Kit of

parts with fully gunched
| |Gns

chassls and polnb— o-point
CaAr.

structions. It

perforated cover with carr-

ying handles can be supplied for 18/9. The

am lifier can be supplled, factory built
EL34 outpul. va ves and 12 months

xuarantee for 14 g

TERMS: DI I’()Sl l‘ 30/9 and 9 monthly

paymonts of 33/8.

Suitable microphones and

available at comoetitive prices.

WE STOCK ARMSTRONG AND
JASON EQUIPMENT
GOODMANS AND W.B,
SPEAKERS

SUPESRUET FEECDER UNILLY. Design of
a high quality Radic Tuner (specially
sultable for uso with our Amplifiers).
Controls a.rc Tuning,
WiCh. and Vol. Only 280 v. 15 mA. H.T. and
L.T, of 6.3 v. | amp. required from ampli-
fler, Bize app.ox, X 6 x 1in. high. SlmF
alignment procodure. Poini-to-Po
wiring dlagrams, instructions and prlced
parts 1ist with Illustrations, 2/8. Total
building cost £4.15.0. S.A.E. for leaflet.

speakors

Juson KM V.H.F./FM Radlo Tuncr de-
stgr. Total costs of parts including valves
Tuning dial, Escutcheon, etc., 2£6.18.0.
Qtler Jason equipment in stock.

LINEAR L4 MINIATURE 4/3 WATT
QUALITY AMPLIFIER, Suitable tor
any record playing unit, and most mioro-
phones, Negative teed-back 12db. Sep-
arate Base and Treble Controls, For

Guaranneed 12 mon‘hs.
Send 5.A.E

. tor leaflct. Terms: Dcposlt,
payments o

-1d 5 mouthi

lines.Speech
¢ull 3 ohms
or 16 ohms.
Only £4.18.6
CarT. bi-.
Terms: De-
ol posit  11/3
andgmonthly payments of 11/3.
2in, % WATT HLFI _LOUD-
EI’LAKLRS IN CABINLTS. 8ize 18 x
i%;(gwlga F“)lnlgh aLI}:, ﬁpove. Tar&\: l}egg%b
on 8l [ .
Only £7.19.8. Carr. Elepaym

R.S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER

is use:

all other types of
NeDarate Bais und
give full long-playi
negligible bclnk I

300 v, 26 mA. an
: avnllnhle tor the supply of a Radio Feeder

e-Deck pre-amplifier. For A.C.
280250 v. 30 ¢/8. Output for z-zmm wpeakor.

A highiy-sensitive 4e-vatve quality ampiitier for the

frome, nmall ciub, ote, Only
5 trod for full output so thnt it s lultuble for use¢ with
the lat st high ﬂdul y pick-u

50 miilivolts Input is re-
heads. in addition to
ick-ups and practically all ‘mikes’.
'rebly Controls are provided. These
record equallunuon. Hum level is

, down 16 db. of Negative feedback
T. or 8.3 v. 1.5 &, is

Unit, or
mains (nput of 200-

in every detatl and includes fully p

finish and point-to-point wiring diagrams and lnstruntlon-.
only 74.15.0, or assembied ready for ule 5/1- exlttra. Plus 8/6 carr.: or
cd unlt,

) munllll) DAYMents of 22/6 for asse

Chassis I3 not allva. KIt is complete
witl with Blue hammer
Lxcosuonnl value at

eposit 22/¢ and

tol. PORTADLE GUITAR

A\lPLlFlhRs. (For 200-250 v. A.C. Mains)
Junfor 3 watts High Quallty oulput.
Separate Bass and Treble ‘‘Cut” and
“‘Booat’ oontrols. Sensmvny 5 m.v.
Twln inputs. High Flux 8in. Loudspenkcr

“puilt-in™, Handsome, strongly made
Cabinet (aize approx. 14 x 14 x 7in.) finished
in - ttractive and durable policrome, and

itted carrying
handle. ’l‘erms.
Deposit g1 and
monthy ayments

of £1. 8 8.A.E. for leaﬂob Carr, 10/-.
Senlor l(/ watts 1ligh ideljty uuu;ul
Separate Bass and Treble ‘‘Cut’
“‘Boost'' controls.  Twin separately
controlled high gain anuts 5o that
two instruments such as Cuitar and
String Bass can be used ot the same
time. Two loudspeakers are incorporated,
4 high Flux 12in, for Bass notes and a
7 x 4 in. elliptical for Treble, Cabinet is
woll made and finished as Junior model.
Size approx. 18 x 18 x 9in, 15 Gns
H.P. Terma. Deposlt.34l9and 0
Carr. 10/-.
Send S.A.E. (or leaflet of this or 15 watt.
Super 11i-F1 15 Watt. All facilities as
10 watt, Cabinet size 20 x 16 x 13ins.
Terms: Deposit £2.11.8, and ninc monthiy
payments of 51/8. Cash 22 e¢ns. Carr. 12/6.

Tremolo units on half page ed.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BML. An all-dry

battery cllmmawr.
Size 5} x x 2in.
APPLoX. COmplet.ely

repiaces battery sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-

v. 50 ¢/s 18 avail-
able. Suitable ror all

battery portable
receivers requiring
1.4 and 9 v. This

a\cludes low consump-
ypes.

Complete kit with dlagrams, 3v/v, or

ready to use, 46/6.

Type BM2. Size 8 x 5}

x 2tin. Supplies 120 v.
9() v. and 60 v., 40 mA.
znd2v.0.4a. to1lamp.
fully smoothed. There-
by  completcly re-
placing both H.T.
batteries and L.T.
2 v. accumulators
thn connected to

200-230 v, S8
SUITABLEFOR A

BATTERY RECEI-
VERS normally using 2 v. accumulator,
Complete kit of parts with dlagrams and
instructions, 40/9, or ready for use. 59/6.

TR |. AD 0 s LY ATOI UNITS y for use, fitte
*‘Snap 0&;‘ hen coxmected 200-.»0v. A.C. mains will charge 9 v. battery or
replace s PPs Slze 19/9. Larser size 29/9.

NG BASS REFLEX  CABINETS
JUNIOR MODEL. Specially designed
for W, B HF1012 Speaker. but suitable for
any good gualny wm. speaker. Acousti-
cally line spo d. Polished walnut
veneer ﬂnllh. 128 18 x 12 x 10in. Hand-
nee. Ensure superb repro-

ducmon oronly

STANDARD M l) As above but for

12in. speakers, Size 20x 16 x 13in. Espe-
ctally recommended 101’ Audlomne Loud-

Suitable lcgs
per set of 4.

speaker systems. £5.1 7.
with bmss forrules, 19/8

olished walnut
lveneerlﬂmsr}.ugll%aﬁ
eslgn. .
la{)l)hg ize 20 x 11
X 8in. tor B x 8in. or
10 x Bin. speakers.

n.
speakers, 9,
SENIOR ﬁOD..L.
Size 30 x N x 15in
lor i2in. Speakor.
Suitable Bpoaker
syﬂems below.

y 7
AUl’)loTRlNE HI-FI SPEAKER RYS-
‘TEMS, Consisting of metched 12in,
12,000 line, 18 ohm high %uaut.y speaker;
cross-over unit (oonsisting of choke,
condenser, ctc.) and Tweeter. The smooth
response and cxtended frequency range
ensure surprisingly realistic reproduction
Standard 10 watt rating £4.19.9. Carr 8/-.
Or Senior 16 watt.7 &0s. Carr.

DIOTRINE

AUD
EQ UI PMENT
CABINETS
Size 38 x 16 x
18in. Beautiful
walnut venee-
red finish. Ele-
gant contem-
ry design,
obust con-
struction.
Uncut removs
able baseboard
Depth above
baseboard 5¢".

12} ans,
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AUDIOTRON HI-FI TAPE RECORDER KIT 281 &

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 1718
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape
Amplifier with negative feedback equalisc.tion for each of 3 speeds. Hizh Flux P.M. Speaker, empty
Tape Spool, & Reel of Best guality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 144 x 15 x 8%in. high, and circuit. T'otal cost if purchased
individually approximately £40, Perlormance equal to units in the £60-£80 class. S.A.E, for leaflets.
TERJMS, Deposit £2.18.9 and 12 monthly pavments of 44/- Cash price if settled in 3 months.
ONLY 3

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE At11 | rursor

SOLDERED
PUSH-PULL ULTRA LINEAR J(,)INTS'

OQUTPUT “BUILT-IN” TONE I\ll-\l'\'s

O R O e SIS CES SPECIAL NOTE. The Tape Decks we
Two input sockets with associated supply are latest models. Where cus-
ggg;:‘ol;salllgwAr%xlﬁi?‘t S'e"n’:ignfgld tomers alreadvy have a Deck or wilsh to
Tneludes 5 valves. ECC83, ECCH3. usc one of those being oftered cheaply we

EL84, EL8, EZ81, High Quality sec- o STy LR Jo 1ot e TR (oD (o

5 " 10/-. Or deposit 2 gns. and 12 monthly
tionally wound output transformer 3 ed o
specially designed for Ultra Lincar payments 23/9. Also if required we

supply in lieu of portable cabinet and
Semstien, s, liae, mall, on: AL spenker, the Equipment Gablae:
& 3 illustrated at foot of opp. page and a high
DIVIDUAL CONTROLS FOR BASS for 3 .
AND CTREBLE 1 ALY and Cnt flux 2% x 5iin. speaker for | @us. extra.
Frequency response + 3 D.B. 30-30.000 CRYSTAL PICK-UP HEADS.
¢/s. Six negative feedback loops. tridges.) Acos. Standard replacement
Hum level 60 D.B. down. ONLY 23 for Garrard, B.S.R. and Collaro. 18/9.
millivolts INPUT reguired for FULL Acos Stereo-Monaural 49/9. Ronette
OUTPUT. Suitable for use with all Stereo-Monaural 59/6.
g‘l‘?cl;(isph?)?l(és CY%%Smgéré?éfé( \;/Ttbh %;ig BRADMATIC RECORDING IIE:\DS.
best desxgns JFor YEANDARD or LONG PLAVING RECORDS. For Egﬁ‘h};gg’gfgx%l5;:"{5/51“"“ LR
4 [ J*fuch BTSN GAL GUITARS, PICK-UP ARMSs. Complete and with
,l plug provides 3 mA. and 6.3V, 15 a. For supply of & | Jatest Acos/hi-fi Turnover Cartridge 29/11.
DE I( UNIT. Size approx. 12- 9-A1n For A.C. mains 200-250 v. 50 ¢.p.s. Qutput CRYSTAL MICROPHONES. Hand type
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is tully punched. Full NP110 14/9, R.T.C 19/9, Acos Mic 40 25/9,
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr. Acos Mic 15 29/9. Stj(’\k type Acos 39-1
(Or factory built 51/- extra). * 10/- 39/9, BM3 with neck band and heavy table
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS stand 59/9. Lapel type 35/9.
ON ASSEMBLED UNEKTS. DEPOSIT 24/9, and 9 monthly payments of 24/9. Send COLLARO JUNIOR 4-speed Single
S.A.E. for illustrated leaflet detailing Ready-to-assemble Cabinets. Speaker. Micro~ Player Unit and Crystal Pick- up with hi-fi
phones, etc., with cash and credit terms.
L 4-SPEED
ER, with high fidelity

RS.C. STEREO/TEN HIGH QUALITY AMPLIFIER | pUTO-CIIANGEIG with bigh fdelity

A complete set of parts for the construetion of a stereo- 200 250 v. A.C. mains. £6,19.8, Carr. 5/6.
phonic amplifier giving 5 watts high guality output on O ARO RC 457 4-SPEED MIXLER
each channel (total 10 watts). Sensitivity is 50 m!lll- 11 \\(.l< RS. Turnover Studlo
volts, suitable for all crystal stereo heads. Ganged 200- A.C
Bass and Treble Control give equal variation of “litt"” B.S.JR. UAN4- sm-ed A
and “cut’’. Provision is made for use as straight with hi-fi turnover head. £8.19. 6. Cazr 4/6.
(monaural) 10-watt_amplifier. Valve line- up ECC83, GL3A MINIATURE 2-3 WATT GRAM
ECC83. EL84, EL84, EZ81. Qutputs for 2-3chm speakers AMPLIFIER, For use with any single
~ Point-to-Point wiring diagrams anu in- 8 Gns or auto-change unit. Output for 2-3 ohm
: structions supplied. Send S.A.E. for leaflet. . speaker. For 200-250 v. A.C. mains. Size

Full constructional details and price list 2/6. Carr. 10/-. 111 x 2% x 2%in. Controls: Vol. and Tone
Kit car be assembled, ready to use, 59/6 extra. with switch. Onlv 59/6.

RS.C. BATTERY CHARGING EQUIPMENT 2L AC o s, socs

Guaranteed |2 months.

@
g

HEAVY DUTY CITARGER KIT BATITERY CHL: \l{( ER KITS
6/12 v. 6 amps. variable output. (‘”A,?ss_mbled ASSEMBLED Consisting of Mains Trans-
Consisting of Mams Transformer £ .~ AT DD 6/I2 v. 2 amps. | former. F.W. Bridge, Metal

Fitted 3
vangble AI&E?E%E ra;é‘ei Fitted Ammeter | Rectifier, well ventilated steel

& selector. and selector | case. Fuses. Fuse-holders,
pﬁﬂe;tﬁfp éMfo Of."‘f?‘(,'_ plug for 6 v. or | Grommets, panels, Heavy Duty
charging. Louvred steel v. Louvred | Clips, cucult uu'r 3/6 extra.
W case with stoved blue metal case fin- | 6v.ori2v.lamp. .......... 22/9
hammer finished. Fused | ished attractive | As above, wILh ‘Ammeters 26/9
and ready for use hammer blue. | 6 v. 2amps, ..21/19
with mains and69/9 Fused, ready for | Gv.or12v. 2amps. .. 2719
output leads. Carr. 5/-. | use with mains | 6 v. or 12 v. 2 amps. inciu-

Terms: Deposit 13/3 and | and output leads | sive of Ammeter ....
5n120nbhh pavments 13/3. 6v.orl2v.4amps. ..

i ir L 3a.. all facilities 6 v. or 12 v, 4
Hizoauied. as above. Only 59/9, carr. 3/9. ac Carr. 3/9. Ammeter and varmble chalge

SOEDER NG TRAFS, 20 Ty, 30 rate selector ..
watts. First quality. Fm Radio JASSEMBEEID I2V, 10 Amp with variable charge rate adjust~ | CHL. \R(;l R

0-200-230-250 F.W, (Bridge)
Selenium Rectlﬁer Ammeter,
Variable Charge Rate Selector
Panels. Plugs, Fuses, Fuseholder
and circuit, 59/9. Carr. 4/6.

CHARGER KIT. 12v. 14 AMP or
24v. 7 amp. Consisting of mains trans.
200-230-250 v. F.W. (Bridge) selenium
Rectifier, F Ammeter, Fuses, Variable
Resistor and Circuit. Only 6 &ns.
Carr. 15/-. Please state if 12v. or 24v.

work, 19/9. Spare elements and bits [ment, ammeter and smung louvred. stove enamelled case. 0-1.5 -3
available. Readyv for use, Onlv 7 gns. Carr. 10/- or in Kit Form 5 gns. 0-25 a.. O-GOR 8/9-
R s C MAI Ns TRANSFORM ERS ( FULLY MIDGET MAINS Primaries 200-250 v.
s GUARANTEED 50 ¢fs. 250 v. 60 mA, 6.3 v.2a . 11/9
Interleaved and Impregnated.  Prim- FULLY SHROUDED (conlmuc-d)— 250-0-250 v. 60 mA, 6. 3 v.2a. .. "1g11
aries  200-230-250 v, 30 ¢fs. sereened 425-0-425v. 2DOmA 6.3v. 4a, C.T., 6.3v. size 2§ x 2§ x 2}in
TOP SHROUDED Dl{Ol’ IllI(()U(.H T.,5 9/9 TRANSIE ()I(\IFRS
250-0-250v. 70m. a, 0-5-6.3v. 2a 17/9 a C.T. 5v. 3a 69/9 250 v. 50 cfs. primaries 6.3 v.
3v 2&. 5v.2a .. RA! l‘()l{\ll-‘l{ 1.5a, 5/9. 6.3 v. 2 a, 7/6: 0-4-6.3 v. 2a, 7/9;
5 Mldget Battery Pentode 66 : 1 for 12 V. la., 7/11, 63 V 3a, 8/11; 63 v. 6 a,
. 3.5a, ete. ao .. 48 :12 v . ce, 17/6.
. 100mA, 6.3v. 4a, 0 Smnll Pentode 50000 to'sq Ll .. 4/8 (i ('ll()l\’l*)h‘
300-0-300v. 130mA, 6.3v. 4a, 6.3v. 1a, for Small Pentode 7/8.000Q to 30 .. 4/6 mA, 0 H H 250 ohms . .. 11/9
Mullard 510 Amplifier Standard Pentode 5,000 to 3Q .. 5/9 100 mA, 10 H 200 ohms 5 .. 8/9
300-0-300v. 100m A, 6.3v. 4a, Standard Pentode 7,000 to 3¢ .. 5/9 | 80 mA 10 H 350 uhms . . 519
350-0-350v. 100mA 10,000 Q to 30 5/9 60 mA, 10 H 400 o . 4/11
350-0-350v. 150mA, Push-Puil 8 watts., EL84, or 6V6 €6 CIL \R(-I R ll( \\SP()R\I] RS
ULLY ~;IIIK(DUDI‘I) r 30 or matched to 159 9/9 | All with 200-230-250 v. 50 cfs Prlmanes
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a, Push-Pull 10-12 watts to match 6VE 0-9-15v. 1} a. 12/9; O~9-15 v. 2 a. 14/8; 0-9-15
Midget type 23-3-3in. 17/11 or EL84 to 3-5-8 or 150 19/9 V 3 a.. 16/9: 0-9-15 v. 5 a, 19/9: 0-9-15 v.
250-0-250v. 100m A. 6.3v. 42, 0-5-6,3v. 3a. ..1/9 Following types for 3 and 150 speakers: | 6a, "3/9 0-9-15v. 8 a, 28
$800-0-300v. 100mA, 6.3v. 4a. 5v. 3a 2 /11 Push-Puil 10-12 watts 6V6 or EL84 .. 18/9 AUTO (Step up/Gten do“n) TIRANS,
300-0-300v. 130mA. 6.3v. 4a, C.T. 6.3v Push-Pull 15-18 watts, 6L6, KT66 .. 22/9 0-110/120-230/250 50-80 watts, 13/9:
1z, for Mullard Amplifier .. 33/9 Push-Pull for Mullard 510 Ultra 250 watts. 39/9: 150 watts, 27/8,
350-0-350v. 100mA. 6.3v. 4a, 5v. 3a 27/11 Linear o0 oo aa 90 .. 29/9 MICROPHONE TRANSFORMERS
350-0-330v. 150mA. 6.3v. 4a, 5v. 3a .. 35/9 Push-Pull 20 watts. sectionally 120 : 1 high grade, clamped, 6/9; 120 : 1
425-0-425v. 200mA. 6.3v. 4a, C.T. 5v. 3a 55/- wound. 6L6. KT66, EL34. ete. .. 49/9 Potted. Mu-metal screened, 9/9.
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Brand new, individually
checked and guaranteed

VALVES

AL60 6/-  EB34 176 [ Yoo §/-
ARB §/- | EB9I 319 | EY9I 36
ARDDS 2/- | EBC3) 7/- | EZ40 7-
ARP3 3. | EBC4l 719 [EZ4I 8/9
ARP4  3/6 (EBC90 8/- [ EZ80 (13
ARPI2 3! | EC52 8/- | EZ28I 69
ARP2I  §'6 | EC7Q  10'- | FYV4/500

ARP24 36 |EC90 20/- f
ARP34 4. | ECYI 3'-| Gi20/iB 9'-
ARTH2 7/ |ECCB| 5/6 | GL450 10/~
ATP4 219 | ECCB2 66 | GL464A 10/~
ATP7 56 |ECCB3 7/ | GU20/2I

AUl 5. | ECCB4 7. 40/-
AU4 /- |ECC85 8/-(GZ32 9'-
AWl 4/. | ECCOI  4/. | Hé3 7'
AZ1l| 8/- | ECFBO 1076 | HL23 [
BS4A 86 | ECF82 8/6 | HL23DD 6/-
BT45  IS'- [ ECHBI 7/9 | HVR2 12/6
BT9B  20/- | ECLBO  8/- | KRN2A [9/-
BT83 22/6 | ECLB2  9/- | KT32 8/
CV54 §7- | EF36 36 KT8 2116
CV264 20/- [ EFI7TA  7/- {KT33C 4/-
CV40l4 8/- | EF39 4l- [KT44 63
Cv40154 7/- | EF50 2/6 | KT83 8.
CV4025 j0/- | EF54 313 [ KT76 10/~
CV4046 40'- | EF55 5/- | KTWé2 7/6
cY3l 7/6 | EF70 4. | KTW63 676
Dal 3/3 | EF73 &/- | KTZ41 6/-
D77 4!3 | EF80 576 | MH4 36
DA30 12/6 | EF@5 676 | MH4l 8/
DAF70 35/- | EF86 7/- | ML4 4/-
DAF9t  6/- | EFB9 719 | MLé 6/~
DAF96 7/6 | EF9I 376 | MS/PEN 6'
DD41 4/- | EF92 3. | OB3 77
DET5 15/ | EF9S 57- 1 QC3 56
DETI9 3/6 | ELI2 39 | OD3 6/
DET20 2/- | EL3]3 8- 1 OZ4 8/
DF39 4/- | EL3S 6/- | PCCB4 7/~
DFf72 76 | EL4I 8/- | PCC8S 8!~
DF3%) 4/- | EL42 8/« | PCFB0 7'~
DF96 8/- | EL84 7'- | PCF82  8/-
DK96  7/3 | EL9I 4/6 | PCLB2 B8/6
DL92 6/- | EM80 8/- | PCL83 1~
DL94 6/- | EM84 97- | PCL8: 9!-
DL96 8/- | EN31  15/- | PEN4S  4/6
EASQ 176 | EP7) 6/6 | PEN46  §/-
EABCB0 7/3) EP72 5/ | PEN6S 66
EAC9) 376 | ESU208 6/- | PEN220A 3/-
EAC9IWTI6 ' EYSI 8- 1pL36 106

AND MANY OTHERS iN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES.
below [0/, I/- P, & P, 26 over 10/-, Qrders over £3, P, & P. {ree,

BRAND NEW ORIGINAL SPARE
PARTS FOR ARS8 RECEIVERS.
lease write your requirements.
MARCONI RECEIVER TYPE CR
IOO(_ tested and aligned €32.10.0 Carr, £|.

EPHONE HANDSET. Standard
G.P.O. type. Naw (2., P, & P, 2/,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with orlgin:l
gluls on both ends. New £1.17.6. P, & P,

SPECIALLY BUILT POWER PACK
for TCS raceivers, 230 volis A.C. mains,
including 6 XSGT valve, €3.10.0. Carr, 5/-,
R.10? RECEIVER. Covering 2-8 Mc/s.
6 v. D.C. with sat of spare valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in U.K.

R.109A RECEIVER. Covering 2-12
Mc/s, £7.18.0.
“CONNECT AND FORGET—

CANNOT OVERCHARGE"” "ESS-
TRON" AUTOMATIC BATTEHERY
CHARGER. Charging rate 4 amps.
The charging rate automatically adjusts
itself to the charge in the battery.
Autamatic currant and voltage control.
Patented application of magnetic amp-
lification to battery charging. Indicator
I|;hts show battery fully charged, re-eiv-
ing charge, incorrectly connectsd or
faulty cells, Mains voltage 200/250 v.
Built for 6 or 12 v. batteries. Maasure-
ments 7 x 5 x Sfin.  Weight 84 Ibs.
Price £6.19.6. P, & P, 376,

PLEI 9. | VT4C  35!/- | 6AME  4/-
PLY2 8/ | vu3y ol- | 6AQS 7
PLS] 0= | Wil T1- | 6ATE 57
PTI5 10'- | X66 8/~ | e87 8/6
PT25H 7/6 | Y63 5/- | 688G 2/6
PX4 19/- | Y65 4. | 68AS 5'6
PX25 9/- | Y66 8/- | 6C4 2/6
PY32 12| 231 8- | 6C5 6
PY80 6/9 [ |A3 3- | 6CFG 4.
PY8I 7' | IASGT /- | €6C6G 3/-
PY82 8. | IC5GT 776 | 6CBG 5/
PY83 73 | 1D8GT 6/ | 6D6 4!-
PZ1-35 9'- | IE7G 776 | 6F5 513
QP21 8/- | 1G6GT 6/- | 6F6G 4/-
QP25 53| IL4 36 | 6F7 §/-
CS$75/20 6/9 | ILDS §/- | 6FSGT 5/9
QS95/10 6/9 | IRS 6/- | 6FBG 5l
QV04/7 716 1 154 5/- | 6FI2 46
8/- | ISS 879 | 6FI3 5!

3'IO - 1T4 4/- | 6F17 5le
R1Q 76 | IW4 6/- | 6G6G 216
REL2| 25/- | 2A3 5/- | 6H6M 176
RK34 26 | 2AS 6/- 1 65 316
RX235 10/- | 2A6 7. | 615G 3.
SP2 4/. | 2C34 2/6 | 6)6 36
SPI3C 416 | 2C42  28)- | &J7G 5/
SP41 276 | 2C46  30'- | 6K6GT  6/-
SP6l 20- | 2X2 4. | 6K7G 2/3
SU2150A 3A4 St | 6K7GT 49
4'9 | 387 §/- | 6K8G  s§'9

T4l 7/- | 3824 5/ | 6K8GT 8/3
TP25  15/- | 3E29 K8M 86
TTH 3. | (B29B) 60/- | 6L5G 6
TYI5S 25/ | 3Q4 8- | 6L6 9/
TZ20  16/- | 354 Si- | 6L6G [ )
U12/14 8/- | 3v4 6'- [ 6L7G 46
Uiz §/- | 4E27  60/- | 6L34 4'¢
uig 676 | 5B/254M 6N7G 519
u27 8/- 6NIGT  6/-
us2 8/. | SR4GY 9/- | 6Q7G 6/
UCH42 7/6 | 5T4 9. | 6R7 6/
UBF80 8/6 | 5U4G 5/- | 65C7 56
ULl 5'- | 5v4G 8’- | 6SC7GT 5/
uLi12 5/- | SYIGT 6/- G7 5.
UL4l 7. | 524 8/é H7 3.
UL84 7'6 | SZ4G 8/- | 6SJ7GT 5/9
uu9 56 | 6AB7 4l- | 6S)7Y 61§
UY4l 6!- | 6ACT7 3« | 65K7 53
uyas  6/6 | 6AGS 3/- | 6SL7GT &/6
VP23 3. | 6AG7 6/- | 6SN7GT 46
VP4l §'6 | 6A17 3. | 65Q7 6!
VR99 8/- | 6AK5 5. | 6587 6l-
VRI05/305/6 | 6AK7 6/- | 6V6G 476
VRI50/306/- | 6AMS  5/- ) 6V6GT 5/

53 TRANSMITTER SPARES.
range. Price list on application,
H.R.O. Senior. Table Model, In
excellent, fully chacked, and tested
condltion (without coils and power pack),
£15.10.0. Carriage 30/-, A5 above but
gask mounted modal, £14.10.0. Carriage
Set of 9 colls for above £8 post paid, or
individual frequancy coils £1 each
Post 276.

Power pack for above. British made,
A.C. 110/1200/250 v., 5976, Postage 4/-.
TANNOY LOUDSPEAKERS, 7.5(
tmp.. in wooden case. New [9/-, Carr, §/o,
LOwW RESISTANCE HEAD-
PHONES (D.L.R.) 8/ P, &P, 2,
COMPLETE V.F.O. UNIT from TX53.
Freq. range in 4 switched bands from
1.2-17.5 Me/s, Two V.T. 501, as oscillator
and buifer, 807 as driver, two 5130s as
voltage stabilizers, Output sufficient to
drive two 813s in parallel. Slow motion
drive directly calibrated in Mc/s, Provision
for crystal control. metaring of buffer
and drivar stage. Power reguirements 400
v.and 6.3 v. D.C. Can also be usad as low
powser transmitter, In excellent condition
with valves and circuit diagram. €5,
P, & P. 15/,

Full

C.Q.D. 276 extra,

P.C. RADIO LTD.
170, GOLDHAWK RD,, W.12
Shepherds Bush 4946

6X4 5. up 5/6 | 9001 -
6X5GT  §'- | 8l 9. | 9002 86
6Yos 6 | 82 8. {9001  ¢-
624 s/6 | B3V 9. | 9004 26
787 716 | 84 8/- | 9006 e
7C6 70. | 85A3 IS~
7C? 66 | 89 8- | Cathode
7H7 7/3 | 210VPT Ray Tubes
7Q7 7| 7-mn 216 | AGRI 15
V7 51| 250TH 9 | ACRII1 i5/-
7Y4 6. | 3508 a1, | CV995 IS
724 46| 393A 1o | CVIS
aD2 216 { 705A 150 | (0%)) 8§/
902 3. | 7158  g0r. | B4I03/B4
1246 214 | 7174 @6 2
12aH7  §'- | 8QI 6/ | IFP7  28§/-
12477 516 | 803 2216 | 3BF1 3B
12AU6 /6 | abs 551, | SCPI 4316
12AU7  é/- | 805 301 | EF7 480
124X7 7/ | 807 AMER | SFP7A 28/-
e | b | T2k
12€] 22/6 " 60!
12H6 2. %ZBR :;_ YCRX258
12K7GT 4/6 | 810 86s. | (with L
12K8M 716 | 81} 80/- mém" 481
125GT_ 316 | 815 €0/, R138 30/-
12Q7GT 4'4 | 816 300 | YCRI39A
IZSA; 'l4’6 829A  30/- 3s/-
125C - | 832 15/
125G7 4 | a33a 38 | Ghete
By Le o e
- | 86 .
(25K7 36 | 872 200 | 816 1216
j25L7 519 | 930 8. | Special
125N7 819 | 954 4. alves
125R7 6/ | 985 206 | 2431 48
124 2. | 956 2 | 3a71481 48-
14L7 7 | 957 5. | 3JI70/E €35
I15D2 /- | 958A 81 | 3JI92/E
20A2 1776 | 1616 ¥'- Q7.
2086 9| 1619 5. | 4131 435
25L6GT 7/9 | 1625 & | 4350 €35
30 5. | 1626  4'6 | SD2I €3
I5L6GT B/ | 1629  4/6 | 723A/B 50/
35T 1776 | 4043C 13'6 | 7254 30/
35Z4GT 7'- | 4061 B/ | 726A 2716
37 4. | 6064  10/- | ACT6 160/
38 4| 6065 0. | CVIPI o/
53 6- 16120 4/~ | Cv2id 7o'
59 6- | 6516 8. | CV980 3l
75 516 | 7193 119 | KR§/3  £4
76 5. 7478 3. |LS78B _ 30/-
77 6'- | 80I3A 28/- | WL4ITA
78 7. ' 8020 10/ 18/
All U.K. Ordars
Overseas Postage extra at costs,
ABRIALS |Ift. long. 2it. long when
foldad, 1§/, P, & P, 21.,

CRYSTAL CALIBRATORS No. i0.
Fraquency range 1.5 to 10 Mc/s. Together
with working mstru:tlons lead and spare
valves. £4.10.0. P. 3/,

AMERICAN WIRE
REPRODUCER UNIT. Facllities for
recording from Dynamic or Carbon
microphone and radio. | knab opération
for recording, rewinding and erasing,
Neon recording lever indicator. Internal
speaker. Mains 110 v. Supplied with
outer transformer, carbon mike and wire
magazine for | hour’s operation and
haadphones. Price £18.0.0. P, & P, £).
Spare Wire Magazine 50’-. Dynamic
mike and stand £4.

R.209 RECEPTION SET, A |0-valve
high-grade Supsrhet Raceiver with faciti-
ties for receiving R/T {A.M, or F.M.) and
C.W. fraguency | Mc/s-20 Mc/s. Harmeti«
cally sealed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a é v. battery (2
point conneactor included). The sec pro-
vidas for reception trom rad, open-wire
or diﬁoln aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in.. dapth 9in, Weight 23Ib.
In as new. tested and guaranteed condl-
tion, €23.10.0, including special headphone
and supoly leads. Carr. £I.

CARBON INSET MICIOPHON!
G.P.O. typs, 2/6. P. &

RECORDER/
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PRICE REDUCTIONS

(2) The KIT' OF PARTS Lo build both
hi

PRACTICAL WIRELESS

November, 1962

STERN'S  MULLARD DESIGNS

the “5-10" Main Amplitier and the
2-valve PRE-AMP CONTROL UNIT
Designed by MULLARD—prescnted by SInia's stewelly to specilication H.P. Dep. £3.7.0 and 12 845 15 0

monthsat £1.2.9..........
(b) The *5-10°" and the 2-stage PRE-
AMP both ASSEMBLED and TESTED

H.P. Dep. £3.16.0 and 12 £1 8.18.0

‘Iransformer

MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD i-valve pre-ampliner with
which undlstorted power tput ot up to 1‘1 watts 1s oh-
tained. We ‘-upplv\ PEC D COMIPONENT NI NEW
A VALY ncluding  PARME \() MAINS
A ‘(nt\ll 2% and choice of the latest Ultra-Linear
PARMEKO ot the PARTRIDGE output Transtormer.,
COMPLETE KIT OF PARTS £1o o o
(PARMEKO Output Trans.). Lhdl

Alternatively we supply = £11,10.0

£1.6.0 extra.

| RECORD PLAYERS

Each Unit is avallable with Stereo
Curtridge fitted.

INCORPORAT

ING PARTRIDGE

OUTPUT I

ASSEMBILED and T TRANSFORMER, £16.0 EXTRA. TR OTATID DOURRD:
MULLARD’S PREAMPLIFIER speed putochanger £8.10.0
TONE GONTROL UNIT I PHILIPS MODEL AGIOI . . . A 4

speed Player which can be operaced both
manually and automatically. Suitable
for M ra-

Son oo o Stereo e £13.13.0
CAUTOSLIM DE-
L 4-speed iAutFo) changer incor-

t

s neton Pk £12,14.6
(8 ()l I‘.\I(() “JUNIOR”
SINGLE RECORD PLAY-
t with separate Crystal
Pick-up Carriage and Insuance 5/-.

Employing two SF86 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also ber-
fectly suitable foli:uther makes.

PRIZE COMPLETE 86 6.0  , onvBLED AND TESTED £8 0.0

KIT OF PARTS )
Supplied strictly to MULLARDYS SPECIFICATION and incorporating:

@ Equalisation for the latest R.I.A.A. characteristics.

® Input for Crystal Pick-ups, and variable reluctance magnetic types.

@ Input (a) Direct trom High 1mp. Tape Head. tb) Frcm a Tape Ambplifier or Pre-Amplifier.

® Sensitive Microphone Channel. @ Wide range B ASS and TREBLIL Controls.

THE MULLARD “510/RC” AMPLIFIER

The popular and very successful complete **3-10” incorporating Con-

Above Pick-up separately for £1.€.6.

trol Unit providing up to 10 watts hish yuality reproduction. Only The NEW COLLARO €60 4-speed
Specified Components and new MU RD 5 Autochanger unit with £7 19 6
supplied including PARMEKO MAL LANSFOR ML Studio O’ Pick-up...... Q .

and choice of the late.t PARY ¢ or .Sk, MODEL UAI4. A 4-speed

ULTRA-Linear Output Transtormer

KIT OF OR ASSLI\IBLFD

PARTS £11 10 o and 'I‘[‘STPD £13 10 0
H.P. Dep. £2.6.0, 12 months at 17/0. Dep. £2,14.0 12 months at 19/1¢
ABOVE incor poratmg PA}(TRIDG}:, ()U'J PUT THAJ\% £1 8. 0 o\ua

AMPLEL
10N PRO
UP TO 3 W \

()MPL)FTE KT £7.10.0

OF PA

and 84 months at £1.0.0.
to MULLARD'S SPECIFICATION

THE MULLARD “33/RC”

R l-‘UR A SMAL L\lll(-ll QUALITY
1 ! T

ouTPL l
OR ASSFMBLED

and TEST £8 19 6
(plus b/b ("u‘n'\vc and insurance) H.P.
Complete o

mixer Autochanger with
Crystal Pick-up ........ .
(-A\I{l(r—.’l\ RD ﬁ\tlt()é)lhll, hTAI)Ik.ll 4-
speed ayver € g

output Crystal Plck-ub.. £8'1 o'o

Carriage and Insurance on each above
5/

£7.10.0

- extra.

SPECIAL CASH OFFER

This very attractive
PORTABLE -

REPRODUC-

Term:. Deposit £2.0.0

including  Mullard valves and
PARMLEKO

I R :ogtlher with a good quaut,y

IFIER and a matched .M.

a
8- N
ALL tor ONLY £8 7 G(PIUD 7/0 Cla

1 0RMER.
A SPECIAL PURCHASE ENABLES US TO OFFER
“The TUDOR”

AM/FM

The Amplifier cons:
I sign 1ncorporating

3 modern
has separate BASS and
TREBLE CONTROLS

The Portable Case will also accommo-
date almost any make of Autochanger

valves and

4 ® and is attractively finished in Mushroom Grey Rexine.
#H o—— e ®ETUNING UNIT, WE ALSU SUPPLY SEPARATELY— £4.2.6
2 A mELE I’OV\'FIH“DI (a) The S-stage iplus Rectifier) AMPLIF £317.6
HIGH IDELITY | () The BOITTABLE CARRYILG (ASE A7,
TUNKR O OUT- & w Mm. . \l 3 ( 18/9. Cdnlage and Imulance 4/- excra.
STANDIN SSIGN,
sTaxbixe pesioy )~ “MyLLARD FOUR GHANNEL MIXER UNIT

PRICE ONLY £19 19 0 é)lcgosit £4.0.0 and 12 months at

el N - Sell  powered  with  Cathode !
Provides full coverage ol the VHI/FM band (87-108 Mc/s) and also e 5 ‘ 24
the LONG and MEDIUM wavebands. Incorporates Multiplex 3}’&]3‘1? u‘f“tllzﬁt,vuégf)ollﬁ‘gs%ef
outlet socket lor stereophonic purboses (when adopted) and sep- On xmpuths TAL PICK UP and §
arate controls tor tuning the MM and AM bands, Oberates petr- o f ven lor RADIO or TAPE i
fectly with the STERN-MULLARD AMPLIFIERS and contains & HOTLED

matching FRONT PANEL in Black/Gold or White/Black, Also ) Comblete Kit of Parts £8.8.0 &

operates equally well with any Ampliher requiring mput ot 100
10 350 m/Voits,

THE “TUDOR” STEREO AMPLIFIER
T'or Only

£18.18.0

" L
c‘_; Deposit  £3.16.0.
0 G {) f:_’? months £1.7.8.
A sell contained Amp-
liner designed to pro-
vide high quality
stereophonic and monophonic reproducmon Fach channel pro-
vides a rated output of 6 watts and lor monophonic operation
approx. 12 watts is produced. Separate BASS and TTREBI.E CON-
TROLS. DESCRIPTIVE LEAFLET IS AVAILABLE.

ALL EQUIPMENT IS AVAILABLE FROM

i 3 4 vl
LOND

BRDER! | PO E!

As:.emblod and Tested £10.0.0
TERMS: Deposit £2 and 2 months at 15/-.

ODEIL 1L, -provides for one microphone Input

Altemamvel\ P 1 Oe‘(ma
T

matched for mi)vmg cml or Rihbon Mlke

STERN’S INTER-COMM
BABY ALARM

A small versatile Unit employing the new
MULLARD ECL86 valve and designed to
provide two (or three) way conversation
up to extreme distances. Operates from
A.C. mains 200 to 250 Volts
PRICES . J
and ON
KIT OF PARTS £6.17. 6 A':SEMBLED AND TESTED £8.8.0
Consists of a MASTER UNIT, size only 8} x 5§ X 6in. and ONE EX-
TENSION (a second extension may he added to any time). The
er Unit incorporates switching and power supply and with the
ch is completely isolated {rom the mains is operated in absolute
safety. Cases covered in quality leatherette.

BRI 2 | ' { KL {

1

1 A H! ¥ RO - »Te
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THE “§TP-1"" STEREO TAPC PRE-AMPLIFIER

DESIGNED TO OPERATE WITH

@ BREVELL MKk.V 1ALE DECK COLLARO “sSTUDIO” ']'.\l‘l‘frlpl'tl;
1lnxutiz)umurlu IRV ACh MINIFLUN incorporating  the latest RACK
TALL daAD § e TAPK HEADS
C’H{EBXFU“L OSCILLATOR 57w T nl tousiin” ' -obih 5 moweat, Sooetht gt OVERALL SIZF CASE 18§ x 3in,
4-5308eD BQUALISATION P gy pree 8 . mtﬂ.u“m\év‘i,l‘ (choice of Bluek or
FEARUICUBE OSCILLATOR . hite) X 34in,

L.

o
TRANSFORMER

[ ] 5ENSII‘I\/E HETER TFOR

[ )

BIGNAL L
SEPARAT ‘ -AI'\I CONTROLS &
IN FACGH (UANSEL
® MULLARD VAI Vbb
INCORPOUATED

{a) The BRENELL M, V |-TRACK DMCK with tho
& complue 1{11‘ Lo build the 8T-1,......, 0ggQoooo 261 0 0
(b) Th COLA Ml& lﬁl?D 8} fI‘T&‘X‘tllé DECI? 1th
e L f g 1w with
the comaiote KIT to bulld the 3TP-1,...,,., £39 0 0

Depustt £7.16.0, 12 months ol £2.17. iy

COMBINED PRICE SCHEDULE

=

PRICES ., . I\CLUDES HEPARATE
FOWiR GUPPLY UNITH
Kit ot Doposit £4.0,0, 12
Parts £22.0.0 months of £3,12.8
Assemblod Deposit L£8.1£.0 12
ar?g Tested 228-0-0 ~yontne of £8.1.1.
ta) 'L'he BRoNLL Mk, V I-TRACK DECK with tho
Asscmblcéu xrs'l‘P-l a\nd matched to the Deck...... £67'°'o
Deposit g}gﬁ.o. 12 months ol £4.18.3
The COLLAFLO “FTUDIO" {-TRACK D& with 245 0.0
the STP-1 Assembled and mutched to the Deck. 00
Deporil £9.0.0. 12 months of ¥8..0,

y

STEREOPHONIC RECORD PLAYER UNITS
ARE AVA!LABLE FROM STOCK

MULLARD'S “10 PLUS 10”
STEREO AMPLIFIER

A high fidetity design based
on the famous Muollard
“3-10",  Provides up to 10
watls (per channet) Sunerh
reproduaction. Freguencey
response Hat to within 8 dh
from e/s, to 60 Kefs at 56 Mw

Total Harmonic l)l»lorliuu at 10 watts 0.8,

ASSEMBLED COMPLETE AMPLIFIER, in-
L2 cluding (‘ONTRL)L UNIT (as llustrated.,,. £21-o-0
0121151‘2414'0'}.%{2 glont,ha at €1
Ac mpleze O 3
® © Deposit £3,14.0 7.2 £18 10 0

0, 12 montm at H
We also supply the assembled LIAIN AM Ilﬁb!! only (ex-
cludes control unil) for operation with our DUAL CIANNEL
PRE-AMPLIFIER. this provides jor a more versatile or vlaborate
installation and would be essenual if & low outpul Magnetic Pick-

. sUch a8 Lhe Decea, 18 to be Use
8\) l?IHE‘I ASHBE‘VIBLLD MAIN AMPLICIER with the
ASSEMBLED I)UAL CHANNEL I"RE-AMPI.L-
SR 0oeponoa000000095,0000005000000050000 00805020
on elgs?r'wlff mugmf 8[ 240, MY
(b) A complets !\Il‘ tor both Unit......
Denusil E 4.0, 12 1 £26 0 0

Wive mu?h\hln- Pieune

1-“('10-1-

Hiustrated and  Descri

ARMSTRONG RADIOGRAM I CHASSIS

tor leatlot=,

FULL RANGE IN STOCU . vleuse cngleso 8.A0,

STEREO 12 Mk. 2 £43.10.0
ULLUSTRATED) m

Dcpole 20.12.0. 12 months

t £4.4,10. N H
I‘he most complote chassl ¥ e
over produced, combines M*M%m“ 3
AM and FM Tuners, u %
Sterep Control Unmit an.d Q
two Hiwgh l'idelity Ampli- . ; B :

fiers in gne compact unit.
rovidy a total of 16 walt,

or both mono and stereo, Other

ieaturo- lnclude;
recording, nlay back, ptck-ups and stereo radlo (should this come
abou,x. 5004, uto wide range bass and treblo controle and balanoe

inputs lux tape

conteol
STEREO 55 £32.15.0 Depostt £6.15.0

2 months at £2.7.8
A junior version ol the Sterco 12 MKk, 2 movidln'r ten watls output,
five watts trom each amplifier and covoring the VHF and hMedium

wavehands,

JUBILEE Mk.2 £30.12.0  Dposige.co,.

A HI-FI mono chascis giving olght walts push-pull outputl und
coveriny vur mediam and iong bands., Tabe recording and play

back inputs
AF203 £22.18.0 P ostcetn0

12 months at £1,13.0
An AM/FM chassis providing & watts output and coverlng the tull
VI{F and medium wavebands, Tape rooording and playbacit 1npuv.a
TVB VHF TUNER £21.18.0 Denosit 2a:2.0

12 mcmhs at £1.11.7
A self-powered high-fidel{ty tunsr of outstanding design, {ncorpora-
ting features whiclh are normally tound only In the most expensive
tuners. The {ull VHF band (87-103 M/cs) 18 covered and a matching
output control enables the oucput tobevaried betwoen 0and 500 mV.

"lll-l‘l" L ()l l)'ll'l‘ Al\l IS WE HAVE XN STOCK A (‘OMPLE’I‘E
RANGE BY GOODMANS—WIHARFEDALF—W.B.
ILLUSTRATED AND PRICE LEAFLETS ON REQUEST.

en:
with the L,and o the TAPE
IR RS rovide s comblote MHHALHOPIONTC PonTA AN,

MULLARE “10 +
NS PRE-AY

10" A :Il-ll 13 (delcxlbed below)

]

Letails are readiiy avallable.

DUAL CHANNEL PREAMPLIFIER

Incorporates two Mullard 2-valve
Pre-amplli.orn (.ombmed mLo . ¥

Smgm unit enabliny used Mol
iR b R
B A ey &
mmm

be
fo oth  HWUERE, ()l’ll()‘\l(, or
\I()N()l'll()\l(‘oporunon It i3 de-
signod pnmanly Lo operate with
our range of MULLARD MAIN
AMPL.FIERS but wiil also oper-

ato equally well with uny 1nalce of Ampli- -
881?4121 u{‘rh %an input of up to 280 m f‘\BSEMBI
GF PART £12.10.0 AND Tgsten £15.0.0

H.P. £3. 10 0& 12 mths. at 18/4,  H.P, £3.0.0 & 12 mths. at £1.2.0

STEREO “TWIN THREE" AMPLIFIER

ulv‘lv‘rllnv);l)T ‘.\Illl ED and

£7.15.° (Cdl"l" & Lae., 76

excra).
Bused on a reoent design
ULLARD LTD, the I‘WIN
THREE" is {deally suited for use
m PORTABLE RECORD PLAY-
ERS [or which purpose we offer
a specially designed Portable
Canse. It inoorporatos MULLARD ECI.88
and TREBLE CONTROLS
ol up to 3 waLLs per :hunno
Kifs. sizotson'y 1l

valves, separrte BANY

roduction

nd_produces excellent re
T‘ 0 cfs to 30

Froguency roesponse ia

To constract n NTLE ltl () l'() vl \Iil'h RICORD Pl A\l“l(

WE OFFPER, ’I‘k{ e ussembled AMPLIFIER with two ROLA B x Bin.

LOUDSPHAKERS and the POR’I‘ABLE C 8E {or 14 0 0

(Carr, & Ins.. 10/-extra). Deposit £2.16.0.12 m({ncbhs -0
- - .8,

SUITABLE RECORD PLAYERS are AVAII}.}}I{-}&& £8.14.0

An alternative *I'WIN THREE" can be supplied for DUAL
CHANNEL MONOPHONIC operation preducing output of U watls.
PRICE A AHOVIE,

THE “MONO GRAM” AMPLIFIER

A small Amgll(lex capeble of
genuine hlz.' quality perfar-
mance. mcor or;tes  the
new Mu]lm"l 1,88  Valye,
sgparate BASS and TREBLE
CONTROLS and when driven
by the standard Crystal Pick-
up & power output of 3 watts

is ucé\lavou without distortion.
K%ADY;OR UgE
34 19 6 cr{;‘ ins. 6/-

The MONO-GRAM 18 ideal for portable applications, an attractive
case finitshed in two tone Roxine is available toaccommodate the
amplifior-speaker and a varlaw ol record changers. I’rice £4.0.0.
‘I'he 8" x 65" matehing speaker £1.

Conntructors ('anl Build a lh'ull\ First-C'lass Recopd Plaver,
Complete i al! reshoects, for approx. £14. This will compars with
KkKnown Record Players cuncntly offered at much higher prices

a— e awm amen —

STERN RADIO

PREMIER RADIO

MAIL ORDERS and all POSTAL ENQUIRIES to
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the HE,TR3 Tape Ampliter.
Loudspeaker.

PRACTICAL WIRELESS

BUILD A HIGH QUALITY
TAPE RECORDER Like THIs FOR

FOR THIS WE SUPPLY......

* Complete Kit of Parts to Build  + The Latest Collaro “‘Studio”
* Rolu/Celestion 10 x 6in. p.m.

563

£35.0.0

CARR. and INS. 10/~ extra
Deposit £7.0.0 and 12 months of £2.11.4.
+ Portable Carrying Case (as
illustrated).
+ ACOS Crystal Microphone and
1.2001t. Spool E.M.I. Tape.

Tape Dec

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39 |0 0
and GUARANTEED TAPE RECORDER FOR .. .. 0

H.P. Terms: Deposit £7.18.0 and 12 months of £2.17.11

HF TR3IMKII TAPE AMPLIFIER

OMullard ‘Type A" desinn

A verv high quality Amplifier
‘porating 3-speed treble

on, by the latest
ROXCUBE POT CORE
INDUC I‘OR FOR COLLARO-
RUVOX- E

R
WEARITE Tape
has GILSEN Output Trans-
former. Includes =eparate
i?%'erISuppl.v Unit.
< OF
barrs £13.13.0

Deposit £2.15.0

12 months at £1.0.0,

ASSENBLED
and TESTED
Deposit, £3.8.0.
12 months at £1.4.11,

SPECIAL “COMBINED ORDER” PRICES

For Constructars with their own cabinet—WE Ol FER—

£17.0.0

(a) COMPLETE KIT to build the H}/TR3 Armrlitier
together with the COLLARO “SNTUDIO” DECK £26 0 o
Deposit £5.4.0. 12 monthly nayments of £1.18.2 =V

(b) A= above but th!\jthp HEF/TRS supplied AS-

SEMBLED and TESTED .
Deposit £5.18.0. 12 monthly paynients ol £2.3.4 £29-1 0-0
(¢) COMPLETE KIT to build the HEF/TR3 AMPLI-

FIER with the BRENELDL Mk, VTAPE DECK. ... £42 0 0
Deposit £8.8.0. 12 monthlv pavments ¢l £3.1.7. LAl
d) As ablog e hul with HF/TRS supplied ASSENBLED
and TESTED ooaap
Deposit £9 17 monthly paviments of £3.8.9 £45 10 0
(e) THE ASSEMBLED AND TESTED HF/TR3 AMDP-
LIFTER with the \\hAKII‘F MoDEL 43 DECK, £60 10 0
incorporates Wearite Head Litt Trar rmer eLe. Q b
Deposit £12.12.0. 12 monthlv pavmen
(Carricagr and InSurance on each abor- rbea )
The MODEL HFG'2R
PORTABLE TAPE RECORDER
tOrizinal Price £33.0.0)

FOR ONLY 22 gns.

Devo~<1t £4.14.0.12 month~ £1.13.9
Crystal Mierophone £1.0.0 extra.
(Curr. and Ins. 10/- extrar. Incor-
por: ates THE LATEST GARRARD
“MAGAZINE” TAPE DECK and
a HIGH QUALITY AMPLIF‘MR
which is entirely based on
very successful MULLARD TYP}<
“A" DESIGN and specitically
developed 1o operate the (GAR-
RARD DFCK. Frice INCLUDES SUPPLY
OUF THE GARRARD TAPE MAGAZINFE and
4in. SPOOL OF DOUBLE PLAY TAPE. Combprises a Twin Track
Recorder operating at 3{in/sec. ~peed and providing up to 1 hour 10
mins. playing tame. Truly “Portable”, wenzhs only 22 1bs. Outstan-
dins features are excollont neriormance and \!mpllr‘ltv cloperation.

The TROVOX “TOUGH”
With the New USERIEN

60" Record
Two Models are available
1t62. A 'T'win Track Recor-
der with speeds of 1. and
3¢ i.p.s.
Ré4. A Four Track Recor-
deri‘ with speeds of 3! and

T4 i.p.s.

PRICE FOR

Eact wopt £40.19.0
Deposit £8.4. 0, 12 montha

t £3.0.1.
They offer full MI\ING.
MONITORING and L-U P}uR—
IMPOSING lacil

There 13 an AUTOM ATIC STOP a REV., COUNTER and a storage
compartment {6r7 inch spools ta
DESCRIPTIVE LFAF‘LI"I‘§ READILY AVAILABLE

I} 110

ELEFHC 2

BURT RO 111200
RH N 5

ADD “HI-FI’” TAPE RECORDING TO YOUR
EXISTING AUDIO INSTALLATION WITH

\Illl,\l(l) TYPE ¢
PRE-AMPLIFILR—
l I{ \\l< UNIT

The “Hi-Fi” link to add full tape
recording  facilities to  High
Iidelity home lnscal]atloni In-
corporates FERONCUBE PpPOT
CORE PUSH- PULL OSCILLATOR and 3-speed treble equahsatlon

by FERONCUBE POT CORE INDUCTOR FOR_WEARIT

COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes Sep-

arate powel Supply Untt.

KIT OF P‘\%T\ OR ASSEMBLED It £3.8.0
cposit £2.16.0, Deposlt £3.8,

£14 0 0 12 mths. at £1.0.6 £1 7-0-0 12 months at £1,4.11

(L)\(‘hldm" power unit €11.15.0 and £14 10. 0 respectively)

(@) The COLLARO “studio” Deck wi th
“C” Preamplifier and POWER SUPPL& UNIT £2g 10 o
ASSEAMBLED AND TESTED
Deposit £5,12.0. 12 monthly payvments of £

(b) As above but the TYPE ** Unit and POWER £26 10 o
UNIT supplied as COMPLETE KIT OF PARTS
Deposit £5.6.0. 12 monthly payments of £1.18.10

(¢) The BRENELL MKk. V Decl: with the Model “C”
PREAMPLIFIER and POWER UNIT. AS-
SEMBLED and TESTED ... ...c0vuiieiiovzno.on

Deposit £9.4.0 and 12 nionths ‘at '£3.7.6

(d) As above but the Modei “C” PREAMPLIFIER
?)rl]:‘d II;OI\ELR UNTI'L supplied as a COMPLETE KIT
Deposit £8.12.0. 12 monthly payments of £3.3.1

(e) The WEARITE MODEL ‘¢’ ‘CK with AS-
%\E\‘XL\IEEIIA}FIII)_Rdndd T SWTl'k“}? U‘\iodel “cr i

i 3 and PO NIT incorporat ng
WEARITE HEAD LIFT TRANSFORMER, Etc £60 10 o

Deposit £12,2.0 and 12 months at £4.8.9

(Carriuge and [nsurance on above is 10/- extra.)

THE ‘ADD-A-DECK’

Incorporating
GARRARD TAPE DECK and
MODEL HF/G2P
PRE-AMPLIFIER
%upplieg on ONE CHASSIS (as il1-
usYL'ral%eU}bREADY 18 Gns.

(Carr. & Ins. 10/- extra.)
Price ncludes Garrurd Muagazine
and « 41n. Spool Double Pluy Tape

H.P. Deposit £3.16.0. and 12 months of £1.7.8.
Provides complete tape recording facilities and
designed to operate through the pick-up sockets of

the standard type of RADIO RECEIVER, or an AMPLIFIER,
from which reatly first class reproducv.ion is obtained. It con-
sists ot a Twin Track Deck connected to the Pre-amplifier and oper-
dLE‘b ats 3-‘m/~l>c <])é‘9d pmv]dm'r ing up to 1 hx 10 mins, pla\mg time.

The " JEMCO "MODEL ‘MT-955 MULTIMETER

5(\ 000 ohms per volt — D.C,
5.000 ohms A,
A truly efficient Meter for the amateur or profes-
sional man, having features found nofmally in
more expensive Meters. Ranges:
D.C. volts 2.5-10~ 50 250-1.

5 NG —10-50-250-1. h

D.C. Current wouA 10mA- 100mA-500mA 10 amps
Reslstance 4 Ranges up to 20 mev
Add 0-46 Size 7 x 5¢ x3in.

PRI h -
Lea& 1ncluding‘ Full Test £12 19.6 p"ig/z o

£46.0.0

£43.0.0

& s o
4: SR

STEREO-MONO CRYSTAL CARTRIDGES
AT GREATLY REDUCED PRICES

... 2976
. 35/

RONETTE Model “OV” Output 110m/Volts ...
RONETTE Model “105" Output 250m/Volts

RONETTE Model *105” with DIAMOND STYLUS. .. 3976
RONETTE Model 106" Output 500m/Volts . 32/
COLLARQ “CERAMIC” Output 50m/Volts . 2516

All above are “TURNOVER" type Cartridges.
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I

T T T T R

K24« VALVE

MITCHAM - SURREY

te: micamz | ALL VALVES ETC. BRAND
0 A mae o EXPRESS 24 HOUR

[LEE T T

RM2 m‘ RMS 1975 | 14A100 277-
RM3 719 | (4AB6 1776
14RA 1-28-2 ... .. |76 (FC3I)
16RC I-1-16=1 ... ... Bl6
[RE D ek e TRANSISTOR BARGAINS
16RE 2-1-8-] ... .. 86
(BRA 1-1-8-1 [ L 46 - Cc77 ... . 6l-
ngaA :-l-éél-l |?;‘ (FCl16) OC44 .. 6 O ’ 6
I8RA [-2:8-} ... .. Il
I18RD 2-2.B-1 ... .. 15/ (FCI24) OC45 ... cee 7- ocCsl cee cee 6/-
5 /-
TERMS OF BUSINESS oc7l ... .5 0oC8ID . 6
CW.0., €.O.D.; C.O.D. 3n oc72 ... .. 6l- 0Cs? ... ... 8-
extra. Postage 6d. per Valve. C74 I I
Open to Callers: 9 a.m. to 6-30p.m. o .. 6 ocsb - 8
Phone: Mit 6202 ocC7s ... .. 6l-
AC2/PEN 21/- | EACHI 4- | EF36 41 | EMB5 1or- LN309 1l/s PEN453DD ul10 9/
AC2/PEN EAF42 976 [ EF37 8- | EYSI 86 Lz3l9 126 20 | UI2 9.
21- | EB34 26 | EFITA 8. | Ev8l 816 MHD4 15/ PENDD4020 Ul4 9.
ACITHI 34/- | EB4lI st | EF39 4. | Ev83 1216 MKT4 1776 20 | Ulé 9l.
AC/TP  321- | EB9I 4. | EF40 I1st- | Evss 7' MS4B 1776 L33 15 | U2 8/
AC/VP|-57 EBC3 2. | EF4i 8. | EY9I ar. MVS/PEN 1776 PL36 1216 | U2+ 217-
176 | EBC33 46 | EF42 10- | E235 6l MVS/PENB PL38 21- | U2s 126
AZI 15- | EBC4l  8/%6 | EF50A 316 | EZ40 7. 1716 PL8I 16 U26 10/
AZ3I - | EBC8I 19~ | EFSOE 3- | Eza) 7. MUI4 9. | pL82 [ 2 VET 9/-
B36 9. | EBF80 8’6 | EF80 5. | Ez80 66 MX40 IS | .PL83 106 | U3l 17/6
cIc 10- | EBF83 86 | Er8S 5.. | Ez8l 66 Nig a- | pL84 a$ | U35 17'6
CBLI 126 | EBFB9 8- | EF8& 9. | EZ90 7/ N37 141 PL820 18/ u37 1775
CeL3l 26 | EBLI 210 | EF89 9. | Ell48 2. N738 1776 PM24M 1376 U43 86
CCH35 21/~ | EBL21  2i1- | EF9I 4. [ FC2 15/- N108 15/- PX4 15 | U4z 1276
CL33 15/« | EBL3I 216 | EF2 4. | FC2A 176 N303 20/- PX25 25- | Uso 77
CY| 18- | ECC3l o'~ | EF95 s.. | FC4 15/- N339 30/- PY3i 15. | Us2 4r-
cv3l I151. | ECC32  6/- | EF98 10.- | FCI3 15/ N369 106 PY32 1216 | U7 716
D77 4. | ECC33 86 | EFI83  lot6 | FCI3C 16 OB2 - PY33 126 | u7s 416
DAC32 96 | ECC34 10/- | EFig4  10/6 | FW4/500 9. oD3 5/- PY80 76 | Ul07 1676
DAF9I 66 | ECC35 8- | EK2 200- | FW4:'800 9/- oz4 5/6 PYBI 716 Ui4s 1916
DAF9s 8. | ECC40 IS- | EK3 21 | GzZ30 1076 52 10/ PY82 7. | U190 1576
DCcc0 1216 | ECC8I 5. | EK32 86 | GZ32  10/6 PABCBO 13/. | PY83 8. | U2l 12/6
DF33 10- | Eccez 5 | EL2 25- | GZ33 913 PCC84  0/6 | PYs8 10. | U28l 18/
DF9I 4. | ECC83 76 | EL3 206 | Gzt 1ve pcces 976 | PYsoo 10t | U282 19/6
DF92 772 | ECCB4 88 | ELg 211 | Gz37 1913 pccss  12/6 | PY8O) 10/ | U301 226
DF96 8. | ECC85 716 | ELR2 46 | HABCB6 10/ PCCEY  8!6 PZ30 15 | U329 12/6
DF97 116 | ECC88 1216 | EL33 10/ | HL4i 8/- PCF80 9. | QS95/10 10/ | U339 15/,
DHé3 6. | ECCol 3. | EL34 18%. | HL4IDD 8/6 PCF82 7. | QSIS0/I5 100 | U403 107~
DHY? 7. | ECF80 76 | EL3S 10 | HL92 8/é PCF84  12/6 R2 10, | U404 10/-
DK32 116 | ECF2  8/6 | EL37 176 | HLI33DD 96 PCF86 1276 R3 10- | usal 1973
DK9I 73 | ECH3  21/6 | EL38 196 | HN3O9 26/6 PCLB2 9/ RI6 176 UABC8O 7/
DK72 86 | ECH21 20 | EL4l 1. | HVR2 13-, | pCLB3 116 RIS 16/ UAF42  8/6
DK% 86 | ECH35 10 | EL42 107+ 1W4/350 10/~ PCLB4  10/6 R20 16 1 UB4I 76
DL33 816 | ECH42 9/6 | EL8I 12/6 1VW4/500 10/- PCL85 10’6 | SI30 116 UBC4l 86
DL35 106 | ECHS! 8- | EL84 69 | KT3C 8. PCLB6 126 | SP4 10- | uBCsl  10/-
DLII 80 | ECH83 8/6 | EL8S 10- | KT36 176 PENA4 1716 | SP4l 36 | UBFBO 86
DL92 66 | ECL8O 8. | EL86 10- | KTS5 176 PENB4 17/6 | SPéI 36 UBF89  7'6
DL93 70 | ECL8I 10t | EL9O 86 | KTel 96 PEN4DD 24/. | SU2is0 15 | usL2l 10
DL94 76 | ECL82 976 | EL9I 4. | KT66 15/ PEN4VA 1706 | SU21S0A 1776 | UCC84 10/6
DL96 80 | ECL8s 1006 | EL9S 10/6 KT76 10/- PEN3EC 200 T4l 15/ UCCBS 7%
DM70 7/6 | ECL86 l0%6é | EM34 9/6 KT8I ist. " | TOD4 126 | UCFeo 1316
DYss 126 | EF6 21/- | EM8O 86 | KTwel 8. PEN4S 10/~ | 1DDI3C 1776 | UCH2I 20/
EAS0 27- EF9 2116 EM8I 8/6 L63 §/- PEN45DD 28/- TH4I 27/6 UCH42 976
EABC80 5. | EF22 14 | EMB4 9/6 | LNI52 8- PEN46  5/- | TYB6F 126 | UCH8I  &'-

ALL VALVES ETC. BRAND
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SALE! »

NEW & FULLY GUARANTEED
MAIL ORDER SERVICE

SETS OF VALVES

IR5, IS5, 1T4, 354, 3V4 ... Setsof4,19/6
DAFSI, DF91, DK9I, DL92, DL94 Set of 4, 19/6
DAF96, DF96, DK96, DL96 ... Set of 4, 2716

SILICON RECTIFIERS
400 volts 350 mA ... |15/- each

MITCHAM

HUHIR T

S

2lla STREATHAM ROAD

SURREY
Mitcham 6202

565

Tel:
SPECIAL OFFER
DF31 41.| PCC84 8/6
EABCB80 §'-|PCC89 8/6
EAC9I 4/-|PCFB0  9/-
EB9I 41. | PCLB2 9/
EBC33 4/6 | PL84 8’6
EBF89 8/- | UABCBO T7/-
ECC8I 5!/-| UBFB9 776
ECCBS 776 | UF4I 716
ECC9l  3f-| UF89 616
ECH8I &'~ | UL4I 8/
EF32 47. | ULS4 7!
EF;O 3| uyss 7!
EFB0 51w fe
E 85 E A :,
£rol 41| 5V4 -
fLa4 69 |6AQS 66
EYS86 71. | 6BAS 15
0z4 516 | 6BE6 (18

Speciality — Quotations

Obsolete Valves a

by Return

ucLs2  lon. X76M 1276 6A7 9. 6F13 10l- 6SRT 10, 12AH8  9/-
UCL8I 1376 X78 2616 6ASG 8/6 6F1 4 10/- 657 10/~ 12aT6 76
UF41 716 X79 2616 6ABGT 1376 6F15 12/6 6UAGT  10/- 12AT7 5.
UF42 7’8 X8l 19/- 6ACT 8- 6F19 1216 6USG 76 12AU06 1776
b e ae | B e W N | EY

7 or- i F 5
Urgs Tl | vell M- | SAKS BT L Ghe 13 | eveGT @ | 18As 716
Uk e | ze me | eas own | g 90| 0 0| GRS
V] 1. 6 LB E 6H6 1. 6X5G - 5
utik 20/. 273 4. 22“2 if 615 516 6X5GT 86 12C8 816
UL46 14/6 Z152 5/ 6AQS 6’6 615G a6 | 63002 10- 12/5GT 4/«
S w0 | B ec | GG W ger g G o B
OoMBo 106 | 1A7 i | EATE 8 | errg s.. | 787 8'6 | I12KBGT 10/
URIC IS/ 1C5 1076 eB7 86 6J7GT 716 7CS 8. 12Q7GT 66
Uus 107 1D5 8's 6E86 0. 6K7 716 7Cé a6 12H6 5'-
UUs 191 1D6 10~ eBAG o 6K7G 2- 7C7 8- 12SA7 88
IV} 15 IH5 916 6BEE o 6K7GT T8 703 15/ 125C7 8’6
vy T | e 5| eeaes st | oS 3 | 7Be s Er
Suv2l 15/6 INS 916 | 6BHe 8- | ¢KeGT 9/6 | 708 15/ 12517 8-
UY4l 76 IRS 713 | 6Bl 6- 1 6Kk2S 18- | 7H7 715 125K7 6/
uYss 70 134 gi. | SBQVA 1216 | g 1w | 7K7 g6 | 1257 ar.
vms4e 1216 | 155 6 | 6BR7 1006 | ele 76 | 7Q7 1. | 125Q7 81
v owwe | m A G0, Tl e e |y e | s lor.
VP4A i50- 2P 2419 6BW7 5 6L19 15/- 7Y4 776 1223 107+
VP4B 15¢- 2A3 10/« 6BX6 5!- 6L34 916 8D3 4. 13D3 126
VP4l 716 3A4 51 6C4 316 eN7GT 96 9BwWe 1276 14H7 10
VRI05/30 7'- 3A5 106 6C5G 6’6 6P25 106 10CI 1216 14R7 101-
VR150/30 7'- D6 10/ 6CSGT 8- 6P28 1214 10C2 176 1457 16/~
VU39 9r. 3Q4 8- 6C6 618 6Q7 ¥16 16C14 1376 19AQ5 8-
vuUlll 216 305 9. 6C9 124 6Q7G 66 10F} 10/- 1I9BG6G 15/~
vuUI20 26 354 7. ggagc 2|70’,6 6Q7GT L6 10F3 :gla %gg 5 ; ?;-
Wé 1. 3v4 716 - | esA7 7- 10F9 16 E
wyé 5. 5U4 4l 6CW4 1476 65C7 8/6 10F18 1476 20F2 17'6
w77 4. 5V4G 79 ¢D2 4! 6SFS 10/- 10LDII 150 20L4 24. | 85 1715
wal 6 5v3 87'6 2?56 |5°'16 6SG7 U :gkl])}ll :g: 20P| 15/- 85A2 1216
w8IM 6'- 5Y3G f = 6SH7 18 - 241- 30/-
w107 - | BYIGT  8/6 | 6F 1076 | 6347 6's | 10PI4 190 ig;: 2;va ;ggn 130
X4 15/- 523 107+ 6F6 L4 65K/ 5'6 10P18 e 20P5 24/ 8078 118
X61M 10/- 574 107. 6F7 10/- 6SL7GT  6/- 11D3 2376 2 5 !
%65 126 524G 96 6F11 107+ 6SN7GT 576 11D5 13/6 25A6 8/- 807A /-
X76 12'6 574GT 1276 6F12 ar- 65Q7 8/6 12A6 66 25L6 8. | 7475 5/.

NEW & FULLY GUARANTEED

|lIII|lIIIIII|llIIN|IIIIIIlIIIII|IIIIIllIIIlIIIIlIIIllIIlIIIlIIIIIIlIIIIIllHlIIIIIIIIlIIIIll|IIIlIIlIlIIIIIIlIIlIIIIIIIIIIllIIIIIIIIllIIIllIIIlllIlIIIIIllI IlIlIIIII|Ill||II||IIl||IIIII|III|I|IIr
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Dg:igned to offer the widest possible range of accurate and
reliable measurements at the Iowesi_possnble price, the versa-
tility and usetulness ol the Multiminor are jurther extended

by specially designed ieads. [hese new leads, available at no

or ess. oo extra cost, will accept crocodile ciips or PRODCLIPS.
The Multiminor takes full advantage of the possibilities of
printed circuit techniques to achieve outstanding compactness
and economy of weight. I'he scale is ctear and open. The tine

red colour pointer and effectively damped movement facilitate
casy and rapid readins.

For use in Radio, TV, Electronics, Motor Vehicles, domestic
apoliances. workshop equipment, you’ll find the Multiminor
a great hittle meter !

Use PRODCLIPS with the MULTIMINOR (Pt No. 748811)
These cleverly desiened spring-loaded insulated prods are
the complete answer to a long-standing problem. Press
the trigger to open. reiease to grip. Keep vour hands free
no matter how ditficult of access your test points may be.

..with the

19 Ranges

D.C. Voltage A.C. Voltage
00mV 0. 10 V.

0— 100mV, —
0— 25V, 0— 25Vv.
0— 10V, 0— 100V,
0— 25V, 0— 250 V. Write for illustrated literature to;——
0— Iog V. 0— 1000 V.
0— 250V, p Yal s
0— 1000 V. &W@ LTD
D.C. Current

0— 100uA

0— |,;,LA AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD
Resistance 0— 10mA Size: 5% x 3% x }in. . .
0—20,000 O 0— IOO:A Weight: | Ib. FEERE _LONDON - S.w.li ViCtoria 3404 (12 lines)
0—2M Q 0— A £ 5
AT FoUP

70 AMBITIOUS ENGH _
= THE LATEST EDITION OF ENGINEERING UPPURTUNITIES

Have you sent for your copy? WHICH 1S YOUR Ac“c.m_ INCLUDING
ENGINEERING OPPORTUNITIES ET SUBJECT ? PR TOOLS!
PET SUBJ EQUIPMENT 12002

is a highly informative 156-page guide to

5 o i Mechanical Eng.. The specialist Elec~
the best paid engineering posts. It tells Elecirical Eag . "anmﬂfDM,ﬂ.on o
you how you can quickly prepare at home | gl enginesriog, | Basic Practicat and Theore- 3 E T (incorporat-
for a recognised engineering qualification R:dio Ens_ilnezring. :‘kd';uu;sves éclw bezlr_m"; N ing ELAL Institutes)
i . utomobile Eng.. adio, 1.V, Electronics, Etc., 'O q
and outlines a uonderfu‘l range of modern Aeronautical Eng., AMBLELRE City & Cuilds rm“aba‘:f{i;iy%ggmf
Home Study Cogrses_ in all branchcs_ of Production Eng.. Radio Amateurs’ Exam. 00 007 ) B AT
Engmeer_mg. This unique book also gives Building. Plastics, erTﬁE'GB‘c&"';!'me practical equipment.
full details of the Practical Radio & Elec- | Draughtsmanship, SEeiterilicate sk for detauls.
N v Television. etc. Practical Radio
tronics Courses, administered by our Radio & Television Servicing B.I.E.T
Specialist Electronics Training Division— GET SOME Practical Electronics A

the B.I.LE.T. School of Electronics, explains Eleceronics Engineering  SCHOOL OF
the benefits of our Employment Dept. and L$TTERR§‘:;TEE,R Automation ELECTRONICS
shows you how to qualify for five years YOUR ¢

Ppromoton in one year. AM | Mech.E.

AM.I.CE.
A.M.I.Prod.E,
AMIML

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)
(Dept. SE/21),29 Wright’s Lane, London, W.8 _ susject or exam s SEAI 2

THAT INTERESTS ME .. "
THE B.LET. IS THE LEADING ORGANISATION OF 178 KIN

We definitely Guarantee el :
“E R "
€6 - [Y) A.1.0.B.

No PAss No FEE “Fé?s‘ﬁ_e's‘ (Write if you prefer not to cut page) a
W’hatcvcryou_r age of experience, you cannot afford A.M.Brit.l.R.E. [ ]
1o miss reading this famous book. If you are City & Guilds NAME
earning less than £25 a week., send for your | Gen. Cert, of Education | ]
copy of “ENGINEERING OPPORTUNITIES" Etc.. etc. ADDRESS
today—FREE. n

B
|
a
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TRANSISTOR SET CASE, |l x 8 x 3in. with
. / carrying handle finished in two-tone grey with cold
N trim, price 22/6. Set of suitable knabs, 5/ extra.
LEATHERCLOTH COVERED RECORD
LPHA PLAYER CASE, suitable for single player unit, etc.

Size 144 x 13 x 6%in., supplied with uncut motor-
//W\\ board, carrying handle, gold trim, available in red/
grey and two-tone grey. Price 44/.,
LEATHER CLOTH CASE, as above but suitable for automatic record
playar, size 148 x 14} x 8fin., available in blue/gray, redjgray, price 56/-,
Uncut motorboard.

Case as above, base size 15§ x 15 x 8in. tapered front, motorboard cut out
for UAL4, available lemon/black, price 63'-.

Miniature Jack plug and socket 2/6 set.
Miniacure Slide Switch 2 pole change over 276,
Transformers LT.44/700 Driver and Output 8'- pair.
Top Quahity co-axial Cable semi airspaced éd. yard.
All Co-Axial Accessories available from stock.

PERSONAL EARPHONE

A really sensitive dynamic carphone of exceptionally
fine quality. Provides clear reproduction of music ac
well as speech. Fully guaranteed and complate with
ear insert, 3 teet cord, sub miniature plug and socket.
Modei CR5 Crystal Earpiece high amp. Model MR-4.
Magnatic earpiece low amp., 6/~ each.

» “MERCURY SIX"

“PRACTICAL WIRELESS” LOUDSPEAKER CABINETS Components Price List for the

POCKET TRANSISTOR Baffle type (as per illustration), walnut

Printed Circuit Version

finish:—
SUPERHET : T e T
Type suitable for an 87 unit Price 21/- ! & R 3
L TR Type suitable fora 10" unit ... Price 25/6
f. ~ i Type suitable for a 7 x 4” unit  Price 1716
~
,
T AUTOMATIC RECORD
Cvimianicn W&Nﬂ CHANGERS
B 1 j BSR UAI4 . £6.19.6
o COLLARO C £7.47.6
GARRARD AUT M £7.19.6

SINGLE PLAYERS

EMT. 4 Speed with pick-up .
BSR EU6 ..o

COIL SET (OSC. and 3 1.F.8) e 22/-
DRIVER TRANSFORMER.

CARRARD A FKTT Type PW/DT s cenmce B3
EM| BATTERY VERSION OUTPUT TRANSFORMER. e
1.B. SD/2 GANG CONDENSER Type PW/FR . .. 216
. . . R 2-GANG CAPACITOR. T U
The new version in 2 redesigned cabinet | s,b Min. Solid_Dilectric Size §” square x VOCUP1GE éONTROIF Eé%N 10K [0
with carrying strap. ” C. A ' .
7/16” deep. ap 192pF Aerial 78pF osc. S/P/ SWITCH . . 66
COMPONENTS PRICE LIST 2 TRIMMERS FITTED 1776 each. SWITCH e e 316
Coil Set, (Osc. and 3 I.F.s) . . C.
o > ) 1.8. DILEMIN CONDENSER TRANSISTOR Type Y.C. {set of}, = g31.
D‘.|Ver Trans(Ormer' Type i . . e emreeammnan e bmisesnne o .
PWIDT  somemmmesmmnimene 813 | Solid Dilectric available in 300pF or 500pF, | XTAL DIODE Type GDS9. =
716 each. SPEAKER  voccaenrns L2218
OutpuéT Transformer, Type T Send for our Price Lists on Mini Amp CASE complete with handle, front ,
T ey - Tutor, etc. ete. grille, studs ... - 25,-
Ferrite Rod Aerial, Type CAPACITORS '7,6
PW/FR e e 816 $§|5r'15;g;55 e PR He
Q e MT. s ea.
Printed Clrcuit Board ... g6 | | Our new 1962/63 d8-oage cata- | | ppiGTED CIRCUIT BOARD. Ll 1416
logue, proiusely illustrated, is now COMPLE S ¥
2 Gang Capacitor, Type “OO".... 1216 available. Ploase send I_Il_- in O(BC;’X"I)E) DIAL ASSEMBLY 1478
. stamps for your COPY. rade £ o aem G
Volume Control, Type V.C.1545 G/ Caialogus aleo available for which HARDWAR!SE (Screws, N’qts,
SWILER - e sesssssseercamases b snnsnae - 38 ploase attach your Business Washers, Spacers. Dattery Clips.
Letter Heading. Aarial Cradle) .. Jp— $/9
Hardware (Screws, nuts, withers, 035 nd Packing 276
INSTRUCTION HANDBOOK . 2/6

spacers, battery clips, cable

cradles, cable studs, cabla

sirapping). e W2 TRANSISTORS AND DIODES
Transistors, Type YC (Set of 6) . .
Xtal Diode, Typz GD9....... 431 gg:r;ssns:orlsa’ 8%;; Ig;- OCP7i 125! 82;‘3) 33”-‘ ﬁEE(‘Z_SI o
- 1 - R uae

[N S —— 17110 OC36 2116 oc78 8. g""ggig fg,‘_ OA3l 216 Red

Case 1206 | | OC4a 6l | ocsy 8. | OGNt | oAz s Spot 376
, OC4s 6. | OCB4 818 A9l 3~ | White

Capacitort  —mmmmmmenee 181 | | OC70 616 | OCI70 916 | Dindes OA%s 316 Spot 5/

Resistors . | | 671 &. | OCiTl 108 | OAs 8k GEX34 -

- Sy e | Ofw01 3. | OAlg B | Sundry Types | GEX3s 30

p et S MTifaa (3 || Oc73 1e | OC02 36 | OA7O 3 T PXAIR 4. xD20l i

CONSTRUCTION LEAFLET AND :
TBLOW-UP CIRCUIT . DIAGRAM. Set of Audio Transistors, |

A sat of Transistors comprising | OC44, 2 OC45, | OC8ID, 2 QCsgl. 3278 set.

x OCBI. 2 x OC31, Driver Matched Pair, 15/6 set.

PRICE FOR THE COMPLETE KIT £7.19.0.

LEEDS

I—\l"'\"ﬁ"—'lr'—-w‘“"_!" Cingle valves 9d., Minimum Parcel

|03 LEEDS TERRACE Minimum C.O.D. fees and postage
WINTOUN STREET |U.K.only, For full terms of business

TERMS: Cash with Orderor C.O.D.
Poctage and Packing Charges extra.

Post charges 2/.. Please include
sufficient postage with your order.

3/6. These Postal Rates apply to

see insi'e cover of catalogue.

Personal shoppers 9 a.m, to 5 r.m.
7 Mon. to Friday, Saturday 10 a.m.
to § p.m.
Y
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2 ECLB2 metal
treble cont.
one of the largest manufacturers of record
players.
panel,

included.

SPECIAL OFFER!

6 Watt Push-Pull Amplifier

and
for

separate bass
panel. Made

rec.,
on  aux.

Size 7 x 4in.
trans,

Used in 30 gn. unit.
6 x lgin, 3 ohm output,

Qur Price £4,9.6 Post 4/-

TAPE DECKS

B.S.R. Monardeck
(Single speed) 32in. per sec., simple
control, uses S5%in. spools, £6.15.0,
plus 56 carr. and ins. (Tapes extra.)

COLLARO STUDIO DECK

£10.10.0, plus 5/6 carr. and ins. (Tapes
extra),

10/14 WATT HI-Fi
AMPLIFIER KIT

A stylishly finished monaural ampli-
fier with an output of |14 watts from
2 EL84s in push-pull. Super repro-
duction of both music and speech,
with negligible hum. Separate in-
puts for mike and gram allow records
and announcements to follow each
other. Fully shrouded ultra output
transformer (to match 3-15 speaker)
and 2 independent volume controls,
and separate bass and treble controls
are provided giving good lift and cut.
Valve line-up 2 EL84s, ECC83, EF86
and EZ80 rectifier.

(Simple instruction booklet 16, free
with kit).

ONLY £6.19.6 r.ar. i

LOUDSPEAKERS

All 3ohm impedance.

24in. 1276
Sin. 1276
Hin, 157-
12in. 2776

Goodmans 5in. tweeter ..

AMPLIFIER ON PRINTED
CIRCUIT ;
BOARD

Two valve. UY85, UL84 with O.P.
t;a’ns., use with 80 volt tap off motor.
3976,

Two valve. UY8S, UCL82, 3 watts
output. O.P. trans., use as above,
49/6. P.P. 2/6 on above. Dropper
res. for filaments if required, 2/6.

B.S.R. AUTO UNITS

160 v. Suitable for use with above.
(Slightly soiled.) £5.5.0. P. & P. 5/..

LARGE CABINET

Suitable
for above
two items.
Complete
with 3
ohm speaker.
£3.9.6. Carr, 5/-,

Superior Cabinet. Similar to above
to take 8 x Sin, speaker, with motor
board, will accommodate BSR UAI4 or

UAI6. £3.9.6. Carr. 5/6. Speaker
15/-extra. P. & P. 176 extra.
WODEN
TRANSFORMERS

(Ex equip.). 200-240 v. input. Qutput
12 v. | amp., tapped |, 8 and 10 v. |deal
for model raitways and chargers. 8/6,
P.P. 2/-,

Colvern Wire Wound Potentio-
meters. 3in. |0 ohm | amp. Suitable for
above. 5/.. P.&P.|'..

LARGE WODEN MAINS
TRANSFORMER
220/240 v. input. QOutpyt 40 v. at 3 amps.
tapped 30 and 35 v. H.T. voltages 300 v.
100 mA. tapped 10 v. 150 v., 230 v.,
260 v., also 90 v. 100 mA., 350 v.,
tapped at 200 v. 100 mA., Size 44 x 5 x
Sin. Weight approx. 12 |b, 20/- each.

P.&P.5/-,

E.M.l. 24in. tweeter ... . 1076

Goodmans 8in. x 5in. middle regis-

ter speak 10/6

E.M.I I3%in. x 8¢in. high flux ... 32/6

Rola Celestion, approx. 9in. x 6in.,

middle register speaker .......... 10/6

P. & P. 1'6 per Speaker,

TRANSISTORS

GETIS (Matched Pair), 1§/-,
72

6.
6/6

All Post Free.

OC7 e 5/-
—— 6/ OC34 9/
6/6 VI15/10p 2/6

Set of Mullard 6 transistors 25/-. Set of G.E.C. 1,874 2,873; 3, S} ar GET14 20/-.

6 TRANSISTOR
AND DIODE
SUPERHET

A first class 2 waveband
transistor superhet in kit
form. @ Printed circuit
panel (size 8§ x 23in.)

3 pre-aligned. .
transformers. @ High-gain

=

P

Ferrite rod aerial. @
First-grade G.E.C. tran-
sistors. @ Car aerial

winding. @ Push-pull out-
put. @ All parts down to
the minutest item with
simple instructions. '

ONLY P. & P.
£4.5.0 P
2%in. 35 ohm speaker,
1076; 3%in. 35 ohm speaker
16'6; 35 ohm S5in.
18/6; 7 x 4in.
speaker 21/-,
per speaker.

PORTABLE CABINET

Size approx. 94 x 62 x 33in.
above using 3{in. speaker, 25§/.,

Suitable for
P. & P. 2/,

COIL AND TRANSFORMER
SET FOR  TRANSISTOR
SUPERHET

3 LF. transformers, one oscillator coil, one
driver transformer and wound Ferrite aerial
(med., long and aerial coupling), 28/6 com-
plete, post I’-. 6 transistor printed circuit,
board to match, 8/6, post 9d. Circuit diagram
16 extra,

HARVERSON’S FE.M.
MARK |
-

TUNER

@ F.M. tuning head by famous maker. [ ]
Guaranteed non-drift. @ Permeability tuning.
@ Frequency coverage 88-100 mc/s. @ OABI
balanced diode output. @ Two I.F. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). @ Self powered, using
a good quality mains transformer and valve
rectifier. @ Valves used ECCB8S, two EFBOs,
and EZ80 (rectifier). @ Fully drilled chasses.
@ Size of completed tuner 8 x 6 x S%in.
@ All parts sold separately. £5.19.6, plus
8/6 P.P. and ins. Circuit diagram and illus-
trations 1/6 P, free.

MARK 11 version as above but complete with
magic eye, front panel and brackets. £6.12.6.
P. & P. 8/6.

MARK i version as Mark | but with output
stage (FCLB2) and tone control. £7.7.0. P.&P .8/6.
Handsome Metal Cabinet in choice of Grey,
Black or Green. To fit Mark I. 25/-, P. & P, 2/6.
To fit Mark Il. 1776, P. & P. 276,

HARVERSON SURPLUS &(

. LTD.
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RECORD PLAYER
AMPLIFIER
<Jr 2 watt cutput.

¢ Ready built with valvés and 64in.
speaker, tone and volume con-
trols. Mounted on panel 3 x 74.

750, P &P. 2,

STEREO AMPLIFIER
Bargain Offer

Y 4 watts per channel.
w Full tone and volume controls,
w Complete with sockets, etc.

89/6 r.&r. .2

QUALITY RECORD
PLAYER AMPLIFIER

A top-quality record player amplifiar.
This amplifier (which is used in a
29gn. record player) employs ECCH3,
EL84, EZBO valves. Bass, treble and
volume. Onj/off controls.

erice 69/6 p.ar 36

DITTO. Mounted on board with
output transformer and 64 in.

speaker. Cgrngl;foﬂ:z‘ 89/6
4.SPEED PLAYER UNIT
BARGAINS

SINGLE PLAYERS

Garrard TA Mk. 2, £7.15.0.
TU/12, £3.15.0.

B.S.R.
Carr. 3/6 on ocach.

AUTO CHANGERS

B.S.R. UAI4, £6,19.6. Latest B.S.R.
UALS, £7.19.6. Latest Garrard
" AutosSlim,”" £7,15.0. Latest Garrard
“Auto-Slim” de luxe, £11.9.6.

Carr. 5/ on each.

SEND STAMP FOR
OUR SURPLUS
VALVE LIST.

RADIOGRAM CHASSIS
A chassis of distinc-
tion, by a_famous
maker, Covering
Long. Med. and Short
Waves, plus gram
;omnon. (Size 15} x
x  6¢in,  high).
Incorporates the
jatest circuitry, using
fuliy delayed A.V.C.,
and negative feed-
back, On/Of, W/Change (L.M.S. and
Gram), Tuning. Tapped input 200.250 v. A.C. only. An
attractive brown and gold illuminated dial with matching knobs,
make this one of the most handsome, in addition to being one
of the best performing chassis E" oHered. Complete with valves
(ECH8I, EF89, EBCBI, ELB4, EZBI), knobs, output transformer,
leads, etc. OUR PRICE ONLY £9 1 6
Plus B8/6 post and packin!, .19,
ALSO AVAILABLE: 6 valve, waveband, F.M. MW, LW,
£Ccas, ECHBI, EFBY9, EABCH0, ELB4, EZ80, £11.11.0. P. & P. 8%6.
Deluxe version of above with . SW., MW, LW, and
iano-key wavechange, same line up, £13.13.0. P. & P. 876,

6 TRANSISTOR AND TWO DIODES

; RECEIVER
ild, using F
6al:u;:rb‘::':nsi:tsg‘r§ ﬂ:—ir:': THI

Controls: Tone, Vol,

wave coverage, prin-
ted circuit, 5in.
speaker, prealigned
IFTS & OSC. Very
fine tuning, ferrite
aerial with car aerial
socket, attractive 2-
colour cabinet. Sim-
ple to follow instruc-
tions with clreuit,
everything complete,

£8.19.6 r. & p. 3% Battery 36
THIS MONTH’S BARGAIN!

TELEFUNKEN  HI-FI
STEREO AMPLIFIER
LATEST MODEL S81.
110/250 v. A.C. input. 5
watt undistorted output
(10 watts nominal). ize
12 x 9 x 2in. Weight 9 1b.
ICompIete with spec. and
instructions,

£6.19.6

and 2 diodes 750 | E‘_: A e
M/W  output, full e -
medium 2and long t‘tﬁﬂf @‘1—?
t
it

Carr. 5/-.

SPECIAL OFFERS!
GAULER F.M. TUNER HEADS. 10.7 Mo, I.F., 15/, plus
119 P, & P, (ECC85 vaive B/6 extra).
ELECTROSTATIC H.F. TWEETERS. Type
Size 3 x 3in., 26 each, pius 9d. P. & P.

MIDGET 2 GANG CONDENSERS. Capacity 195 and 100
PF. Polystyrene case with built in trimmers. Size § x % x §in.
N'o:P uge;l but removed from P/C Boards. 2 for 9/-. FPlus
- P, A

ACOS CRYSTAL MIKES. Hi-imp,, 1at6. P. & P. 16,
4 MFD MANSBRIDGE PAPER CONDENSERS.

\deal for Crossover Units. 46 each. P. & Pl
TRANSISTOR ORIVER and OJ/P TRANSFORMERS,
(Tapped 3 ohms and |5 ohm o/p), plus 4 suitabie Transistors
ii‘ving approx. | watt o“:. 30/.. P, &P.2/-

L.S.H. 75.

AINS TRANSFORMERS
Tapped Primary. § wave or Bridge Rectifier. Secondary
250 v. at 75 mja 6.5 volts at 2 amps. 7/6 each. & P, 31,

3 PUSH-BUTTON TRANSISTOR SWITCH, D.P.—
D.T. EachSwitch8/6and I/-P &P,
FOR PERSONAL CALLERS ONLY.
SELECTION OF RADI!O-GRAM CABINETS
From £3.3.0 each.

F.M. TUNER
HEAD

A permeabillty tuned
tunsr  head by

famous  maker, sup-
plied without valve
(ECC85) and drum
and spindle, 1876, plus
119 p. & P. Valve B/6
extra, Drum and

spindle 3/6 extra.

E.M.I. 4-speed
Player and P.U.

83in. metal
turntable. Low flutter
performance  200/250V
shaded motor  with
tap at 80V for ampli-

Heavy

fier valve filament if
required. Turnover
LP;/78 hoad.
PRICE 7976
Plus 4'6 P. & P,
SPECIAL

~ PURCHASE! ™

E.M.l. d.speed. 9 V.
battery operated Re-

cord Player Unit.
Mounted on unit Pplate.
Complete with turn-

over head and sapphire
stylii.

69/6 r.ap. 36

WE STOCK
GOOD
COMPANION
AND MARTIN
RECORDER
KITS.

170, HIGH STREET, ME

Open all day Saturday.

Early Closing Wed., § p.m.

RTON, S.W.19

A few minutes from South Wimbledon Tube Station.

CHE
3985/6
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This manual of transistor cir-
2 a ) . B cuitry has been prepared by
N Y 2 S SR G A Mullard engineers, as an up-to-

: : f dateand readable volume which
will be of use and interest to
technicians, service engineers,
junior designers and elec-
tronics students. It has a page
size of 85" x 53” and describes
more than 60 circuits—over 30
are made generally available
for the first time—including
both domestic and industrial
applications,

7
& £t

REFERE ' C

308 PAGES - 241 DIAGRAMS * UK. PRICE 12s. 6d.
PUBLISHED BY MULLARD LTD.

Get your copy of the Mullard “ Reference Manual of Transistor Circuits" today from

your radio dealer, or order direct from Mullard Ltd. (postage and packing 1s. 0d. extra
U.K.).

MULLARD LTD ' MULLARD HOUSE : TORRINGTON PLACE - LONDON W.C.1{

OVERSEAS READERS SHOULD ENQUIRE OF THEIR LOCAL MULLARD AGENTS

MVM4008

DUKE & COMPANY (London) LTD. || EXPRESS ELECTRONICS
ﬁ?%ﬁ;LETE TELE\{;SIII\E)CPLS KINGSWOOD WAY, SELSDON, SURREY

1 £7.10.0 £11.10.0 VALVES NEW TESTED AND GUARANTEED
FIl % Guaranteed 12 months, Tubes, FOR THREE MONTHS

Valves, Components. 107 76D A6 6/- 11,\1;7 8/8| 177

% Ex Rental and repossessed 103 8/-[iBES X7 6/9|DHL42

televisions. 1P1 8/(-3 HRHG s/gl IH 8/6| DH130

/7 1F3 YBIRIE  5/9[12BHT 10/6| NKOL

* I:;?a channels more, 776 oL ol o |1~' e,

% H.P. Terms—London area. T e T R 6

4/-|P1.82 7l
5/BIPLS3  7/6
9/6(PYRL  6/9
7-{PYR2 718
10/-|PYB3  7/6
10/-[85A1  8/6

d w
= m
L -
g g
4 -
o] [¢]
ag =
a
o !
. 5
=
" &3 LS gelanwr 9 776137 1176
2 * Demonstrations daily. ©v 1Pl 8/-|ii2 4- 10/+| 152 518
w * Legs—39/6 per set. 0 IPin T/BIAFL2 4/- 78 75 718
¥ Part exchange allowance on |2 7I8|AHGAT 2/ 8/~ 1773 5/~
< Radios, TV's, etc. c B/-/GITGT 76 6/9(1U142 78
W P, . = 8/-[0K7G 9/8|UnCa1 88
o ersonal CO“eCtIOI:! advised, | 75 K~ 6/-[UCHL2 976
0 N or Insured Carr., 14”7, 20/-; 127, 5/6’m,m, 11/8{UF4L  8/8
%) 307-. ~ /- T6|UTAL  8/8
5 < qu §/-1V"Y41 78
> TAPE RECORDER |, ECIs2 e wi7 718
ECHA2 T-lW7s  4/8
; TUBES AMPLIFIER M HCRS 36| Wii2 8/
© 574G 8/- 718X 17 75
v RE-GUN £7.19.8 : HAKG ur 90 12/6 2 7/6'X142 9/
9] > 6ALS Dis 11/8| Dol 576 17 9/- PCLAY 8/~ X150 9/
w ONE . ™ M5 4/ % 10/~| D98 8/-| EFn0 sz-‘m L84 9/-1277 4/-
o = BATH /- 6/-IpiTe  welErss  gi-lpLs1 12/6lZD17 /8
& 3 > High Stability Resistors W 5%, 50 Q to 1M, 9d. Midget Ceramics 500 v. 9d.
=3
<« YEAR Jm Coax. Super quality }in., 6d. vd. Plugs 9d. Sockets vd. Silicon H.T. Rects,
- r . 250v. 300 MA jin. x }in. 8/6. Contact Cooled 250v 50 MA €/6, 85 MA 8/6.
'
GUARANTEE aQ
2 Well designed 5 valve I NEW TRAN<ISTORS BY MULLARD. 019, OC25. OGAT 25/-5 OC44,
w Terms available | amplifier. Output 3.5 w2 QU35 815 0uT OUEL 6+ 00T, 71T 072 matched in prs. 16/-; OUT4,
SN Input  for Microphone,| & OUT5, 0075 ORI, 7/8: O 170
leﬂ 000 won 9976 |Radic and Gram. Size v VALVES MATCHED IN PAIRS
18% x 3x 44in. Ins., Carr.. 4/6 EL&4 17/-, N709 17/-. 6VHG 1,/- SEWE 18/- pl‘r patr. Push Pull O.P.
< 17in. .o 907 . = Jranstormers for above 315 0 13/6 P. & P 15, " luin. PM. Speakers
. . 3 @ 24/6, Baker's Selhurst” 12in. 15 © 16W, 90/~ 1vin. Stereo Model,
plIS, 14, 12in. ... 70i.| SPEAKERs 8[9 |5} | igp
l“"’Add £), refundable on receipt 7 -atn 1o DERE i SETS OF VALVES
Z ' P £3 Gl 9 DES1, DFO1, DAFS1. DL42 or DLOY, . 19/6 ECH42. EF41, EBC4I
= of your OLD Tube, Ex manufacturers salvage. o < DFOG DAFSR, DL, 716 ELA{L, 2
< Ins., Carr., 776, Post 173 2 103, 17 DL 1Pl / VCH 2
8] 73 ER5, 14, 135, 854, or | 19/8  UL1l 1
621/3 ROMFORD ROAD MANOR PARK ILF 6001/3 Postage and packing tid. Over £1 post free. £.0.D. 2/6,
. A
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10 WITHY GROVE

W
CLYNE RADIO LTD.

i 18 TOTTENHAM COURT ROAD, W.}
162 HOLLOWAY ROAD, LONDON N.J
9 CAMBERWELL CHURCH STREET, S.E.5
, MANCHESTER, 4

THE
COMPONENT
SPECIALISTS
MUSeum 5929/0095
NORth 6295/6/7

RODney 2875
Blackfriars 5379

Al post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7

The “AIR KING”

Our new highly success{ul 8ix tran-
sistor luxury = portable with the
“3LIM LINE" look. To build your-
self. with prinved oirouit chascls for
rollability .nd simplicity in con-
struotion. Ma¥ be used as Car Radlo,
ull MEDIUM wave and LONG
wave coverage.
L.ook at these features!?

500 milliwatt output to high flux
x 3%in. high fidelity loudspeaker.
% Six selected Mullard Transistors
in latest super sensitive cirouit, plus

germanium

¥ Compact slze—
only 8t x 34

dlodc.

X 68tin. (high). J Attrac-
tive three tone cabinet, Black, Dark
Groy. ané Silver Crey, with gilt
control knobs and all gllt fittings,
5 Coax socket for car aerial. % B‘gmd
New guaranteed components. % Push
% Automatic volume
control, % Long life battery. -ﬁ
Super sensitive internal ferrite ro
sertal. Nothing more to buy.

gnbull:lt.linclludled. rice
aHec nolusive price for £7 4 9.6
P, 4/-.
Full

required components.
us P, &
Allanment service available,
assombly detalls and individually
priced par:s list, all of which are
available separately, price 1/6, post
iree,

The “ HIGHWAYMAN”

At last a quality Car Radio to build
.vour.uellé at an economical price.

51—

% Attraciive stylinz.’ % Push-pull
dutput. % 3 latest Muflcrd'transistors
plus vaé;cl t{ﬁo EBF 83 and ECH 83.
% No Buzz. High Output and sensi-
tivity. &

Printod oirouit (newest
type). 7* x 4° Hi

h flux p.m. speaker.
edium and

ong Waves. % Push
uttons for fingertip control. % Ex-
tremely low Battery consumption
(less than ! amp). % Easy to fit any
make oar (Positive earth only). % 12
volt operation. Compact
mesasuresonly 7° x7° x 2" deep, % Easy
assemblvy. upplied with dial and

drive already mounted.

All parts avail-

able separately,

but if purchasad

at one time, the

whole will be supplied
inclusive price o

£10.19.6 Plus 4/- P. & P.

Parts ‘st an4 comprehensive
instruction booklet 2/6, po-t free.
(Deducted from cost complete

parcel purchased later.)

at a spocial
{ only

3 NEw BATTERY
CHARGER KITS
All  complete with
ammeter! For 6 and 12
volt operction., Lou-
vred metal case, fuses.
metal rectifier, trans-
TIer, absolutely
complete including
heavy duty
crocodileclips.
Full nstruce
tionsprovided.

1} amp., 35{;.
2} amp., 4%/6. 4 amp., 50/ each plus 2/6 P. & P.
Also Avallablo 2 amp oharger kit compiete,
no ammeter, fully shrouded mainr trans-
former. Full instructions 30/, plus 2/6

NEW BRANCH now open in

MANCHESTER

at 10 WITHY GROVE
OPEN ALL DAY SATURDAY
MODEL1500

30,000 ohms per volt |
Multimeter! 9 ranges
(]

D.C. volt v ‘%

7 ranges A.C. voltage
to 1 KV, 6 ranges D.C,

Incorporates
buzzor
a waining
direct  shorts

blocking condenser tor
A.F. Output oapacity
~—20 +58. Size 3.6/16 x
8.5/18 x 2¢n. Outstand- &
ing Value at £8.18.8.

H.P. available.

NEW IMPORT! Large quantity shi Pments
cnable us Lo offer keenest meter value yot!
,000 ohms per volt
MODEL ITI-2, Volt-olim-Milliameter
(Stmilar to Model 200H orivinally advertised)
Ranges: A.C. Vol-
)

bels: —20 to +22
dB

A fully guaranteed pocket size meter (dctual
size: 44 x 3i* x 1°) knife edge pointer, top
?uﬁliw uugpued complete with t,egfb%l:?ds and
ull operating N
instructions. ONLY £5'5'0 FREE
ALMO  AVAILABLL! IODEL  TEIL.
Identical in appearance and size with rotary
type switch hut 0,000 @/v. Ranges: D.C.
olti + 0-8-30-120-800-1200 volts (10,000 ohms
per volt), A.C. voltage: 0-6-30-120-600-1200 volts
(12,000 ohms_per voltl.
microamp, mA, 8 b
0-3 Meg. (150 chm and 15k at centre scaie.)
Cngacltance: 50 pF' to 0.01 mfd., 0.001 mid., to
0.15 mfd. Decibels: —20 to +63 dB in 5 ranges.

onLy 89/6 rost FREE
Optlonal Extra. Attractivo carrying case
suitable for etther meter, 13/6 only. (Bonafide
trade enguiries invited) Leaflet available.

INEXPENSIVE TEST GEAR

1hrec kdeal Pocket instruments for
Amateur or Stucent

MODELTI11
Size only 3°
X A° x W g
Meter Size |3
13 °x14”
Sensitivity
285 micro-
amps —1000
ohms per
volt AC/DC
DC Current [:©
1.25, 250 mA, |
DC and AC
volts 10, 80,
250, 1,000

Resfstance
50 ohms—100 K Battery 1.5 v-Ul12, Complete
with test prods, battery and full instructions.

Outstanaing Vaiue at 57 [6 Prs2eP. & .

AMODEL TK.50 k
8ize 5 x 31 x 1{" 1000 ohms
per volt AC/DC, DC Cur-
rent 1-250 mA DC and
volts. 10, 250-600 &
Resistance 0-10K,
Complete with test prods,
battery_and full instruc-
tions. Outstanding buy at

63/- rusase. &P

MODEL TK.20A

Size 33" x 20" x 1i". Meter
size 2i° x 11°. Sensitivity 1000
0.p.v. on both A.C., and D.C.
volte, 0/15, /180, 0/1000 volts.
.C, Current, 0/150 maA.
Resistance. 0/100K. Complete
with test prods. battery and
full _instruotions. ouT-
STANDING VALUE at

42/-Prususp. &P,

RTESAN”

transistor
plus 2
diode
pocket
receiver

wave
Coverage.

% No external aerial and earth required,
Latest 21°—75 ohm speaker.

First grade Mullard ransistors.

Condenser tuning.

Volume control with on/off switch,

Easy assembly on pre-tagged circuit bosrd.
Attractive red ?o ystyrene cabinet mea-~
sures 5f x 3t x 13°, chrome handle, attrac-
tive gold and black dlal.
Luxembourg, Hilversum, eto., guaranteed
1n reception areas.

oNxty 63/- Pus28P.&P.

All parts available separately, itemised parts
listanad full assembly instructions 1/6, post free.

“EAMILY FOUR” I

Our supersensitive T.R.F. Receiver for home
cgnstr\?ctlon. Covers Long and Medium Wave-
bands, is housed in
very smart, plastio

in
Brown or Black,
3valvepluscontact
cooled rectifier.
For A.C. mains
200/250 v. Compre-
hensive assembly
instructions provi-
ded, including
practical and theoretical diagrams, which are
easy to follow and will enable you to complete
this receiver which will be the envy of your
friends. ALL NECESSARY COMPONENTS
ARE EING OFFERED FOR_ LI
PERIOD ONLY at the REMARKABLE PRICE
of ONLY 79/8, plus 2/6 P, & P. Instruction book
available separately 1f you wish to study
before purchage at 1/8 post free.

* BBt
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TECHNICAL
TRAINING

in radio
television and

572

electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc., an I.C.S.
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
fees include all books.

EXAMINATION COURSES FOR:—

1C. & G. Radio C. & G. Radio
Amateurs’ Exam.

and
.. . (Amateurs’ Transmitting
TV Servicing Certificate Licence)
TER P.M.G. Certificates in
(R.T.E.B) Radiotelegraphy

British Institution of Radio Engineers, etc.
C. & G. Telecom. Technician’s Cert.

LEARN AS YOU BUILD

Practical Radio

Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
practical training. You
build radio receivers,

signal generator and
multimeter.

Pocy thic Covpon TODAYE IS FREE book on

careers in Radio, and full detaiis of other 1.C.S. Courses

C
]
] INTERNATIONAL CORRESPONDENCE
] SCHoOOLS []
| (Dept. 17}), Intertext House, Parkgate Road, |
I London, SW.II, l
| Please send book on ]
l Name . Age I
| (Block Letters Please) |
I Address I
! !
! I
: Occupation 11.62 l

INTERNATIONAL® CORRESPONDENCE ‘SCHOOILS

Consisting of ¢
insulated  plastic inter-
2 : changecble screw driver bits, including
" Phillips type, one hammer, 5 hexagon
sockets (1"—716") and extension bar. Complete in Vinyl roll
case. P’rice 12/6.
TWO NEW DYNAMIC MICROPHONES

——

s Model PDM-16 1L, Single airection
! plck-up, dual impedance. (50,000 ohms
high, 30 ohms low). Excellent for PA
recording both voice and music.
; Handsome new styling with terrific
i rnerformance. Wiil stop or greatly re-
. duce feed-back howl on PA systems
and allow greater working distance
from mike. Quicklv changed from
i high to low impedance, allowing long
" mike lines without Irequency loss,
" . has detachable cable. Flat response

WIRELESS November, 1962
3:*******************************
X TOOL KITS! : )
* 6 Piece serew Driver set, Model o el TR
¥ 3360,  Consisting of mcchanice Lo
% electricians, Phillips, midget and ]
stubby types Magnetized blades ol i
tempered, hardened tool steel. Un- py :
breakable, flameproof and shock- o & "
B N - Proof Dplastic a y T e
% . handles. Dis- i »/;ﬁe
play bagged. % ]
PRICE 8/-. P 2 il
Muliti Pur- “/
nose Tool set. y
AModel 7900, o
o 3
handle, 5

Rfestotsgffolofefkskokokfokokokskkokskoskokok ok

i 60-12,000 cps. Output—62db. Swivel
| mounting for §” stands. PRICE 3 zns.
| COMPLETE.
: e

E .
| Model DI

11 Dynamie
Micro-
phone.
e 5 ‘* Modern,
tastefully integrated design mike and
stand. Wide range flat response from
60 to 12,000 =ps. Omni-directional
pick-up-sensitivity-54 db, 50K ohms
impedance. Stands vertically or tilts

in any direction from wide base desk 4
stand. Removes rom dosk stand and 2
stand. feii

can be avtached to floor S
Finished in blue mist metallic lacquer gm
with chrome trim. Supplied with ;
shielded plasdc_covered cable. An
elegant vet practical instrument. AT ONLY 3 Zns,

8” DOUBLE CONE HI-F!

SPEAKER

Model 8A7. Frequency range 50-16.000
c/s. Lowestresonance60+ 15¢/s. Sensi-
tivity 98db. Programme source input 8
watts. Voice coil impedance 16 ohms.
Net welght 970 grammes. BRAND
NEW AND GUARANTEED, 82/6.

BOOSTER TRANSISTOR RADIO SPEAKER
MODELTS.3 3 g
tor

>n'<>1<>’:<*>k>k>?<***>k*>k****************************

©
&
=
=t
©

reproductiot
of  sound
required
Plugsinto ca
piece output
socket of nea
iy all mina
ture sets.
The cabinet 1
finished i
belge leathe:
with contem-
porary gold
baftles at each <nd. Comnplete with 12(t. exiens
with miniature plugs. individuaily cartoned
and quaranteed, Size: 3hin. diameter.

on norti)ﬁtcie_)d
L& P
54/2 "o

ook ok stk sk ok skok ok

d <o opposite page
1or
addresses

*******************************

(it
7

ek
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‘***************F**************************************************
. g s e P90 1 ™ SLIM 5%

qgm tADIO ¥
A MINIATURE o Pves ¥

TRANS'STOR TAPE bakelite F

1 WOSWRY.,

vigcr

lolser Lerminal PLUG. Panct ¥

RECORDER lN SEMI mounting, noat finish. Slan- ¢

dard size 2/6 €xel.. (Plug oniyi. 3%

ASSEMBLED KIT e ot %

F o RM AR h *

Trea. resyonse e

40-16000  cps. X

Consisting of three transistor amplifiers, é’;’:g“‘d““fgm‘: e

record/play. volume contrnl, miniature od ith 1»50 £’

r?oaker. forward-stop-rewind-switch. reel ndiv 131 sa1 ¥

of tape and spare reel, motor, attractive iransducers ¥

coloured case, Mic. nnd carrthono sockets, m:l cord :ﬂ; 8

ick-up cotl, mike, car-phone and CArrying MO i L

handie supplied. Btandard battery operated. o e *

Simple to put togcther in less then onc Aty &

hour. Brand new and. guarcnteed. oAt o

sound df cur- 3

tied  throurh S

ONLY Plastic tubes  S¢

tippod with ;

L] L] remoTame carpieces, ingeninug %

hinge deviee permits adiuet- *

A guarantoed savine ol at least £4! Results ment ta any desired spacine. +*

comparable with similar built-up recorders Weivht les. than 2 vrs. Mad 3

selling at around 12 gns. 8.A.E. for furtaer also be used lor monauwal 3¢

details, Order early. hstening, 2916 Y

MINIATURE EARPIONE WIRELESS SET No. 19 )

A renlly sensitive dynamic earphone ot , — X

exceptionally fine nuality. Provides clear S (e B g r,‘\?{‘l’j/ )_;
reproduction of Tusic as well as speech. ‘Ltﬁ‘,;}el AR e iy

Fullv Guarantecd and compiete with (156-97 metresan andsand 2%

Lr:}nsrv"nrenblear inscrt,kil feet cord, sub- T;xl' (:f{:”;\\chl{m;]-ilr\i;‘l;v 'pf‘iﬁ-n‘li} e

?}“n;ai*l;;: :)r:: t:g;‘:; Gk Rach tor 12 dl(‘:ll 24 voll : operation. ’;g
5 ‘ . Un a 6 valve - ‘het Te-

MR-4 Low imp. magnetfc 6,- Post 1/ ('m‘;-*er.]l.l-‘. :\?llx\n: ili\l‘:'i)\’ecl/s‘-, andn %

& valve L1 ansmitter deslened lar
voice and C.W., operation.
Incorpurates test and tuning

CALLERS ONLY BARGAIN!

oo

BT

L
X

M
meter &'orpvolbaqes. aerltal ln%;ldinrz and ugrrnnt uv.-ufl. ‘]\)C“]S] .Q_

LEAD AUID ACCUMULATORS Controls: Frequency tunina. P.A. tuning. vain control, MOW. |
(uns l{]a\)le), 2}0:&; 1(!5\?!?1]%{};] ONLY CW, R/T switch, Het-tone netting., Off-on. Quench. aeral AVC -
tor S volts and 12 volus ;\upply. LT-HT—Drive tests. Supphcd comrlete with valves and instruc- S
Brand new orlginal cartons. Size Each tion book. B
ea.ch 4in. = 6in. x 2in. ONLY 65,- FEW ONLY LEFT “\f'_
Minimura lots of six will be seni by post for R0~ . . . o
post pald. Carriage 101-, Don't be disappointed-—=Order Now :)(:
" 'y . P RRA W A T ORNE Y *

BUDGET UNIVERSAL TEST LEAD KIEJ:JSLLI:STIIC ﬂsz . .M. TRANS/TUECE VIS DO Frequency  ranse 0= X

e et of #4in. long x ©7.0 Mc/a. Crystal oon- 2%

kS

*

iin. dia, red and black
plastic handle pin prods
with heavy duty 37
rubber leads with 5000v.

irolled, operatine on
sy two of 80 different
¢lannels 1n 100 Koje,

- Lteps,  Averaue range ‘\‘
?:":ﬁdot‘;“ 2,’;'5“115“0" {10 miles, Contains 14 %%
“'; '&‘i‘ it oneNs vilver. filament plate. 3¢
BARENE aﬁlugauﬂ gct.gro‘; . lignment meter. vols 3¢
& - mterohangcaﬁle tormi- Lmo control, miie and S
: phone inputs. 6 ana 12 3
3 nals are included (spade 1%« 1 ond o
:N&\ lups. phone tips. alliga- b LY e MY &
P tor clips), al]lepdh‘ocuy v v ensc, %
* 10 banena plugs. Complete Sta- [y
Clssiiioras it P

P

on
n/e, Post Pald.

VERNIER  DIAL
Model T3

Jrecision vernier

A
Atal with aporox. 8

Surface
Aocura-

to 1 ratio.
mountin~.

Wignal injection
Probe Modef I'TI-1.In-
jeots a signal into the
ofrcuit at any ~iven
point.

rroduces A

lator. (’ush butvon operatlon, and
neon batiery strength indicator. Ideal
for making rapid checks on radios.
amplifiers, T.V., Tuners stc. A must
for the amateur, hobbyist and service

tion offered for

sy £5 Carr. 20/-.

e

GREATEST TRANSISTOR
A 5 stawo medium wavehand radio
which can be built in one bour. No
gerlal or earth reguired. Duilt tn

SET VALUE
YET KNOWN—

FUN TO BUILD—

popular Ov. batterv, Thiysct has the
appearance of sets worth 7 to 4 gns.
and works as well g net= 4 times the
price, remember the zavint s not in
the parts used but by yvou making 1t
yourseli. Complete 1n case, Bize 5f x

fegoksieksiooskeRek

signal  rich

" ferrite rod aerial brinas vou top
l,gg ??gmon& noich recception both indoor: and FUN TO OWN‘
built in min- cut, extremely efticfont  elreutt
jaturc trane groatly reduces battery drain—npro- A
sistor oscil- vides longer playimg time. Uses 8

{

oy cehtred metai | man DRICE dafs. Complevo With | ) x i, advence 0.£,C ariftiad ¥
Heads counter clock: 0 transistors, senulne 2iin. speaker, *
wise 0-100 in 180% CoME_ AND Us AT THE tuning condenser. 3
piBe  lameter dial. HKADIO COMMU TCATIONS volume control with 37,6 R
hitéun, iront to back 1X FTON. pwirchctoN e *
14/, Post Paid. seymour Hall, Oct. 31—Nov, 3 . sold separately. P.& P, 216 ol
A

MAIL ORDERS TO 0 CALLERS WELCOME AT e

(DEPT, P, 320 COPTIC STREET, 2 W TOTTESHAM COURT o, ¥
LONDON, W.C.1 LONDON, W.I, MUS 806 :z

FokokokRoKskokok kR ok sk foRCRKkoRoR K
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TRANSISTORISED
PW. BEST SETS

“MERCURY ¢

uses

x4 in. speaker
for quality
—[]—

Parts lists on
request

=
ATTRACTIVE DUO COLOUR CASE 25/-

onstruction 3/ 418 BRIGHTON ROAD
A'lchBiLETION26 OSMOR SOUTH CROYDON, SURREY.

VALVES s ot

SETS 1RS, 185, 1T4, 384, 3V4, DAF9I1, DF91, DK91, DL92, DLY4 ,.

1962 EDITION

RADI0O AMATEUR’S
HANDBOOK

Set of 4 }‘or 19/6 |

DAF6, DF96, DK, DL T 4 for 27/6
by The A.R.R.L.
OaZ . LU6 ) BLD20 8 LI5S 11/~ | EBL2L 13/6 | EZ41  7/6 | U2 9/3 36/ Post 276
1ATGT 11/~ | 6P1 2| 30P19  14/6 | pccao 13/6 | EZ80 673 | U4T 12/-
1D3 76 | 6P25 8/- [ 30PL13 12/3 | £CC8I 5= | EZ8L  6/6 | Us0 6/-
WD g R0 Rienigf Sk 6 S 38 4
5 5 7 5 ECC83 7/~ | KT3C  7/- . .
1R3> 8/- | 6Q7GT  8/- ( 3574GT &/8 | ECOSA 83 | KT4l 1176 | u1o1  1a/6 FUN w'T.;ELRSADIé) CONTdRO
184 8/~ | 6SLIGT 5/9 | 50L6GT 9/- | BCCSS 719 | KT# 5/9 | U281 17/~ LLED MO , by E. L. Safford Jjr.,
5| shier o | WA 96 | morse 7 | Krdl &8 | usor 1P nare poise !l
Al / ECF82 < /-
sas W leves 4/6 [ B3 W6 | Bory 399 | MU 68 | Ul i BASIC,RADIO COURSE, by J. T.
240 9 6VBGT 8L | cia 123 | mons  are | Nis 7/- | UABCBO §/6 ApEtty LS s,
394 é;- 6X4 418 | CY3l  10/- | ECH81 /9 | PCos 10/- | UAF42 8/3 ELECTRONIC ORGAN HAND-
334 o | BX3GT 96 | DAC32 “g/- | ECHB3  &/8 | poar 16/- | UB41 8/6 BOOK, by H. Emerson Anderson,
dbie s |gm g | BANG g3 mew wo ) Dot Wl BRn BEI) GRORLLNS
o 2 -
e, Bl 78 50 9 | Beres 191 | bovge e | UBRS® ABEGINNERS GUIDE TO RADIO.
9 | 1€ 76 | D33 9/- | EF39 4/6 | PCF82 8/- | UCC84 13/3 by F. J Camm, 7/6. Postage 6d.

ROMPING THROUGH MATHE-
MATICS, by R. W, Anderson, 5/-,
Postage 6d.

TRANSISTOR MANUAL, by Inter:

"6 12AT7 5/- DK32 11/- EF86 - PENA UCL82 IA [}
pEie @3 | DKSI 6o | ghas S | DERasc Wb | Dok 9 GEC New Ed., 16/-. Postage 172,
6BJ6 5/9 12AX7 Tl DKg2 716 EFS1 3/6 36 7 UF41 RADIO VALVE DATA. 7th Ed.
8BR7  g/6 | 12KICT 419 ' Dros 7/ | EF92 379 | PL8I UF8s -

Compiled by “wWw*, 6., Postage
10d.

8CD6G 27/3 | 1207GTL 419 | DL3s o6 | BLAI /8 | PL83  %/e | Ured 8/6
6F1 21%/. 128N7GT 7/6 | DL92 6/- | EL42 9/- | PL84 8/6 | URIC 8/-
BF63  6/6 | 1223 10/6 | DL94 7~ | EL81 19/ | PX4 10/- | UY21  11y-
8FI3 10/- | 2002 1%- | DL96 /8 | prag é/6 | PX25 9/- | UYdl 6/6
6F14 10/~ | 20L1 16/- | EABCBO 5/6 | EM3s /3 | PY32  11/6 | UYSS  6/6
6F23  10/- | 203 18/9 | EAF42  8/8 | Rmso 8/- | PY80 7/6 | VP4B  g/g
6K7G  1/11 | 204 20/- | EB91 3/9 | EM81 8/g | PY81 7= | vpil 5/-
8KTGT  5/- | 20P5 15/9 | EBC33  5/- | EM84 9/6 | Pya2 68/6 | VP1321 1g6/8

K8G 25A6G 8/- | EBC4l  §/- | EY51 718 | PYS3 719 | W6 4/9
RK8GT T | BLEGT 7o | EBFR) /- | EYB6 /9 | U2 73 | wTT 3/9
sL18  10/- | 2524G  8/6 | EBF8?  8/9 | E740 6/9 | U% 12/~ 1 277 316

; Post 6d. per valve

I‘E ‘DEI‘ S l‘ ‘Dl‘) Parosl Insured
Any arce nsure:

4 B ) Against  Damarge in

24 COLBERG PLACE, STAMFORD HILL Transit 6d. extra.
LONDON N.16 STA. 4587 A" GO, Parcel 3

COMPLETE CATALOGUE I/,

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, w.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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P.C.R. COMMUNICATION RECEIVERS JEMCO 4,000 OHM/VOLT

8 valves., Frequency coverage on 3 bands: 850-2,000 metres, 190-550 TESTMETER
metres and 6-18 Mc/s. Super slow motion drive, AE trimmer, tonel19 Precision Resistors through-
control, built 1n speaker. AS NEW £6.10.8 each. Carr. /6. out. Single control system for all
P.C.R.2 RECEI VERS ranges. Highly accurate. Sensi-
tivity 4.000 g/volt A.C. and D.C.

UNIVERSAL AVOMETERS

850-2,000 metres.

Guaranteed

perfect
order. Supplied complete with
leads. batteries and instructions.

working

Moaodel ‘1) 34 range £8.19.6
Modlel ¢ 50 range £11.0.
Registered Post 5/- extra.
COSSOR 1035 DOUBLE
BEAM OSCILLOSCOPES
Guaranteed perfect Wworking
order. £45 each. Carriage £1.
7.5 K.V.A. AUTO
TRANSFORMERS
0-115-230 volts, Brand new boxer,
£15. Carriage 10/-.
230/250 YOLT A.C. MOTORS
41 x 3in. dia., 90 watts, 5,000 r.p.m.
iin. spindle. Brand new. 22/86.
P.P. 1/8,
1 K.V.A. ISOLATION
TRANSFORMERS
230 v. PRI 230 v. Sec. Boxed, £5
each. Carriage 10/-.
VARIAC TRANSFORMERS
24 azrgop 230 volt primary, 185
to volt output. £12.10.0
Carriage 10/-.

190-350 metres 6-22
output for
phones or
speaker.
£5.18,8. Carr. 7/6.
Both above models
can be supplied
with tnternal
power unit to oper-
ate on v.
A.C. at 39/6 extra
or alternatively
plug-in external
power units are

NATIONAL H.R.O,
RECEIVERS
RITAND NEW! Sentor model, table
mounting. Complete with a tull set of
o coils covering 50 kc/s to 30 Mc/s.
Supplied complete in original transit
cases, £85. Carr, 20/-, Power units to
operate direct from 200/250 volt. A.C.

59/6 extra.
PRECISION COMBINATION
VOLTMETER/AMMETER FOR

A.C., AND D.C.

shunts, leads and leather carrying case.
Manutactured by Elliott Bros. Supplied
brand new. £9.19.6 each. Carriage 7/6.

MINE DETECTOR No. 4A

will detect all types of metal, Fully portabie, Complete equip-
ment supplied tested with instructions, 39/6. Carriage 10/8.
Rattery 8/6 extra.

TELEPHONES TYPE “L”
Generator Bell Ringing, 2 line
connection. With batteries, fully
tested, 88/6 per pair. Carr 5/-.

100 AMP A.C. METERS
Nalder Thompson 6in. Sscale.
Brand new, boxed. 85/- P.P. 3/6.

AMERICAN C.B.>. TAPES

COLLARO STUDIO TAPE TRANSCRIPTORS
Brand new 196 model, , speeds, J motors, digital counter, etc.
Fitted with latest bradmatic heads and interlock button. Sup-
plled with spare spool, Ihmstructions, fixings. 10 gns. each. Carr,
paid.

CLASS “D” WAVEMETERS MK. 11
Heterodyne crystal controlled frequency meter covering 1.9 to
& Mc/s. 6 voit D.C. operation. Supplied brand new. Complete with

FIELD TELEPHONES
TYPE “F”
Suitable for many applications.
Generator bell ringing, 2 line
connection. With batteries and
wooden carrying case. fully test-
ed, £4.10.6 per palr. Carr b/-.

Highest quality. professional crystal, valves, Sparo vibrator. headset and instruction manual.
grode. ‘Brand nesw. Guaranteed.|59/6 each. P.P. 318,

g}: Etg. 00ft. . . : 1t CT-53 SIGNAL GENERATORS
?,‘,i‘ D.P. Precision instruments covering £. 1

i std. to 15.5 Mefs. and 20 to 300 Mc/s. on

5"“‘ L.P. 6 bands. Variable attenuator from

7““' D.P. 1 microvolt Lo 100 millivolts, Opera-

do RE tion 110/200/250 volts A.C. Supplied

,“n' lL)l}?" 4 . in perfect, working order. Complete

Sx:'&E e il ‘bareain’ with ca\ibra.tloriocéiarts. 1y gos.

Please add postage. each. Carrtage 10/6.

PANEL METERS PRECISION A.C. AND D.C, VOLTMETERS
100pA 24" F.M. D.C. 42/6{Two ranges. 160 and 320 voits. 8 inch mirror scale with Knife
100u.A 34~ F.M. D.C. 62/6iedge pointer. Housed in polished wooden case. Ideal for schools,
:%% 5/ Q%IAA g: gg 12;6 Tabs. Fetc. Supplied brand new, £5.18.0 each. P.P. 3/6.

{2!50mAm 3} 'gi }§¢8 R.C.A. AR.88 LF RECEIVERS
V. ’ .C. [} i
] These world-famous 14-valve re-
:1,80"' g‘- g }356 ceivers are offered in excellent
300 v, 5 ‘S Gay-|conditlon. Fully tested and
500 v 51 ‘& g2 \checked before dispatch. Fre-
120 v. iy i G 32 quenecy coverage on six bam};‘
1500 v. 24* Eiectrostatic 26/ is 75 to 550 Kc/s and 1.5 to ¢

Mc/s. Completely self-contained
except phones or speaker. Oper-
ation for 100-200-250 volt A.C.
£82.10.0 each, carriage 30/- ex.

Ranges:

! D.C. volts:

Resistance:
0-30kQ
0-300k 0
0-3MQ

Decibels:
—20to +

db (2 ranges).
Meter sensitivity: 100 microamp.
/6 each. P.P. 2/6.
JEMCO 20,000 OHM/VOLT
TESTMETER
As above but with increased sen-
sitivity and extended resistance
range (0-5M Q). 5 gns, P.P. 2/6.
Either type brand new. Guaran-
teed with leads, prods, batteries,
instructions.

L.T. METAL RECTIFIERS
All tull wave, bridge connected.

Two separate instruments housed in|Brend

polished wood case, 6in. scales with {gqg" é‘sA' 3/9 23/332"' ]2"' 22/6
T e 718v. 2.5A. /3 24/36v. 194, 45/~
Kanges: iy 8- 818 SRlde: A baig
Volts A.C. and D.C. 160-300-800 v. 12/16v, 10A. 28/@ 36/48v. GA.32/8
Amps. A.C. and D.C. 25-50-1560-200A. 12/18v. 15A. 37/6 48/60v. 2A, 21/~
Supplied complete with all current|24/36v. 1A, 7/3 48/60v. 10A, 82/6

Please add postage. 5

L.T. TRANSFORMERS

All primaries tapped 200/250 volts.
1 Battery Charging. 3.5. 9 or 17
volt, 1 amp.. 9/8. tto 2 amp.
14/3. Ditto 4 amp., 16/6. 9 or 17
volt. 6 amp., 26/-.
2 Model Type 3, 4, 5. 6. €, 10, 12,
15, 18, 20, 24 or 30 volt, 2 amp.,
18/6. Ditto 4 amp., 27/6. Ditto
5amp., 37/6.

AUTO TRANSFORMERS
Step-up, step-down, tapped 0-115-
200-230~250

volts. 15w.. 8i—; .
% /8: 150w.. 18/6; 200w.. 27/6;
W, @; 500w., 87/6: 1,000w..
98/6: 1.500w., £6.18.6.
TRANSISTOR BARGAINS
XBl112 3/ 0OC74 Pr. 12/8
Al 4/8 0C75 6/6
XC141  10/- 0C44 6/8
0c70 5/8 OC45 6/8
0OCT1 5/6 0C81 68/6
0C72 8/6 0C83 6/8

1.2 Ohm 12 Amp RHEOSTAT
Geared slider type. new boxed,
15/6 cach. P.P. 3/6.

PAINTON 100K 31" DIA.
INSTRUMENT POTS

Fully screcned, precision wire-
wound. 10/6 each. P.P. 1/3.

CADMIUM SULPHATE
PHOTOCELLS
Very'sensitive, full data supplied.

12/ each. P.P. 6d.

MINIATURE PANEL
METERS

For 13in. dia. panel hole.

0-50 A 39/ 0-300 v. D.C. 27/6
0-500u.A 32/ “3" meter 35/
0-1 mA 27/ VU™ meter 42/6
0-5 mA 27/

Hours of Business:
34 LISLE STREET. 9 a.m.—é p.m. Half

3 LISLE STREET, 9 2.m.—6 p.m. Half Day Saturday
Day Thursday

"Send S.A.E.
For Bargains Lists

=_(RADIO) LIMITED

wWwWw.americanradiohistorv.com
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o

4 Hi Fi SPEAKERS

E.M.I. Ceramic magnet 12,000 lines,

2 size 13 x 8in. (roughly equivalent to
& 12in. round speaker). Handies up to
£ 10 watts. Price 33/6, plus 3/- carriage
£} and Insurance.  State whether 15
[ ohm or 3 ohm. sSimilar riodel but
@ specially designed and hand made
& forlvery low £frelqu8nc1es 49 to 35
cycles), Price £7.10.0.
| S ’ ~
g Hi-Fi Snip
= Infinite Wall Baffle
o
e
g Nicely
Veneered
tHandpol-
¢ lished Cor-
ner fitting.
% (attaches to
picture ratl) .
] Takes up no
B floorspace
0 Gives  reallv
£ fantastic  re-
& sults with only

low-priced 81n

L2 spéaker fitted for

5l tweeter. Only 45/- .
L3 each, carriage and in.uraace L.
& :

] The J.B. Tangential
- Air Conditioner
&

o

¥}

&

e

@

=)

|2

The displacement caused by the new
Tangential fan is quitc amazing, but
what is more amazing is the almost
complete absence of noise. .

In addition to a fan for moving the
air, the unit also contains a heater
and control switch, wired such that
500, 1, or 2,000 watts ot hecating
may be used.

The total this
air-conditioner is £7.10.0. plus 5/-
carriage and insurance, The case is
very nicely finished in hammered
enamel, and when assembled, the unit
is indistinguishable {rom1 those
selling at £12 and more.

building cost of

Last of these
Brayhead

2]

%]

)

2]

[

%]

|5

[}

[

[

£D

o

£

[ 2]

[

[

]

[

[}

&

[

[

2] ‘i
% TurretTuners ‘,\/_. Ads
8 -
2
)
[
[
&
[
[
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Compilete with 1
Band 1 and i
Band 3 coils.
New but re-
moved {rom
unused equip-
ment, Less
valves 15/- each or with valves 25/-
each. Post 2/6 (Knobs 8/6 cxtra).

Fishing Rod
from Dinghy
Mast
Tubular aluminium
not separate sec-
-ions, extends ljke
telescope from 15ins,
to9ft., 6/6 each.

pVe

|

Transfilters

These  ceramic devices save
alignment problems and improve
Use instead of I.F

performance. o
with

transformer,

Complete
circuit, 8/8 each.

PRACTICAL WIRELESS

The ‘Good Companion’
Micll using

Transfilters

In the ‘de-luxe’ cobinet
as 1tlustrated it costs
£10.1¢.8 to build—but
What aset!

Scon these pages: you
will find nothing to
compare with its speci-
fication. It uses trans-
filters instead of I.F.
translormers, has vari-
able feedback as well as 5 :

all the usual features. A.V.C., Push-puli outbaw, rer-

o I T D L S oL TR e

rite Aerial, Slow Motion Tuning, etc. etc., and is a very
powertul Medium & Long Wave set, conservatively
ratedat 150mW. Every component used is by a famous
maker, such as American Philco MADT R.F. transis-
tors—Mutlard A.F. transistors—Jackson Brothers®
tuning  condensers—Rola-Celestion loudspeakepr—
Dubilier—T.C.C.—Morzanite resistors ond controls.
Alsofull atter sates -ervice available,
You will definitely be doing tie right thing if you
buy a Good Comnbanion,
““A jolly fine set but deserving a better case™
This is a comment
which many construc-
tors have volced and
therefore we now offer
1 D2 Luxe version of
the Pocket Companion.
This uses a solid hide
case of very pleasant
red with gold lettering
and our Pocket Com-
panion now has the
15 suinea look.

The most up-to-date
Suberhet portable of

In conjunction with

its type, 1t uses a transfilter
Phileo R.IY, transistors and Mullard output transis-
tors, Complcte building costs with plastic case
£6.15%. or with solid hide case, £7.15s.

If you have already built and want to change your
case, then return the piastic case with a postal order
tor £1 or it vou wish to retain the plastic case then
send 26/-, blus 1/6 Post and Ins. for the hide case only.
AGENTS WANTED TO BUILD OUR COMPANION PCR-

TABLES. SIIND $.A.E.FOR FULL DETAILS.

ROMANTICA 7

Cheaper than you can possible
make 1t, we offer o completely
made up transistor Pocket Super-
het. Uses all first made minia-
ture varts and is complete with
leather casc. carphone and
battery. 535-1065 Kke/s.. sensiti-
VIty 300 micro volts/M, output
150 mW, ferrite slab aerial. Size
abproximately 4! x 2! x 1}in.
Price £6.19.6. Post and Ins. 3/~

Transiztor Set
Cabinets
Very modern cream
cabinet, size 5§ x 3 x
1iin. with chrome
handle, tuning knob
and scale. Price /6,
plus 1/6 postage and
Packing. Special
quotations for quan-

tities.

Be the Best Dad in the World

What a theill for your hoy to receive a present
like this.
Completely transistor-
ised tape recorder with
tull range of accessories.
Suitable for work or
play—study or relaxa-
tion—office or home—
outdoors
Weight
9 x 6 x 3in, (approx.).
Supplicd as combletely
wired sub-assemblies;
just link these tosether
only 10 connections to
make. Three transistor
amplifier with centre
switch-forward stop-rewind with microphone tnput
record play-volume control. ete. Complete in most
modern carrying case in two-tone and with micro-
phone, reel of tape and spare reel. Nothing else to buv.
Order this bargain now as it won’t be available for
X Only £6.19.6, plus Post and Ins., 5/-, or secure
small deposit.

with a
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Miniature Circuit Breaker

(Or repairanie fuse)
You will have cxperienced the
annoyance of having to repair a fuse
especially in the middle of an exper:-
ment or repair job. Save vourself
this bother by installing a simple
clrcuit breaker. All you have to do
then (if you touch the wrong wires
together) is to re-set (push in) the
circuit breaker, ~ Offered with ins-
tructions at 15/- each. (Will save
:Jps c)osr, in time and temper in no
ime).

Triple Purpose Auto
Transformer

Ministry reference 10K/143. This
will convert 230 v. to 11J v. or 230 v.

to 460 v, Use it also as a fllament
transformer 230 v. to 6.3 v. 5 amps or
230 v. to 1.6 v. 3 amps. Price 12/8.
Post and Packing 2/6.

Ice-Stat
This is a small thermostat which
cuts on and ofl at around freezing
point. Ha$ many uses, onc of which
could be an ice warning device to
be fitted under your motor car,
Price 7/6. Post 1/-.

Gramophone Motor
E.M.l. 4 speed with turntable and
pick-up on control board £4.5.0, plus
5/- post & ins. Plinth for mounting
same in cupboard or drawer 12/8.
Post free tf ordered with motor.

Mains Motor

Intended tor vertical mounting so
sultable for gramophone or tapa
recorder, Can also be mounted
horizontally when it can be used as a
fan for ventilating, the fan blades
being fitted directly on to the shaft.
Snip price only 15/-, plus 2/6 post and
msurance.

Flood Lamp Control

Our dim and full switch

is ideal for controlling

photo flood lamps: it

gives two lamps in series,

two lamps full britliance

and lamps off. Similar

control ot other appii-

ances can be arranged

where used in pair or

where circuit can be

split exactly in half.
Technically the switch is

known as a double-pole change over
with off. Our price 3/6, plus post and
insurance 1/-,

Limited Quantity Only!
Waterproof heater wire, [6
yds. length. 70 watts. Self
regulating temperature cantrol,
10/-, Post Free.

I5 amp. Thermostat
(Sunvic)

Adjustable over a fairly wide range of
temperatures but set” for 70°F. sui-
table for wall mounting to control
room heaters. Exceptional bargain at
9/8. plus 1/~ post and nsurance,
Crackle finished and calibrated case,
sultable for mountint this (only
minoradjustment) 5/-extra.

Fluorescent
Completc Kit,
Comprises: Hi.

raft

Lighting

c
u
start
lamp .
2 Jamp holders, white enamel metal
work and 40 watt tube. Special
summer price £0/- complete, plus
carriage and insurance 6/-, Lots of
120r more carriage free.

Zener Diodes
Latest Invention for voltage control
and stobilisation. Complete with

circuit diagram 7/6,

i 5
Gﬂﬂﬂﬂﬁﬂﬂﬁﬁﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁ&ﬁﬂﬂﬂﬂﬂ@ﬂﬂﬁﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

www.americanradiohistorv.com



www.americanradiohistory.com

November, 1962

Lottt el ol el el el L Lk

Yaxley Switches

All new and unused and in jirst class
condition.

1 pole, 2way 1/6; 1 pole, 3 way

1 pole, 4 way 1/9; 1 pole, 5 way

2 pole, 12 way

3 pole, 6 way 8
4 pole, 2way 2 pole, 3 way  3/-
4 pole. 4 way 3/8; 4 pole, 5 way 4/6
4 pole, 6 way 5/6: 4 pole, 11 way 10/6

4pole, 12way 11/6: 5 pole, 3 way 3/6

6 pote, 6 way 7/-; 6 pole, 12 way 14/6
6 pole, 2 way 2/6: 6 pole, 3way 3/8
6 pole, 6 way 8/6; 6 vole, 11 way 16/6

/
6 pole, 12way 1%
8 pole, 4 way 4/6; 8 pole, 6 way 11/6
8 pole, 12 way 23/6; 12 pole, 2 way 3/8
12pole, 5 way 16/6: 12 way fader /6
6 pole, 6§ way, shorting 3/g
Big stocks of most tupes
Special prices for quantities.

Battery Charger Bargain
Components Would Cost More
Car Battery Charger—ready-made
high output battery charger in stove
enamelled sheet steel louvred case,
New, completo and ready to work.
Rated at 12 v. 5 amps. and variable
rate selector for trickle charging,
also & meter 1o show charging rate.
Suitable for 230/250. A.C. mains.
Special snip price of 65/-, plus 3/6
post and ins.

Infra-red Heaters
Make up one ol these latest type
heaters ldeal for bathroom. kitchen,
bedroom. etc. They are simple to
make from our easy to follow instruc-
tions—use silica enclosed elements
designed for the cerrect infra-red
wavelength (3 microns). Price ior

watt element and Instructions
15/8, plus 2/6 post and insurance,

Convector
Heater
Just screw 1t
together. Uses
1250 watt copper
clad element
which gives_off
biack heat, Will
last a lifetime.
Ideal for bed-
room, 1t's 8o safe Complete in crackle

shed case. £3.19.6, easily worth
double. Carriage and insurance. 6/6.

“Starlux 208"
Solderless ‘3’ TRANSISTOR. Ideal
for home and holidays as no Aerial
or Earth required. Enjoy assembling
and performance. Qur solderless
Terminals ensure perfect connections
Using first grade Transistors and all

arts incl. Earplece for private
istening. Will receive Luxemburg
(the station of the stars) and other
stations on both Medium and Long
waves. Penlieht Battery operated,
37/6. Post and Insurance, 2/6.

Suppressor Condenser
Stop your drill or other appliances
interfering with your, or your neigh-
nour's, radic or television. Simple
instructions given. 1/¢ each, 12/-

Bargain For Service
Engineers
You often come up agalnst the old set
that won't te parted with. For these
we can offer bargain parcel of recti-
flers MU12 replacement and 1DS
replacement. kx-government of
course, 8ix of each for£1, post paid.

PRACTICAL WIRELESS

Cabinet
7 x 4in. spe

least £2 to

R R T A G e L D B e L R e 2 e b

B THIS MONTH'S SNIP!
' Cabinet & Pick-up

for
Size approx. 9 x Il x Sin. allows for

covered two tone.

Offered whilst stocks last.

ONLY 1976

577

battery record playér
aker and amplifier. Nicely
Must have cost at

make. New and perfect.

Plus 4/6 post
and insurance.

BO YOU EVER FORGET?

. s Pocket Secretary could
elimnate  the  trouble
(often embuarrassment)
your forgetfulness causes
you—she wilt stay in your
jacket pocket und as fast
as you can think she wil
capture and store—ideas
notes—formulae—appoint-
ments—anything you can
say or sing! then ut your
demand she will play
them all back to you.
Undoubtedly one of the smallest precision tape rec-
orders made. Entirely controlled by push buttons,
you can record and play back with the instrument in
your pocket. It is a full function machine using stan-
dard 1 tape and easy to replace batteries. Speaking
a.gd playing back 18 from the same (crystal) micro-
phone.

Specificatlons: Dimensions: 6% x 24 x 1), weight: 14 oz.
recording time: 12 mins. rewinding time 4 mins. rec-
ording system: D.C. Blas, erasing system: Magnetic
crasing, wow and flutter: within 2% and frequency
response: 500-1,200 ¢/s (within—6db).

Price £14.14.0. Complete ready to work.

PARCEL OF MICA
CONDENSORS

50 all very useful values. Total
Ust price over £5. Yours for b/+
plus 1/6.

MINIATURE
MICROPHONE

American made. Dyunamic type,
real bargain at 2/6, plus 6d. postage.

SIMMERSTAT HEATER
REGULATOR

A device for controlling the
quantity of heat delivered from an
element, boiling ring, heater,
soldering iron (anything up to
2,500 watts) Completely adjustatle
trom zero to max. Normally these

are b5b/- pecial snip price
15/- each, Plus 18 post und
insurance.

MULTI-METER BARGAINS!

MODEL 200H (lllus. on right). 20,000 ohms per vol

ranges comprising A.C. volts, 5 ranges up to 1,000V D.C. volts,
6 ranges up to 2.5KV, C.C, current, 3 ranges up to 26 ohms,
resistance, 2 ranges up to 6 meg. capacity 2 ranges up to 0.1,

decibels —20 to +22. Scale cornerwise to the equivale
4 in, movement is a pocket size instrument measuring
34 x lin. Complete with test prods, battery and oper
instructions, price £6.19.6, post free.

MODEL EPIOK.

except that this is 10,000 ohms per volt and maximum D.C.
volts 1,200 instezd of 2.5K, also no capacity range.
Post free.

£5.19.6.

Similar in size and appearance to 200H

t, 20
nt of

4% x
ating

Price

ALL METERS BRAND
NEW AND FULLY
GUARANTEED

MODEL TP5S. (lllus. on
volts, 5 ranges up to 1,000
resistance, 2 ranges up to

made precision instrument,
only £€5.19.6. Post free,
MODEL TPI0. Similar in

MODEL Ul.
sensitivity.

test prods, single switch

0.1 decibels —20 to +26. One

sensitivity 2,000 ohms per volt, price £3.19.6. Post free.

A robust instrument of 1,000 ohms per volt
A.C./D.C. volts up_to 1,000 D.C, current up to
500, resistance up to 200K, size 5§ x 3} x 2%ins. complete with

price only £2.19.6. Post free.

left). 20,000 ohms per volt, D.C.
A.C. volts, 5 ranges up to 1,000
10 meg., capacity 2 ranges up to
switch control really beautifully
size only 3% x 54 x ljin., price

size and appearance to TP5S, but

control, large easily read scale,

ELECTRONIC

post orders are dealt with from Eastbourne, so f
Eastbourne, marked Department 7.

266 London Road,
Croydon.
Phone: CRO 6558
Half day Wednesday

29°Stroud Green Rd.,
Finsbury Park. N.4.
Phone: ARChway 1049
Half day Thursday

e T [T QR L R i 2 L S O R

PRECISION ‘EQUIPMENT LTD.

or prompt attention please post your orders to 66 Grove Road,

Callers may use any one of the C

520 High Street North

WwWWwWWw.americanradiohistorv.com

42-46 Windmill Hill,

Manor Park, 1,12, Ruislip, Middx. Harlesden, N.W.10.
Phone: ILFord 1011 Phone: UIsllp 5780 Phone:ELGar 4444
Half day Thursday Half day Wednesday Half day

ompanies below.

&
2]
2]
&
2]
)
&
&
&
&
&
&
&
&
&
&
a
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
a
&
&
&
a
2]
&
&
&
&
§
&
&
&
&
&
&
&
&
2]
&
&
&
&
&
4
g
&
2]
g
2
&
5
&
a
2]
3
&
&
&
&
]
&
&
a
&
g

946 High Street, ¥

H B

&

L2 A R R L L O S L SR


www.americanradiohistory.com

L)

PRACTICAL WIRELESS

November, 1962

ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

X Full VHF Band (87-108 Mo/s and Medium
Bang, 187-570M) % 7 Valves % 5 Watts Output
* 15db Negative Feedback

30-22,000 c.p.s. +2db % Tape
Record and Playback Facilities s Conti-
nental Reception of Good Programme
Value * For 3, 74 and 15 ohm speakers.
Bend S.A.E. for leaflet.

PRICE £22.18.0 carr. Free

COMPLETE RADIO
£5.19.6. post free

4 Mullard valves, 5{n. speaker,
gﬁpe;heé Clsl-(lzuil.’:.Il gR%NgaVEW.

6 9 x § x 54in. high., Tes y us ready
for use. Mains,

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with failing emfssion. Full
instructions supplied, mains input,

Type A optional 25% and 50% boost,
2v. OF 4y, or 6.3v. or 10.8v. or 12.6v.
State voltage read. PRICE 10/8.

V. AC-D.C. ¥

DE LUXE MODEL as {llustrated with
{lluminated dlal. Fully tunable over
Medium and Long Wave. 12-month Guar-

1962 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
B8.W.16 m.—50 .

12-month guarsptee.

A.C. 200/250 v. 4-way Switch; Short-Medlum-
Long-Gram. A.V.C. and Negative feedback,
%lo‘};m output, & watte. Chassis 134 x 54 x 2}in,

dial, horizontal or vertical wording, size
10in, x 4¢in. Aligned and calibrated. Isolated

£9.10.0 carr. 2 1ns. 45

SUMMER SALE PRICES
New Boxed VALVES 8$0-day Guarantee
024 /
1RS

MAINS TRANSFORMERS 200/250 v, A.C.
Postage 2/ each iransformer. .
STANDARD, 250-0-250, 80 mA, 8.3 v,
tapped 4 v. 4 a. Rectifier 6.3v.1a, 5 v,
2 8. or 4 v. 2 a. 22/6, ditto, 350-0-350 ,,
MINIATURE 200 v. 20 mA, 6.3 v, 1l a
MIDGET, 220 v. 45 mA, 6.3 v. 2a. .
SMALL, 220.0-220, 60 mA, 6.8 v. 3 a.
STD., 250-0-250, 65 mA, 6.3 v. 8.5 & ..
HEATER TRANS. 6.3 v. 1§ amp. 00 6
Ditto, tapped sec. 2, 4, 6.3 v., 1} amp. 8/8
Ditto, sec. 6.3 v. 8 amp. .. .. 10/8
GENERAL PURPOSE LOW VOLTAGE, 2 amp.

8,4,8 868,910, 12, 15, 18, 24, 30 v. 22/8
AUTO TRANSFORMERS, 150 w. 23/
0, 120, 200, 230, 250 v., 500 w. 82/8

LARD 510" Mains transtormer 30/-
PARMEKO MAINS TRANSFORMER. Made for
special comtract, the ratings can safely be
doubled. Guaranteed 2 years. Primary 0-110-
210-230-250 v. H.T. 800-0-300 v. 50 mA. L.T.
6.3 v.l.8amp, Sized x 3§ X 3% in. ‘Weight 61lb°.

s

Bolid dielectrio 100, 300, 500 pF, 3/6.

#tog 0.
T.C.C., 5/6; Ditto, 20 kV, 9/6; 0.1
6 Tubular 500 v. 0.001 to 0.08
0.25, 1/8; 0.5/500 v., 1/9; 0.1/350 v., 94.; 0.1/2,
0.1/1,000 v, 1/8; 0.1 mtd., 2,000 voits, 3/
CERAMIC COND8., 500 v. 0.3 pF to 0.01 mid,, 8d
SILVER mg_A’gomnxum. 10% 5pF to 500 pF

3,

(£ 1 pF) 2.2 pF to 47 pF, 1/-, Ditto
to 815 pF, 1/-; 1,000 DF to 5,000 pF,

LOUDSPEAKER P.M. 8 OHM. 24, 3, 4in, 19/
5in. Rola, 17/6; 8in, Plessey, 19/8; 7in. x 4in. Rols
18/-; 6}in. Rola, 18/8; 10 x 6in. J7/6; 10in. Rola,
80/-; din. Tweeter, 25/~ 12in. R.A. 30/-; 13¢ x 8ln.,
Double Cone E.M.I. 45/=

STENTORIAN HF1012, 10in. 3 to 15 ohms, 10 w. 98/«
35 ohm, 7 x din., 25/-; 3%in., 19/6,

BAKER SELHURST

LOUDSPEAKERS
Details 8.A.E.

12in. Baker 15w. stalwart

8 or 15 ohms, 45-13,000

90/-

12i
pension,
C.ph

12w,, 35.16,000

£6.17.6
Baker Ultra Twelve,

20 c.p.a. to 25 kefs. £17.10

15in. Anditorium, 35 w.,

Bass. 20 c.p.s. to 12kc/s, £18

Details and  Enclosurs

plans 8.A.E,

TWIN GANG TUNING CONDENSERS. 366 pF,

miniature 1in. x 1}in. x 1}in., 10/-. 500pF Standard

with trimmers, 8/-; midget, 7/6; with trimmers, §/-;

800pF slow motion tuning, standard or midget, 9/,

SMALL 3 gang 500 pF, 17/,

SINGLE 25 pF, 60 pF, 75 pF, 100 pF, 160 pF, 5/6.

CONDENSER4., New k. 001 mid. 7 kV,
wmfd., 7 kV, 9/6.
mfd., 9d.; 0.1, 1/=;

000 v.

8.

; 800 p. ,000 pF, 1/e, Close tolersnce

11’;%. 50 pF

Post 2/6

an .o . .o oo U
MAINS POWER PACK. Bize 32 X 4} X 4 in.
with malns transformer, metal rectifier and
condensers to provide smoothed H.T. output
220 v. 456 mA. D.C,, L.T. 6.8 v. 2 a, Centre
tapped. Allready buiit on s strong metal chasaia.
Brand New. Bargain. Post 2/6 ,, £29/6

463  ke/s SIGNAL GENERATOR
Price 15/~ Uses B.F.O. Unit,

ready made with valve I185. POCKET
SIZE 2} x 4f x 1in. One reststor to
change, full instructions sugplled.
Battery 8/8 extra 69V 1}V, Detalls 8.A.E.

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8.
Muitiratio, push-pull, 7/8. Ditto, 10 w., 15/6. Mini-

WAVECBANGE W ITCHES
8 p. 4-way 2 water long spindle. oo .e
2 p. 2-way, or 2 p. 6-way long spindle or 4 p.

o/e

ature, 334m etc., 6/9. L.F. CHOKES 15/10H. 60/65 ,
183 ma, 5/-; 10 H., 85 m4A, 10/6; 10 H., 15/0 mA, 14/., | Y of 4 p. 3-way long spindle,, 0 .. 86
1T4 FULL WAVE BRIDGE SELENIUM RECTIFIER: | 3 P- 4-way, or 1 p. 12-way long spindle’ 1] 3/6
2x9 2,8 or 12 v. 1} amp. 8/9; 2 a., 11/8; 4 s, 17/6. [ Wavechange “MAKITS”, Wafers avail-
384 CHARGER TRANSBFORMERS, Tapped lnput 200; [ 8ble; 1 p, 12 way, 2 p. 6 way, 3 pAtywaz,
8Vd 2060 v. for oharging at 2, 6 or 12 v,, 14 ampe., 15/8, | 4 P. 3 way, 8 g 2 way, 1 wafer switch, 8/6;
3Q5 2 amps., 17/8; 4 amps., 22/6. Circuit inciuded. | 2 WAfer switch, 12/6; '3 wafer switch, 16/«
U4 4 AMP CAR BATTERY CHARGER with amp, | 2dditional wafers up to 12, 3/ each extra.
5Y8 | wmeter Leads, Fuse Case, etc., for 6 v. or 12 v., 69)9 | Toggle Switches, s,p., 2/-; d.p., W6:
x‘m BOOKS A d.p.t.d., 4/, Ex. Govt. s.p.d.t,, /=

list S.A.
SAMS 4 S CRYSTAL MIKE INSERT, 6/8
:m ‘71 12K7 f?vﬁw:f!'ﬁ;?ﬁf{‘,:}‘v’:“g’:{:mﬂ”3"' Precision engineered, Midget size
6BES  §/12Q Vabve anciity Speaker Enclosure, b/e. | | | oo TIoR MIKE 35/
sawe %{‘,&g;,‘{%;‘;ﬁ,,},’gf’g,_‘_‘:““‘“"e‘“s' Y6 || 1ASL QUALITY NTICK Mekh s 38/
AHa L g‘;’,’,‘,’;y‘ﬁ},ﬂg"g‘,‘,ﬁé’%wu 1, 2, 3 || Valvehoiders. Pax. int. oot., 4d, EA50,
) v 3. Bl- each. - and T Bl 1 MOUL DR Mg sl
o Transistor Superhet Recelvers, 7/6. . L% Bz

o biiDhe Practical Radio Inside Out, T OCh.. €di: BTG, BBA, BSG, B9A, od.
o7 Master Colour Code Chart, 1/6. 'E"’e,?a.u‘:& E5E0" %"{8("} g%ﬁ‘ 'ﬁfg g‘é?_' 11’/&'
6E6 - 5/-DL96 Transistor Controlled Modeis. 7/6. B7G. B9A oans. 1l each. d ‘

LF. TRANSFORMERS 7/6 palr
-‘Ilﬂumﬂnhﬁmﬁn,gxlllll
High Q and good bandwidth, Dats gheets.

. NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR  TUBULAR CAN
1/350V s/-ioo/uov 58 ;g;;ggg 2;.
2/350V  2/3 - -
Visoy sanoomsv  se(WEET o

250/26V 8/-2,000/67 4-

:L‘/suoovv 2‘ 500/12V 8/- 5.ooos/6v6ov 5/-
- 324 32/3 5/-

23400V &juS+8/400Y  3/6(3) 35 un0y n’-
o 84161450V  3/p 32+ 32+ 52/350V7/-
50+50/350V /-

5o/oY 3. 18+18/450V 473

644 120/350V 11/0
SOV Bj-i534 93/250V 46

100 +200/275V 12/6

4 TRANSISTOR PUSH-PULL AUDIO
gize 3x 11 x 3.  AMPLIFIER

A ready built miniature push-pull amplifier with
foput and output transformers, 4 transistors.
Idesal for use with record players, intercoms, etc.
Complete with full instructiona and circuit,

Prioe 52 [6 ov att. 2/3. 24in. Speaker 15/

Quality 2-8tage HI-FI 'AMPLIFIER

A.C, on v, ves ECL86 and
EZ80. 3 watt quality output. Mullard
tone circuits, bass boost, treble and

volume controls. Separate engraved
. front-panel with de-luxe finish, Heavy
duty output transformer 3 ohm.
Shrouded meins transformer.
enamelied chassis size 8in. x 5in. x 3in,
Bargain Price £4.10.0. Circult supplied.

THE ORIGINAL

RADIO COMPONENT

Our written

5unmntee with eve
NEW COMP 5

NENT LIST 1/

Bus 133 or 68 pass door

ry purchase.
8.R. 8tation Selhurst
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Volume Gontrols |80 2%z, COAX

Linear of Log Tracke. | Semi-air spaced {in.

Long spindles. Midget | Btranded core.

5 K ohms to » Meg.| §0Y4% 378 6d.yd.
ds. -

L/, 8/-; D.P., 4/6; Fm“Qual,w o

Btereo L/8 10/6; DP 14/6 | Air spaced. 1/=Yd.

TELESCOPIC CHROME AERIALS, 13in. extending
to 43in., 8/8 ea. Coax Adaptor Plug, 1/6 extra.
TRIPLEXERS Bands I, II, III 12/8
COAX PLUG .. 1/- LEAD SOCKET . 2/~
PANEL SOCEETS 1/- OUTLET BOXE% 4/8
BALANCED TWIN FEEDER yd. 64. 80 or 300 ohmus,
DITTO S8CREENED per yd. 1/6. 80 ohms only.
WIRE-WOUND POTS, 3 WATT. Preset Min.
All values 10 ohmws to 25 K., 3/- ea.
. (Carbon 30 K., to 2 meg.., 3/-).
WIRE-WOUND 4 WATT Pots. Long spindle,
Value, 50 ohms to 60 K., 8/6; 100 h / 3

PHILIPS TRIMMERS, 0- 10 pF 3-30 1f-.
TRIMMERS, Ceramic. 30, 50, 70 pl" 9d.; 100 pF,
150 pk, 1/3 250 pF, 1/6; 500 pF, 750 pY, 1/9,

TV etc. TRIMMER, 1000 oF, with kuob. 2/,

RmLSTOES Proterred values. 10 ohms to 10 meg,;
§w.,dd; § w., 4d.; 1w, 8d.; 1} w.. 8d.; 2 w., 1/
HIGH STABILITY. 1 W, l%, 2/-. Preferred values.
100 to 10 meg. Ditto 5%. 100 to 22 wmeg., 9d.

g

1” TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT
First class components to make a 6
transistor 2 wave band superhet chassis
Ideal for portable or table radio. All
parts including BV A transistors, ferrite
aerial, printed circuit, 8in. x 2fin., but
EXCLUDING speaker and cabinet.
El’l)lpla instructions 1/6 (Free with
t

Speakers h 7 x 4in, 25/~
Sk e 1ore, - £8.5.0

13V A4

TV Plug-in v Aerial 16I6
JACKS, English open circuit, 2/6, Closed olrcuit,
4/3, Grundig type, 3 pin, 1/3
iAcK I;II.,UGS English, 3/-; Screened, 4/-; Grundlg,

pin,
Wirewound Ext. Speaker Control, 10Q 3/s
ALADDIN FORMERS and cores, $in., 8d,; }in., 10d.
0.3in. FORMERS 5937 or 8 and cans TV1 or 2, {in.
8q. X 2}in. or {in. #q. X 1}in., 2/~ with cores.
| SLOW MOTION DRIVES. 6:1, 2/3.
SOLON IRON, 25W, 200V or 230V, 24/-,
ANTEX SUB-MIN IRON 16w. 200 or 240 v. 29/6.

& watt 173
10 watt WIRE-WOUND RESISTORS 2;_
10 ohms~—10,000 ohms JASON FM TUNER C(OIL SET
15 watt 2/- 29/- H.F. coll, aerial coil, oscillator
12.8K to 50K 10 w. . .. .. - coil, two 1f. transformers 10.7 Mc/s
detector transformer and heater choke.
AMERICAN “BRAND FIVE"” Circuit and component book using four
PLASTIC RECORDING TAPE g:\l‘vl% 2/6. h('"mllll'ég 'hlhi)l)“ l(';,\dlil'.l
. it. Jason chassis with calibrate al
Double Play 7in. reel, 2,400ft. 60/— | Spare "
o reel 1200t 3718 P}%’asclc components and 4 valves, £6.5.0.
s
fong Play _7in reel, L80UIE. 85/ | g, 1€® MAINS DROPPERS. Midget adjustable slide
51, reel, 12001t 23/8 | 00 L8 11 57001 000 o, ‘5/-; 024, 1200 ohins, 5/o;
__ Bin. reel 900ft. 18/8 | 5in. 9/ 0,154, 1500 ohms, 5/~; 014, 2, ooo ohms, 5fe,
Standard 7in, reel, 1,200tt, 25/- | 52in. 2/« MIKE TRANSFORMER. 60-1, 3/9.
bin. reel, 600ft. 18/~ ! Tin. 2/8 P.V.C. Conn. Wire, single or stranded, 2d. yd.
“Instant” Bulk Tape Eraser and Sleeving, lor2mm, 24.; 4inm, 3d.; 6 mm, 5d, yd.

Head Defluxer, 200/250 v. A.C., 27/6.
Leaflet with full details.S.A.E.

CRYSTAL SET BOOKLET, 1/-.
CRYSTAL DIODE G.E.C., 2/-, GEX34, 4/-, 0A81, 3/-.
H RESISTANCE PKONES. 4,000 ohms, 15/- pr.
BW'ITCK CLEANER. Fluid squlrt spout, 4/6 tin.

HIGH GAIII;V TV PRE-AMPLIFIERS

ND 1 ll.B.L
Tunable channels 1 to 5, Gain 18dB.
ECC84 valve. Kit prlce 20/6 or 49/6
with power pack. Details 6d.

valves if preferred.)

SPEAKER FRET. Gold cloth, 17 x 25in., 5/+; 25 x
35in., 10/, Tygan, various colours, 52in. wide from
10/- it.; 26in. wide, from 5/~ ft. Samples, 8.A.E.
Expanded Metal, Gold, 12 x 1%in., 8/-.

TELEVISION REPLACEMENTS
Line Output Transformers
from 45/- each, NEW Stock
and other timebase components, Most
makes available. S.A.E. with all enquiries

“REGENT” 4 VALVE

BAND Il LT.A.—Same_prices. 96
Tunable channels 8 to 13. Galn 17 dB

RANGE
1/16in. Paxolin Panels, 10 x 8in., 2/-.
Miniature Contact Cooled Rectifiers, VALVES
EOV 50mA, 7/6: 250V 60maA, 8/8; 250V KIT PRICE
85mA, 9/6; 200 mA, 21/-; 300mA, 27/6.
TV et Silfeon Sut-Min. Rectitier. 125V, £6. 6. 0.

300mA, 8/6; 250V, 300mA,
Selenium Rect., 300V 85mA, 5/-.

Colls Wearite type. 3/- each.

Osmor Midget Q" type, adi. dust core,
from 4/- each, All ranges. List S.A.E.
Teletron D.W.R. L. and Med. T.R.F.
with reactions, 4/-. Med. wave D.R., 3/6.
Ferrite Aerials, M., 8/8; M. and L.. 12/6.
Osmor Ferrite Rod Aérials, L. and M
for transistor circuits. 10/- each.

¥errite Rods, 8 x {in., 3/-; 8 x 5/161in., 3/-.
H.F. Chokes, 2/6, Osmor QCl, 6/9,

T.R.F. Coils, A/HF. 7/- pair. HAX, 3/
Repanco DRR2. 4/-. DRX1, 2/6.

Radio Screwdriver, & 8d.

Neon Mains Tester Screwdriver, 5/-.
Solder Radiograde, 4d. yd., tlb. 5/-
Black Crackle Paint. Air drying, 3/- tin.

Aluminium Chassis, 18 s.w.g,
undrilled, 4 sides, riveted corners,
lattice fixing holes, 2iin. sides, 7 x 4in.,
4/6; 9 x Tin., 5/9; 11 x ’Hn.. 8/9: 13 x %in.,
8/6: 14 x Tiim 10/8; 15 x l4in.. 12/6;
18 x 16 x 3in.. 16/8.

Aluminium Panels. 18 s.w.g.. 12 x 12in.
4/8; 14 x 9in., 4/-; 12 x 8in.. 3/-; 10 x 7in.,
2/3; 8 x 6in., 2/-.

Plain

carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x d4in.
high Flux Speaker. T.C.C. Printed Circuit and
] condensers, Components of lnest quality

clearly identified with assembly Instructions.
Osmor Ferrite Aerial Coils. Rexine covered
attache case cabinet, Bize 12in. x 8in. x 4in.
Batteries used B126 (L5512) and AD35 (L5040,

l 10/9 extra. Instructions 9d. (free with kit.)

COMPONENT SHOP

SPECIALISTS

Post 1/-, unless otherwise stated.

C.0.D. 2/-.

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO I665

MONARCH RECORD PLAYER

Kit with ready built amplifier, speaker

and cabinet. 2 lo 0

carr.and ins.

Barrard deluxe auto-player kit
£14.10.0 Cerr, 8nd jos. 5

detaus S.A.E..

With finest quality AUTOCHANGER
RCI121 (plug-in  xtal head), Ready
built 2-valve amplitier, Loudspeaker
and contemporary styled Portable
Player Case.

Allitems guaranteed to fit together
perfeetly, ean be assembled in thirty
minutes, full instructions supplied.
4 Speed Autochanger, B.3.R., U.A.14  £7.10.0

B.8.R., U.A.12 8tereo/Mono .. 2860

Garrard Model Autoslim ., .. 27.19.8
4 Speed Single Players, EMT | .. 2650

Garrard TA Mk.ll, GC8 He&d .. 8800

Garrard Model 45P GC8 ., .. %8.17.8

Garrard 4HF Trapseription | £17.19.8

Amplifier player cabinets (except 4 HFD 70/
9-valve awplifier and 6}in, speaker ., 6/~
3-valve awmplitier and 6in. speaker .. 105/-
Wired and tested ready for use with above,
All sapphire styli available from 8/«

ARDENTE 'l‘ranslqlor Transformers

3 CT; *u sh-Pull to 3 ohm;
X
& 3 l(i‘;I‘ Push-Pull Driver
n.
5 : 1 Output to 3 ohms for
9/6

1 Output to 3 obhms golr
1 Driver Transformer, 10/~
Type D240 8 5 ‘I Driver Transformer, 10/=

ARDENTE VOLUME CONTROLS
Type VC1545, 5K with switch, dia. 0.91n., 5/8.
Type VC1760, 5K with switch, dia. 6.7in., ‘10/6
Deat aid ear plece xtal or magnetic, 7/6.

x §in
Type DI6T. 182 :
0C72, etc., !xb
Type D239,

WEYRAD
COILS AND TRANSFORMERS FOR
2. W AVE  TRANSISTOR SUPER

HETS WITII PRINTED CIRC Ul'l‘
AND FERRITE ROD AERIAL

.|, Long and Medium Wave Aerial—RA2W,

On 6in. rod, 208p1’<‘ tuning.

Car Aerial C 1/-

Osc. Coil P50/1AC 176pF tuning.

1st and 2nd I.F. Trans,—P50/2CC. 4’70kc/s

11/16in. dla. by #in. 7 each.
3rd L.F, Trans.—P50/3CC. 6/~
Spare Cores. each.
Driver Transformer—LFDT4. 9/8

w avechanFe Switch

6
Printed Circutt—PCAIl, Size 2§ X 8iin.
Ready drilled and printed. ‘916
Volume Control, 5K-DP. 4/8
7 x 4in., 35 ohm Speaker. 25/~
31in. round 35 ohm speaker. 19/6
24 Fixed Resistors. 10/6
16 Fixed Condensers. 21/-

Tuning Gang with trimmers.
6 Mullard Transistors and diode. 42/6
Constructor's Booklet. 2l

NEW MULLARD TRANSISTORS
0c71 6/-, 0CT72 776, OC81D, 716, OC81, 7/8,
OC41 8/9, OC45 8/9, OC171 10/8, AF117 9/6
Sub Mmlature Condensers. 0.1 mfd,
30 v. 3. 8, 16, 25, 30, 60, 100
mid. 15 volt 2/6 each.

B.B.C. Pocket 2 Transistor. M.W.
and L.W. Radlo Kit, 22/8.
Minl earpiece, 7/6. Batt. 98

(Export Sen
and extra nostaoc)

wWwWw.americanradiohistorv.com



www.americanradiohistory.com

PRACTICA

580

Easy-to - build kit - sets of

AMATEUR TRANSMIT-
TER. Model DX-40U. Self-
contained. 80-10 m. Power
input 75 w. C.W,, £0 w. peak,
C.C. phone. Qutput 40 w. to
aerial. Provision for V.F.O.

£33.19.0

AUDIO SIGNAL GENERATOR. Model AG-9U. 10 ¢/s-100
ke/s, switch selected. Discortion less than 0.1%. 10 v. sine wave
output metered in volts and dB's 08  om £21.9.6
VALVE VOLTMETER. Modei V-TA. Measures volts to 1,500
(D.C. and R.M.5.) and 4,000 pk to pk. Res, 0.10-1,000 MQ. D.C.
input impeded. 11 MQ. With test prods, leads and standardising
battery o0 o £13.18.6
R.F. SIGNAL GENERATOR. Model RF-tU. Gives accurate
source of R.F. up to 100 Mc/s on fundamentals and 200 Mc/s on
harmonics. Up to 100 mV output on all bands. . £12.15.6

SINGLE SIDEBAND ADAPTOR, Model SB-10U
May be used with most A.M. trans-
mitters. Less than 3W R.F. input
power required for {OW output.
Operation on 80, 40, 20, |15 and 10m
bands on USB, LSB or DSB £39.5.0
HI-F! I8W STEREO AMPLIFIER
Modei S-99. Ganged controls.
Stereo/mono gram, radio and tape
SB-10U recorder inputs. Push-button selec-
tlon. Printed circuit construction 7.19.6
HI-FI AM/FM TUNER. Tuning range: FM: 88-108
Mc/s. AM: 16-50, 200-550. 900-2,000 m. Tuning heart
(£5.5.6 incl. P.T.) and |.F. amplifier (£20.13.0) sold separ-
neely. Printed circuit board ... o0 Total £25.18.6

SHORTWAVE TRANSISTOR PORTABLE. Model
RSW-I. Two short bands, trawler and medium £22.8.0

6-TRANSISTOR PORTABLE. Model UXR-I,
Prealigned I.F. transformers, printed circuit, 7 x 4in.,
high flux speaker. Real hide case £14.3.0

TAPE RECORDING/PLAYBACK AMPLIFIER
Stereo (TA-IS) ... £24.10.0 Monaural (TA-IM) £19.2.6

STEREO CONTROL UNIT USC.l.

TA-IS

L WIRELESS Navember, 1962

highest quality at lowest cost

AMATEUR TRANSMIT-
TER. Model DX-100U
Covers all amateur bands,
160-10 m. 150 w. D,C. input.
self contained with power
Supply. Modulator, V.F.O,

£74.19.0

DX-100U

2U. Wideband amplifiers
ent, etc. Vaertical freq. res-
s without extra switching. T/B covers 10 ¢/s-500
000 £38.10.0
PORTABLE SERVICE OSCILLOSCOPE. Modsl OS-l.
Compact portable scope ideal for servicing and general work. Y
amplifier sensitivity 10 mV/cm; response. 3 dB 10 ¢/s-2.5 Mc/s.
Time base 15 c/s-150 ke/s. Printed circuits. Case 7§ x 43 x 124in.
long. Wt. only 104Ib. o0 . . £19.19.0
THE “MOHICAN” GENERAL COVERAGE
RECEIVER, Model GC.1U. Fully Transistorised
Including 4 piezo-electric
transfilters. Excellent port-
able or general purpose
receiver for the amateur and
short-wave listener. £39.17.6
VAR. FREQ. OSCIL.
LATOR. Model VF-1U
Calibrated 160-10 m,
fundamentals 160 and 40

m, Ideal DX-40U and sim-
ilartransmitters. £11.17.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s. Tuning
Unit (FMT-4U) with 10.7 Mc/s LF. output (£3.2.0 inc.
P.T.) LF. Amplifier (FMA-4U) complete with cabinet
and valves (£12.6.0) ... oo Total £15.8.0

6W STEREO AMPLIFIER. Model $-33. 3 w/chl.

inputs for radio-tape and gram., Stereo or Mono ganged
controls. Sensitivity 200 mV. £13.7.6

SINGLE CHANNEL AMPLIFIER. Mode! MA-I2,
10-12 wartt Hi-Fi amplifier. Extremely low distortion
and wide frequency range £l

Sin. OSCILLOSCOPE, Model O-l
essential for TV servicing. F.M. alignm
ponse 3 ¢/s-5 Mc/.
ke/s in S ranges

GC-lU

Luxury model with press-button inputs
to suit any pick-up or tuner and most
tapeheads. Output 1.3 v. R.M.S, per
channel, Printed circuit construction.

£19.10.0

Money Saving “PACKAGED
DEALS” of Complete Stereo
Equipment from £46.6.0

HI-FI SPEAKER SYSTEM. Model
$SU-). Ducted-port bass reflex cabinet
“in white." Twin speakers. Pedestal
model £11.19.6. Bookcase model.

£11.5.0

HI-FIEQUIPMENT CABI-
NETS. Range available to meet
various needs. Details on request.
(MALVERN equipment cabinet
illustrated on the left) from
£11.12.6 to £18.10.0.

STEREO HEAD PREAMPLI-
FIER USP-I. Ideal for boosting
tape-head output and low output
pick-ups (e.g. Decca ffss) £7.7.6

“COTSWOLD" HI-FI SPEAKER
SYSTEM. Acoustically designed en-
closure '‘in the white” 26 x 23 x 15¢in.
12in. bass speaker with 2in. speech
coil, eltiptical middle speaker. Pres-
sure unit covers the full freq. range
of 30-20,000 cfs., complete wich
cross-over unit, level control, etc.

£23.4.0
AUDIO & DO-IT-YOURSELF

accessories also available

MALVERN

Assembled models also available—prices on request.
Deferred terms available over £10. Free Delivery U.K.

COTSWOLD

‘————————————————————

Please send me FREE CATALOGUE (Yes/NO)e oo
Full details of model(s).

PWII

!
!
!
!
i
!
L

‘DAYSTROM LTD.

: Dept. P.W.11, GLOUCESTER, ENGLAND

I A member of the Daystrom Group, manufacturers of the
I WORLD'S LARGEST-SELLING ELECTRONIC KITS
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= Editorial and Advertisement

= ffices:
PRACTICAL WIRELESS

George Newnes, Ltd., Tower House,
Southampton Street, W.C.2.

© George Newnes Ltd,

[IHHRINTHI

1962

Phone:

Temple Bar 4363

Telegrams: Newnes, Rand, London,
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year

Infand - - = - £1.9.0 per annum
Abroad = = = = £1.7.6 per annum
Canada = = =~ = £1.5.0 per annum
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The Editor will be pleased to consider
articles of a practical nature. Such
articles should "be written on one side
of the paper only, and should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for  manuScripts, - every
effort will be made to return them if a
stamped and addressed envelope is
enclosed. _ All correspondence intended
for the Editor should be gddressed:
The Editor, PRACTICAL  WIRELESS,
George Newnes, Ltd.,
Southampton Street, A

i to the rapid progress in the
esigns of wireless apparalus and to
ur efforis to keep readers in touch
with the latest developments, we give
o warranty that apparatus described

t the sub

n our columns ject of
etters patent

Copyright in all drawings, photo-
graphs and__ articles published in

PracCTICAL  WIRELESS specifically
eserved  throughout the —countries
ignatory to the Berne Convention and
U.S.A. Reproductions or imitations
of any of these are therefore erpressly
forbidden. PRACTI WIRELESS
incorporates ‘' Amateur Wireless.”

5

i

i
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Practical Wireless

(i

TWO NEW BLUEPRINTS

NCLUDED in this issue of P.W. is the second in our current
series of free blueprints, dealing with a pre-amplifier and a
VHF tuner.

The Mayfair pre-amplifier has been specially designed to feed
the Strand amplifier (which was the subject of the Qctober blue-
print) but it can be used equally well with any other high quality
amplifier requiring an input of up to 250mV.

The Mayfair has all the features one expects from a versatile
control unit, including a choice of five separate input circuits,
treble and rumble filters, treble and bass cut-and-lift controls and
two outputs—normal output for feeding the power amplifier and
an auxiliary output for feeding a tape recorder.

The other side of the blueprint features the Savoy VHF tuner.
This incorporates a turret tuner which can be switched to the
three BBC Band 11 F.M. programmes plus two positions for Band
I and Band III Television sound (A.M.) The turret is supplied
ready trimmed and fitted with the appropriate coils. In the inter-
ests of quality, the discriminator is of the Foster-Seeley type,
which permits the use of A.F.C.

The December issue of P.W. will also contain a free double-
sided blueprint to complete the present series.

A P.W. FILM SHOW

ON February 1st, 1963, beginning at 7.30 p.m., a film show is
to be held at Caxton Hall, Westminster, London. As in
previous years this show has been arranged in collaboration with
Mullard Ltd. and will include the showing of the two films “Fuel
for the Future” and “The Electroneers”.

Readers are invited to apply to these offices for free tickets
which are now available. When applying for tickets, please en-
close a S.A.E. (which must measure at least 3} X 6in.).

RADIO SHOW INTEREST

LTHOUGH the Radio Show has come and gone, many ine
teresting facts continue to emerge from those hectic two
weeks.
A research team acting on behalf of Bush Radio Limited took
a 121 % test sample and found that of the 350,620 visitors in ten
days, no fewer than 138,277 spent a considerable time in their
clients’ demonstration room. In addition 72,739 visitors passed
through the main stand and the information desk dealt with a
total of 12,062 firm enquiries.
Yet, despite this obvious interest by the public (and by the
dealers) many firms considered it not worth while exhibiting. We
wonder exactly why?

IllllllllIlllllIllllIlllIIIllllllllll|l|lllll||||lIIIlllllIlHlIlIIIll||llllllIlllll||IIllII|IIlIIllllll!llllmlllll"lllml
Our next issue dated December, will be published on November 7th,
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NEWS AT HOME
AND ABROAD

Broadcast Recelving Licences

HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of July, 1962,
in respect of wireless receiving
stations  situated within  the
various  Postal Regions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.
Total

R

London Postal . . 641,529
Home Counties S o . 594,662
and . . . .. 430,216
North Eastern ., . . .. 455,066
North Western o o 391,408
So‘lith Western .. 00 349,780
es and Border Count{es 199,284
Total England and Wales ., 3.061,852
Ecotland aq e o 327,135
Northern Ireland .. 109.340
Grand Total . 3,498,327

Extension to A.A. Radio Network

OVER 1,200 square miles of
North-East England were
recently added to the area
covered by the Automobile
Association’s radio - controlled
breakdown services with the
official opening of a new A.A.
area headquarters at York.
The new Fanum House serves
the North and East Ridings of
Yorkshire and is the third A.A.

officc to be established in
Britain’s largest county, the
others being at Leeds and
Sheflield.

Radio emergency services are
available from the new office
from 8a.m. untii 11 pm., calls
to the office ouiside those hours

PRACTICAL WIRELESS

being switched automatically to
the A.A. office in Leeds, from
which help is forthcoming at any
hour of the day or night.

New Experimental Dish Reflector

A 30ft diameter experimental

dish reflector has recently
been produced at Marconi's
mechanical engineering works at
Felling, Co. Durham. It has
been designed to operate at
wavelengths down to 3cm and an
intensive programme of load and
deflection tests has been arranged
for it.

Several new production tech-
niques had to be devised in order
to ensure a sufficiently high
degree of precision and this large
dish has been manufactured with
a measured surface accuracy of
better than 20 thousandths of an
inch standard deviation. Reflec-
tors of this type working at

@ moo o

T

A start has already been made on the new radio tower whi

‘November, 1962

IWIREILESS
71111

these high frequencies are likely
to find increasing use in the field
of satellite tracking.

in

Transistors Replace Valves

U.K.-Belgium Cable

'_l‘RANSlSTORS will take the
place of valves in the U.K.-
Belgium submarine cable when
new repeaters are inserted in the
cable in mid-1964. This will be
the first British cable using tran-
sistors and will provide a big
increase in circuit capacity,

An order for transistorised
repeaters has been placed by the
Post Office, working in partner-
ship with the Belgian Regie des
Telegraphs et des Telephones.

The cable, laid in 1948
between St. Margaret's Bay,

Kent, and La Panne, at present
carries 216 telephone circuits and
by

inserting two transistorised

ich will house

the Museum Telephone Exchange. in London, and will also be used for
radio and television broadcasting.
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raised to 420 circuits of standard
CCITT quality for 4kc/s spacing.
The cable, which is 47°5 nautical
miles long, is a single coaxial
cable of 1'7in. diameter in which
the polythene core incorporates a
partial air space.

It is the largest type of sub-
marine coaxial telephone cable
in service, but, since it was laid,
the rapid development of sub-
merged repeaters has made the
use of such large and expensive
cables less attractive.

An essential feature of the
submerged repeater is  the
emphasis on reliability and, as
one of the factors to achieve this,
only components of proven
reliability are incorporated. The
transistor offers obvious advan-
tages for a submerged repeater
because its power requirement is
substantially less than that of a
thermionic valve - of similar
capacity; this should give an
advantageous reduction in power
feed voltages for a long system
using many repeaters in tandem.
However, until it has been estab-
lished that transistors will meet
the exceptional reliability
requirements they will not be
incorporated in submerged
repeaters for use on long routes.

The present system uses fre-
quency bands of 60-956kc/s and
1152-2048kc/s for the 216 circuits
now in service; the new system
will use bands of 312-2044kc/s
and 2544-4276kc/s and the tran-
sistorised amplifier in each
repeater  will therefore be
operating in the band from about
0-3 to 4:3Mc/s.

It is expected to have the
repeaters ready for insertion in
t};e cable by about the middle of
1964.

Experimental Transmissions of
Stereophonic System

SINCE (958 the BBC has been

making experimental stereo-
phonic transmissions on alternate
Saturday mornings, using the
sound transmitters of television

stations for the right-hand
channel and the Third Pro-
gramme transmitters (medium

wave and VHF) for the left-hand
channel. The use of two trans-
mission channels in this way
makes it necessary for listeners
to have two receivers and would
not be practicable for
regular stereophonic broadcast-
ing. Although no decision has
been made to introduce a stereo-
phonic service the BBC is now

PRACTICAL WIRELESS
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The 30ft diameter experimental dish reflector, recently produced by

Marconi's.

making some experiments with a
system in which a single VHF
transmitter is mnsed for both
channels in such a way fhat
listeners with ordinary VHF
receivers can obtain satisfactory
monophonic reception of the
stereophonic transmissions.

On 28th August the BBC
started a series of experimental
transmissions from the Wrotham
VHF sound station, using the
Zenith-GE stereophonic system
developed in the USA. This
system is compatible—ie.. the
stereophonic  signals can be
reproduced moncphonically by a
conventional VHF receiver. The
mazin purpose of these trans-
missions, which will continue for
atout ten weeks, is to enable an
engineering assessment of the
Zenith-GE system to be made
under service conditions, in par-
ticular to allow a check o be

www.americanradiohistorv.com

carried ouf of the service area for
stereophonic  reception. The
Wrotham  Third  Programme
transmitter (91-3Mc¢/s) is being
used for the experiments with an
effective radiated power of
12Ckw.

There are four regular trans-
missions each week and each
transmission consists of a setting-
up period lasting about five
minutes, followed by the playing
of stereophonic recordings. The
setting-up period consists of foar
speech items from different posi-
tions in the following order:
centre, left, right, centre.

The service area of the stereo-
pbonic transmissions is some-
what less than that for the
normal transmissions from
Wrotham and in the fringe of
the service area the stereophonic
effect may not be realised with-
out an i receiving acriak
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amp, or fed to either of these via

The___
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THIS EQUIPMENT IS
THE SUBJECT OF ONE
SIDE OF THIS MONTH'S
FREE BLUEPRINT.

jHE Savoy tuner, which forms the subject of
one side of this month’s Free Gift Blueprint has
been designed on novel lines, as may be seen from
the circuit. Firstly, it utilises a commercial type of
tuner of the switched type, being pre-set fo five
stations. Two of these are for the
local TV transmissions (A.M.), and
the remaining three the standard
BBC F.M. transmissions. Accord-
ingly, the turret requires critical
adjustment and this is carried out
by the manufacturers, so that part
of the main alignment troubles of
an F.M. tuner are already over-
come.

Outputs

Secondly, the I.F. stages are
based on normal lines. but after
the detector, which is of the Foster
Seeley type, the output may be
taken direct to an amplifier or pre-

a cathode follower, and it will be
seén on the blueprint that there is
a broken line between these two
points (A) indicating the fact that
the circuit may be terminated on
either side of it, as well as after
the cathode-follower (B).

This divides off the power
supply, and indicates that if
desired, the mains section may be dispensed
with and the tuner fed from a power amplifier.
There are thus two alternative schemes available,
and when building the tuner the chassis may be cut
down in size to suit the actual unit which is to be
used.

I.F. and Detector

The tuner is fed direct to the I.F. section which
eonsists of two stages—the first an EF89, the gain

cwoy _

VHF
TUNER

By W. J. Delaney

of which is controlled by the AGC line, and the
second an EF80.

The next stage is the limiter, which also employs
an EF80, and the output from the previous stage
is tapped off between these two and the signal

The finished tuner.

rectified by a simple diode with I.F. filter and
taken to one side of 4 simple change-over switch.
The output from the limiter is taken through a
special discriminator transformer to a simple
double-diode valve from which it is fed to the
other side of the change-over switch previously
referred to.

It will be noted in the circuit that the arm of
this switch is on the line “ A ™, and the signal at
this point may be either the F.M. or A.M.—

www americanradiohistorv com
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Fig. 5—The drilling details of the chassis.

position of the switch—and is
the pre-amp or the cathode-

according to the
taken either to
follower.

Construction

Having decided on the type of tuner which is
required the chassis should be drilled as shown in
Fig. 5, noting particularly the cut-out for the
turret. Some care is necessary here, as if the cut-
out is too large, the chassis will be weakened,
whilst if too small, difficulty will be experienced in
fitting the turret without distorting it. When the
chassis has been drilled grommets should be fitted
as required, and then the actual work of wiring
commenced.

For this, it is preferable to make up the two tag-
boards first. Fhese should be fully wired, and the
appropriate  extension leads attached. Note
particularly here that if the A.M. section is not
required (owing to the use of an alternative turret
of the all-F.M. type) the tag-panel 2 may be
suitably shortened, and one of the output coupling
condensers omitted.

Capacitor C17 is shown at two points, (a) and

(b). If the cathode follower is dispensed with, then
the output is taken direct from Ci17(a). The capa-
citor marked C* in Fig. 4 is important from the
point of view of stability, and may give more
stable working on F.M. if transferred to a position
over Cl16, R19 etc.

Wiring and Turret

Proceed with all the wiring as shown in Fig. 4,
and only when this has been completed and
checked should the turret be mounted and wired.
Fig. 6 shows the position and colour coding of the
leads of this, agd in conjunction with Fig. 4 there
should be no difficulty.

Just one word of caution when connecting up
the leads on the turret. The AGC lead (coloured
green) is attached on the turret to a resistor, and
care should be taken when taking out the green
lead to the short tag-strip not to pull the lead so
that the resistor comes into contact with the valve
screen and thereby introduces a short-circuit.

Switch S2 may be of any preferred type, either
a simple toggle, or a rotary with long spindle—
depending upon how you intend to mount the

www.americanradiohistorv.com
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chassis on completion. By using screened leads for
the three points on the switch it is possible to
mount the switch on a control panel remote from
the chassis, and this was the idea behind the
prototype,

The switch was then mounted close to the main
control on the turret, but if desired an ordinary
toggle may be mounted in place of the grommet
in Fig. 4 and the three leads terminated there.

Alignment

When wiring is complete, the tuner is ready for
alignment and the first task is to check carefully
for any short-circuits or left-out connections. Go
over' the circuit carefully, and check with a meter
for any H.T. shorts. When satisfied that every-
thing is in order, alignment may commence and it

An underside view of the tuner.

should be stressed here that the turret and the LF.
transformers (with the exception of the dis-
criminator transformer) are pre-aligned by the
;inr:kers and should not be adjusted in any way at
t.
- Insert the various valves as shown in Fig. 4 and
switch on. As soon as the valves have reached
normal temperature some sound should be heard
at all the five settings of the turret. Note carefully
that this has twelve positions, and therefore a
number of these will not be productive of signals.

Ideally, alignment should be carried out using a
wobbulator and oscilloscope. If this equipment is
not available, an ordinary A.M. signal generator
and high resistance (10,000Q/V or more) testmeter
can be used.

Clip the negative lead of the meter to the chassis,
and join the other lead to TPI via a 100k resistor,
the ends of the resistor being clipped off to about
{in. to avoid detuning effects.

Then loosen the screening can on V2 and slip
a small roll of paper under it so that it encom-
passes the valve, and replace the can just short of
the skirt. In other words remove the can slightly
so that it is still over the valve but is not earthed,

See page 589 for Components List

November, 1962

Clip the signal generator lead to the can through
the hole in the top and this will provide ideal input
coupling without upsetting the tuning. Tune the
signal generator to 10:7Mc/s. The LF. trans-
formers should now be adjusted to provide a
fairly wide response centred round the inter-
mediate frequency—say a width of 150kc/s. ¢

As these transformers are over-coupled a stag-
gered response will not be possible—that is, it will
not be possible to tune one primary to say, 10-64
and its secondary to 10-74 and so on. However,
with patience a nicely squared response may be
obtained—but use a long thin plastic trimming
tool, not a screwdriver.

The Discriminator

We now come to the most tricky part of the
trimming, namely the discriminator transformer.
The meter should be transferred
to T/P2. The trimmer at the lower
end of the transformer (secondary)
should now be adjusted down to
zero and a careful note made when
the meter pointer arrives at the
end.

The two leads must now be
changed on the meter and the
trimmer again adjusted until it
starts to increase. (A centre-read-
ing meter would indicate the
passage of current from negative
through zero to positive.) Make
quite certain that you have the
zero point accurately defined and
then adjust the trimmer so that

there is a very small residual
positive  voltage—not exceeding
V.

Now adjust the trimmer on top
of the transformer (this is the
primary) to show a maximum
reading, and return - to the
secondary trimmer and adjust this for absolute
zero. Return again to the top trimmer and make
certain there is no improvement possible and the
tuner is then set up.

On no account should the trimmers on the turret
be adjusted until station reception has been

{F input
iead

«||T

AFC

Fig. 6—Connections from the turret tuner unit

obtained at all five positions. If there is any dis-
tortion present on one station only, then the trim-
mer for that may be adjusted through the hole in
the turret screen, but it should only need the
slightest movement, and if this is ineffective,
attention should be paid to the adjustment of the

LF.s ]
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A HOME-MADE
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HI-Fl OUTPUT TRANSFORMER

THE USE OF A TERTIARY FEEDBACK
WINDING ARRANGEMENT SIMPLIFIES
THE CONSTRUCTION OF THIS TRANS-
FORMER AND REDUCES THE COST.

jHE section diagram of one of the author’s
tertiary-wound transformers is shown in Fig. 12,
which - may seem, at first glance, to be
as complex as the conventional high quality
product, but it is really quite a simple job for the
enthusiastic home constructor. Sections 1 and 7
are only of 20 turns each spaced to form single
layers and the secondary (4) is a simple winding
of about a hundred turns. The primary is_so
arranged that sections 2 and 5, serving one valve,

Fig. 10—The construction of the bobbin.

match 3 and 6 for the other much more accurately
than the more usual arrangement in which only
the number or turns—and nothing else—can be
matched.

Laminations

The amateur’s main difficulty is obtaining core
material, for very few dealers carry laminations
in stock and the delivery for small orders of
ome or two stacks seems somewhat lengthy.
Fortunately, the tertiary-wound transformer is so
stable, so free of trouble in the use of heavy
negative feedback, that quite generous tolerance

is permissible in the choice of laminations before

BY W. GROOME

(Continued from page 502 of the October issue)

any audibly detectable loss of quality occurs.
Because of this, a departure has been made from
the usual rigid specification that limits the
amateur’s choice of material (and reduces expenses
because core material is far from cheap) and con-
structional details will be given which can be
adapted to material that is available or easily
obtainable.

Stripping down an old component is one way of
obtaining laminations, and wire too. It can bring
a slight simplification in the job of re-winding,
because, as stripping proceeds, the turns per layer,
and the number of layers can be counted and so
the number of primary turns to put on for power-
handling at least equal to, and probably better
than, the original component can be discovered.
It will be a useful guide, but not quite all of the
wire will go back on because two single-layer
tertiary windings, some extra insulation and a
possible loss of compactness owing to hand-
winding, will use up some space. The sacrifice
need not be too great, and the turns-ratio (if it
must be the same) can be maintained.

Former

The constructor who does not resort to using
old components will have to make decisions on
wire gauge and number of turns, but some
guidance will be given. The transformer needs
a special cheeked and partitioned bobbin in place
of the simple former most often used, and this,
shown in Fig. 10, can be made at home from
paxolin, Perspex or even cardboard. Cardboard
bobbins look rather the worse for wear on com-
pletion of the winding but can be made to serve
the purpose.

Set the dimensions by measurement of the stack
of laminations. The énd cheeks and the central
partition are identical, and can be slotted to enable
the leads to be brought out if rigid material is
used. Alternatively, with cardboard, they can be
brought out through holes pierced with a needle
as winding proceeds. A bobbin made for a core
of square section will wind more smoothly than
one made for a rectangular stack. A geared hand-
brace makes a useful winder when clamped in a
vice. Check the gear ratio by counting the chuck
revolutions for one turn of the handle. Fig. 11
shows one simple way of fitting the bobbin to the
chuck. It comprises a woodscrew driven into a
piece of wood of the same size and section as the
core; the head is then removed.

www.americanradiohistorv.com
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The gadget must be made accurately, otherwise
it will revolve with a wobble that will cause over-
lapping turns and snapped wires. Try cutting the
wood oversize and paring it to exact size after
fitting the screw,

Ratio

Almost the only simple aspect of transformer
design is the turns ratio, which is given by (Zp/Zs)
where Zp and Zs are respectively the valve
output impedance and the nominal loudspeaker
impedance. All others are so complex that no
single specification can be offered when the object
Is to enable the constructor to use available
materials. Nor would it be helpful to present a
page of formulae with an invitation to the con-
structor to sort it out himself. Because of these
difficulties, and because the tertiary-wound trans-
former is tolerant to a reasonable range of varia-
tion, a procedure that seems rough and ready is
given but which will prove satisfactory. A general
description of the method will be given first,
followed by step-to-step winding instructions.

Refer to Fig. 12, which gives a cross-section of
the windings with the core on the left and the
partition seen horizontally. The cheeks, which
would be horizontal at top and bottom, have been
omitted to avoid confusing the leads in the
diagram. All sections are balanced equally each
side of the secondary winding (section 4), and
therefore this section must be positioned accurately
half-way through the depth of the winding space.
Allowing for four layers (at the most) of 20 or
22 s.w.g. enamelled wire plus paper interleaving
and Empire cloth insulation, the secondary will
occupy 0-20in. of winding space, of which 0-10in.
will lie either side of the true mid-point.

Mark these boundaries on the outsides of the
cheeks near the slots, or on the insides if they
are not slotted. The inner marks indicate the
limits of sections 1, 2 and 3. There. with all
insulation layers, they must stop, regardless of the
number of turns wound on because an equal space
Is needed for sections 5, 6 and 7. As all four
primary sections are equal, the number of turns
on section 2 can be multiplied by 4 and the
product divided by the required turns ratio to give
the number of turns that must be wound on for
the secondary (section 4).

Turns

Reference to standard wire tables will give
advance guidance as to the likely number of
primary turns that can be accommodated. The
width between one cheek and the partition divided
by the wire diameter gives the number of close-
wound turns per layer. The section depth less
0-05in. for insulation gives the actual winding
space. Add 0-003in. to the wire diameter for
interleaving paper and the layer thickness is
obtained. The total number of turns is then given
by

Winding space X turns-per-layer

Layer thickness

From 3000 to 3500 turns is a fair total for a
primary winding and the gauge can be chosen
from the range 32 to 38s.w.g. to suit the available
space. If the original gauge of wire is used with
an old component, it will be found that the

November, 1962

number of turns is less than the number removed.

Use laminations of reasonably good quality and
aim for a core section of about %in. square for
5W and up to 14in. thickness for 10W. Make the
bobbin to suit and mark the secondary boundaries
on the cheeks. Wind section 1 (Fig. 12) straight
on to the bobbin, 20 turns only, spaced to occupy
the full width, passing the partition so that 10
turns lie each side of it, Gauge (25 to 30s.w.g.)

Head of
screw

s
Fig. 1i—A suitable bobbin holder for use with a geared [
brace for winding. ,

is not very important because the feedback net-
work draws virtually zero current and only a few
milliamps of V1 cathode current passes through
the winding.

Insulation

Fasten the wire ends to the cheeks with adhesive
tape to prevent them becoming tangled as winding
proceeds. This section will operate near to earth
potential, but the next will have a wide AC
swing; therefore, three layers of 0.005in. Empire
cloth should be wound on for insulation. It also
provides an even surface on which to commence
the next winding,.

The first primary layer for section 2 should be
close-wound to fill the width between one cheek
and the partition. Note the number of turns, add
a layer of 0-003in. paper and continue to add
similar paper-interleaved layers until it is obvious
that the addition of three layers of Empire cloth
will fill the allotted
space  up to the
boundary mark, Calcu-
late the total number
of turns.

Section 3 is identical
to section 2 but, as it
serves the other valve
of a push-pull pair, it
must be wound in the
reverse direction.
Simply take the bobbin
off its temporary wood
core and put it on the
other way round; then,
rotation of the winder
need not be reversed.
This section, complete
with insulation, should

Fig. 12 (right)—
The arrangement of the
sections.

wWwWw.americanradiohistorv.com
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end up level with section 2 on the other side of the
partition.
Calculation

Next is the secondary, section 4, and the number
of turns. has to be calculated. The number of
turns in section 2, multiplied by 4, gives the total
primary turns and this figure divided by the turns
ratio, gives the number of secondary turns. For
example, if section 2 has 750 turns and the ratio
required is 30:1 the calculation is

750 X 4

30
The secondary must be wound evenly right
across the bobbin, passing the partition as it
extends from cheek to cheek. If the last layer

= 100

Fig.

13—A method of clamping the finished
transformer to the amplifier chassis.

has insufficient turns to fill its full width the turns
must be spaced evenly to distribute them equally
each side of the partition. A 3¢l tap can be made
at 50% of a 15Q secondary provided it can
be arranged near a cheek. This is impossible with
a three-layer secondary and easy with a two-layer
one when the wire gauge is chosen to fill the width
exactly. In a four-layer winding, the second and
fourth can be spaced evenly so that the tap can
be at a cheek and the balance maintained.

When the secondary has been insulated with
three layers of Empire cloth, the remaining wind-
ing space should equal that used for sections 1, 2
and 3. Wind section 5 exactly the same as

* section 2 and in the same direction. Section 6
must be wound in the same direction as section 3.
These sections. with three-layer insulation, should
leave just encugh space for the outer tertiary
winding which is identical with section 1 and
wound in the same direction. Three more layers
of Empire cloth complete the work of winding.

The end of section 1 and the beginning of
section 2 should be soldered together, leaving two
leads which sbould be sleeved fimsy

PRACTICAL WIRELESS
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primary wires should be anchored and colour
coded immediately, those from each cheek being
a separate one-valve set. Sleeve them, using the
colours indicated in Fig. 12, and then bind the
sleeves firmly to the insulated windings with
adhesive tape, or tape coloured leads to the insula-
tion and solder the wires to these. If the securing
is delayed until after assembly of the laminations,
tag-strips can be fitted to the transformer
mounting.

Assembly

Insert the laminations with the E’s and I's in
alternate directions, and butted together without
gaps. Firm clamping is essential to avoid buzz and
chatter. Fig. 13 shows a transformer dropped
into a rectangular hole in the chassis and clamped
by a plate with a rectangular hole bolted through
the laminations.

In all circuits to which this versatile transformer
can be applied, sections 2 and 5 together form
the load for one valve of a push-pull pair and
for straight anode loading they are put in series
by joining the blue and purple leads together.
Yellow is then taken to the anode and red to H.T.
Sections 3 and 6 are used in exactly the same way
with the other valve. Ultra-linear loading is
obtained by taking the screens to the junctions of
the blue and purple leads.

THE “SAVOY” COMPONENTS LIST
Resistors: (all 4W unless otherwise st
S "5 am

Ri R9 10k RI7

R2 47k RI0 68k RI8 220k

R3 100Q2 RII 1M RI9 100k

R4 IM RI2 1I-5M R20 Ik 2W
RS 22k RI3 IM R21 680Q2

R6 47k RI4 47k R22 82k IW
R7 47k RIS 120k R23 IM

R8 220k RI6 120k
Capacitors: (all ceramic unless otherwise stated)
Cl 0-01,F paper

Cc2  0-005.F 1000pF S.M.
C3  0-005uF C5 4IpF S.M.
C6  0-05.F paper

C7  0005.F

C8  0-05.F C9  0-005:F
Cl0 0-05.F paper

Cll 270pF Ci2 100pF

Ci3 0-05.F paper Cl4 41pF

CI5 8uF elec. Ci6 100pF

Cl7a 0-05.F paper CITb 0-05.F paper
Cl8 and CI19 32+ 32uF elec.
C20 8uF elec.

C21 0-005uF C22 0-005sF

C* 0-05.F paper (see text)
Yalves:

vi EF89 V3 EF80 vs 6J5

v2 EF80 Y4 EB9I Yé EZ80
Transformers:

TI  Mains transformer: 250-0-250V, 60mA

and 6-3V, 2A

IFTI, 2 and 3 I.F. transformers ( Jasom)
IFT4 Discriminator transformer (]

Switches:
SI  On/off switch
S2 S.P.D.T. switch

Miscellaneous:
Yalveholders. Two tag boards. Twe coaxial
sockets. One dlode (see text), etc.
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Vintage-Model or

F.M. Tuner?

By E. Dexter

jﬂﬁ writer has followed the lively discussion
regarding “Vintage Models” in Letters to the
Editor in the past months with considerable
interest. Having considerable practical and
theoretical experience on this subject, it is felt
desirable to add a finalising word to this interest-
ing discussion.

What Is Good Tone ?

There can be only one real criterion for good
tone, and that is to obtain reproduction as close
to the original as possible.

The person taking this question at all seriously
should therefore first of all visit (a) an opera,
(b) a symphony concert, and (c) a jazz concert, and
listen very carefully aud very critically to the
general frequency balances and tonal pictures
involved in reality.

He will notice several things then apart from
the condition for distortion-free reproduction,
which are all too often forgotten in the design of
electronic music-reproduction installations. The
two most important of these are the reverberation
—its time and its frequency—selection, ie. the
“acoustics” of the listening room, and the
geometric dimensions of the sound source, which
are normally very large in any concert orchestra,
etc., and some attempt must be made to imitate
these dimensions in the home-installation if life-
like reproduction is required. Thus at least two
loudspeakers are needed, well separated from each
other—preferably at least two yards apart. If
these are fed with stereo-signals 'in the conven-
tional way, so much the better, but this is by no
means essential, as surprisingly great improve-
ments result from proper use of a normal mono-
signal in such an arrangement—and present-day
radio programmes are still *mono” anyway!

Acoustic Influences

The dimensions of most domestic rooms being
quite small, and the reverberation of these
selecting very often the higher frequencies (v.ith
average surfaces, furnishings, etc.), the result of
operating an amplifier with true balanced bass
and treble response, such as is possible only from
modern F.M. transmission, easily leads to the
accumulation of considerable treble-energy as
standing-waves, etc., in the room, leading to
“screeching” in the ears of the listener, which is
naturally unpleasant, Furthermore, such conditions
can even overload the human ear, giving cross-
modulation products of bass and treble within the
ear, which are felt as real distortion.

SOME INTERESTING NOTES ON THE
RESPECTIVE QUALITIES OF A.M. &
F.M. RECEIVERS.

On account of these facts, an old vintage set
giving ample bass response, and virtually no treble
(because such sets are generally fully incapable
of real treble response, A.M. transmissions not
containing such anyway, for reasons already
explained by other writers) naturally sounds far
more pleasant in such domestic rooms than a
poorly-installed and acoustically mismatched, but
otherwise superb. YHF F.M. hi-fi installation. In
this sense, the writer fully agrees with the vintage-
model supporters, though he nevertheless feels
they are missing something! There is a world of
difference between a “‘pleasant” tone and “good™
tone in the sense defined above. “Good” tone is
naturally pleasant, but *pleasant” tone need not
be *“good” in all cases. Those vintage-model
owners who do not believe this should make a
comparison between a live concert in the concert-
hall and the reproduction of the same or a
similar transmission on their sets. Both will sound
pleasant, but the live-performance will certainly
give the better enjoyment, and make the vintage-
model owner think and wonder whether his set
really is the best possible after all!

Geometric-Dimensional Improvements
in Domestic Rooms

It full-frequency range reproduction in a
domestic room is to sound natural, i.e. a balanced
natural reproduction of all frequencies from about
30¢/s to at least 15kc/s, the geometric size of the
sound source must be increased, to avoid danger
of the screeching-effect already mentioned, which
invariably sends the owner running to turn down
the treble-control, or to condemn the set!

The simplest, cheapest and most effective
method discovered and used by the writer is to
give his audio amplifier two identical but fully
separate output stages. These are fed from a
common pre-amplifier stage or stages, with the
tone-controls and volume controls, an independent
set of controls for each output stage, between this
pre-amp and the respective output stages.

The one output stage feeds a good loudspeaker,
as large as possible, in the cabinet of the set, and
the other output stage feeds a good large extension-
loudspeaker at least two yards away in the same
room. Positioning the loudspeakers as for stereo,
relative to the listener, gives very good results.

Volume controls and tone. controls for the two
channels are individually adjusted for the best
“apparent size” of the sound-source, maximum
brilliance, and general best acoustic match to the
qualities of the room. Both loudspeakers should
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handle all frequencies to some extent, but the one
should be a little stronger on bass, and the other
a little stronger on treble, which tends to give the
impression of separation in space between various
types of musical instrument.

Performance is certainly mot identical to the
concert-hall, and also certainly not equal to true
stereo, yet it is a vast improvement on a simple
one-speaker installation, and is probably essential
in that it represents the bare minimum of extra
equipment necessary to make proper use of YHF
F.M., doing justice to such transmissions.

Reverberation

There are various methods open to the
experimenter to increase the reverberation of his
listening room, to imitate the concert hall to a
small extent. The best is the use of electrodynamic
torsional transducer elements within his amplifier,
a recent development just coming on to the
market. Another method capable of success if
carefully dimensioned is to use a microphone
situated within the listening room, feeding its out-
put into the same amplifier at a level below that
causing self-oscillation over the resulting acoustic
loop. The quality of this method is improved if
the signal picked up by the microphone is fed to
a tape-recorder head situated close to a playback-
head, a short closed loop of tape running
continuously between the two heads. The signal

from the playback-head is then fed at a suitable

emall level back into the main amplifier. The
reverberation time-constant is set by altering the
scparation of the record and playback heads, the
tape-loop speed, or both.

Note that very small reverberation effects are
tully sufficient. Particular caution is needed not to
overdo the matter in time or intensity, as other-
wise ringing signals result. A stage further is the
addition of another amplifier channel for the
delayed signal from the playback head, so that
apart from feeding this into the main amplifier
it can at the same time be fed alone to some
additional small loudspeakers concealed (psycho-
logically important; Listeners must not be able to
see these further loudspeakers) at the rear of the
room behind the listeners.

Note that, although this arrangement may sound
complicated, it in fact uses very straightforward
and inexpensive items, which can all be home-
built at a most reasonable cost by the handy
experimenter. The many volume and tone controls
can in fact be pre-sets within the cabinet of the
amplifier, and all amplifier channels included in
the one cabinet. As external controls need only
appear combined volume and tone controls, and
possibly a reverberation-intensity control. Even
the two-head tape-loop transducer can be built
permanently into the cabinet, as it does not
normally need further attention.

Psychological Factors

It must be remembered that such an installation
will give a tone quality which is already extremely
lifelike, especially in spacial dimensions. It will
overpower the listener, demanding his attention.
This is, of course, exactly what one desires when
listening properly to music, yet can prove irritating
if one is not really intending to listen, but just
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want a “background-din™ for what one is other-
wise doing. In that case, the vintage-receiver type
of tone again scores and is to be recommended.
It is primarily a brilliant natural treble response
coupled with adequate bass-balance  which
psychologically demands our attention. Bass alone
does not share this property, and thus strong bass-
lift together with strong treble-cut (vintage-model
tone) does not force us to listen—one can even
carry on a conversation with other listeners at the
same time! Maybe some vintage-set owners like

poreseeansasnaeSoSS IO X IS mmmeesenososy
' Main  Main |
Volume Tone
T
F. .M. Audio
fer Vohune lfﬁolumc
il Tone Tone
Main |
-+
Output Output
Tape loop
1 2
L About 2yd
ack ecord
PRaa Head (O:F":ore)
L_’ { Lansgekd‘ I.ﬂqpﬂapﬂﬂﬂ"
_‘Rcverbera‘tbu
Output
L tgq‘ .
[ ]
Position of Listener
] Tttt i
C 1 i
:1 Small concealed
. ioudspeakers at
h back of room

Fig. I—A block diagram of the system used by the
author of this article to obtain high quality audioi
reproduction.

this facility, preferring such social possibilities to
intensive music-enjoyment. That is a matter of
personal taste.

A further example bearing out this point is
afforded by the jukeboxes appearing at so many
public places of entertainment, ctc. These
invariably boom bass, and cut treble, even though
“hi-fi” may be written on them in large letters!
This is “vintage-model” tone, not hi-fi, and is of
course essential in such places of public entertain-
ment, for true hi-fi would render all other
activities impossible, the sounds demanding the
full attention of the listener,

Resonances

A final point to be touched on briefly is the
question of loudspeaker and cabinet resonances,
The cabinet must be properly designed acoustic-
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ally, and the  loudspeaker ' resonances should be
damped out by using output stages with exceed-
ingly low output impedances reflected across the
loudspeaker. Using special transistor-circuits, it is
possible to get high power at high power-efficiency
into ordinary speakers, yet having output
impedances ten times lower than the speaker
impedance. This effectively short-circuits the loud-
speaker as far as any signals not present in the
electrical input are concerned. It should be possible
with such output stages, to make the bass strong,
yet crisp and clear, free of all *hooting’, ‘thumping’
and resonances.

Distortion in R.F. and Detector Stages of VHF F.M,
Receivers
So much for the audio-amplifier side of a VHF
F.M. receiver system; the points which require
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modulating signal. Thus, with an _LLF. chain
misaligned as described, all is well until the
modulation-depth of the signal at the transmitter
represents a frequency deviation which causes the
sidebands to be further separated than the band-
width of the misaligned IFT’s but beyond this
point, there is firstly a loss of amplitude response,
which does not matter because the final limiter in
front of the detector takes care of that, and
secondly a phase-shift, which most certainly does
matter. The phase between the input signal and
output signal of an amplifier employing tuned
circuits as loads is zero, i.e. the signals are fully
in phase, as long as their frequencies lie within
the pass-band of the tuned circuits. For all other
frequencies there are progressive. phase shifts,
which reach a maximum of 90° far off resonance,
Now, if a signal of rapidly-varying frequency is
presented to such an amplifier, the
frequency excursions going beyond
the pass-band of the tuned circuits,
then the rapid swing through the
corresponding phase - shifts
is identical to corresponding addi-
tions to, or subtractions from, the

net frequency swing. In other

B‘"gfwwt" words, the output signal does not
EM, slg have the same frequency-swing as
the input signal. The peaks are

______________ ~m=mew---MT ... flattened or elongated, which

Rectitled carrier voltage as  results in the typical harmonic

FM.slgnal frequency swings  amplitude distortion, cross-mod-

due to Mmodulation(represents 12tion of bass and treble, and

I
l
l
|

successful F,M.detection)

general roughness in the detected
audio waveform.

Those constructors having
trouble with their F.M. tuners,
thinking this might be the detector,

-f.
. Timing point of
F.M.garrier

Resonant frequency of
AM=-Detector tuned clrcult,
Correct tuning point for AM, sIgnal)

Fig. 2—Flank-detection (slope-detection) of an F.M.
ordinary A.M.-detector of sufficient bandwidth.

there have now been discussed. It
proper signal is

attention
remains to make sure that a
emerging from the detector.

One point which seems to go right through the
readers correspondence is that, if distortion or
any trouble is experienced, they blame it
immediately onto the F.M. detector. This may not
be correct. The detector can certainly cause
distortion, but so can improperly aligned I.F.
stages. This is one important différence between
AM. and F.M. receivers. Whilst misalignment of
LF. transformers in an ordinary A.M. receiver
merely causes lack of sensitivity and possibly
incorrect selectivity, but never any harmonic
distortion, The same maladjustments in an F.M.
receiver can lead to severe harmonic distortion,
the same as the effects produced when operating
an audio-amplifier valve on a non-linear part of
the characteristic.

It is not difficult to see the reason for this. If
the LF. transformers are so far misaligned that
the pass-bandwidth is narrower than the F.M.
signal bandwidth, non-linear harmonic distortion
invariably results. The frequency-deviation is a
measure of the amplitude (volwme) of the

+f should first of all check for proper
alignment of the I.F. stages and
adequate bandwidth. If a wob-
bulator arrangement is not avail-
able, the set should be passed on
for alignment to some person or
shop possessipg thése facilities,

Naturally any ordinary A.M. detector will also
work for F.M. provided one flank of the
selectivity-curve of the associated tuned 'circuit is
long enough on its linear portion to accommodate
the entire F.M. signal bandwidth. Tuning - the
carrier of the F.M. signal to the midpoint of one
of these flanks will then give the necessary -direct
correspondence between instantaneous. frequency
and instantaneous rectified D.C. -amplitude’ to
demodulate the signal. . ]

Quality is naturally equally good as good as
any other form of special F.M. detector—
provided the flank-linearity and flank-bandwidth
are adequate. However, the circuit responds
excellently to A.M. interference .of man-made
nature and of any other nature—including valve-
hiss noise from a sensitive amplifier.. g

signal using

Summary

An F.M. tuner, if misaligned, leads to severe
harmonic distortion. A.M. sets do not possess this
difficulty. Thus tone of vintage-receivers is likely
to be considerably better, taken a§ a whole, than
an incorrectly-operated VHF/F.M, installation. [ |

www.americanradiohistorv.com


www.americanradiohistory.com

TEST

INSTRUMENTS

By the same author:—

RADIO AND
TELEVISION

By GORDON J. KING

ASSOC. BRIT. L.R.E.,, M.I.P.R.E.,; M.T.S.

Latest in the famous series of Gordon J. King
handbooks, here is a thoroughly practical
guide to using standard test gear in radio, TV
and audio works. Shows clearly how to solve
dozens of difficult fault-finding and alignment
problems—tells everything you want to know
about 20 different types of test instruments!
Here’s how to get the utmost out of all your
equipment. For service engineers, construc-
tors, operators, experimenters, repair shop
and laboratory workers.

176 pages. 100 circuit diagrams, oscillograms
and other illustrations. 25s.

Published by

ODHAMS

Obtainable from All Booksellers

R e e e
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(Leather carrying case avallable as an extra).

Send for leaflet MINIS009/PW

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works - Silk Street * Salford 3« Lanes * Tel: Blackfriars 6688

London Sales Office: Brook Green Hammersmith, W.6, Tel: Riverside 5246.
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

Ohms £ 5% at centre scale.

November, 1962

instrument
from Salford, the

minitest

POCKET-SIZED MULTIRANGE TEST SET

A new compact instrument suftable for the measurement of

D.C. voltages and currents, A,C. voltages and ohms. Its high
senaitivity renders it suitable for testing and fault location in all
trpes of elsctrical and electronic circults. Tt {s well built to ensure
long and satisfactory service, The Instrument is economically
priced and supplied with test leads with plug connections atone end,

1000.
1000Q.

RANGES AC.Volts 25, 10, 25 100, 250,
D.C. Voles 25, |0, 25 100, 250
D.C. Amps. 50pA, ImA, 10mA, 100mA, 1A,
Ohms 2000 200,000 20 MQ
ACCURACY: D.C.Volts & Amps 3% of full scale deflection
A.C. Volts =+ 4% of full scale deflection

£1 COMMISSION FOR YOU

on every ZEPHYR you Sell

The fabulous mew contemporary styled ZEPHYR transistor pocket
‘rodlo Is a new concept in precision manufacture.

What a Set! It’s packed with latest advancements, gets more
stations with more power and what superb tone!

Show your friends . . . let them hold and try it and they will fall
over themselves to order, earning you £1 profit again and again
« « + that’s real easy money.

Seiling at £6.19.6, the ZEPHYR isa winner—large sales enable us
to cut out shop discount and reduce our own profit—FOR YOUR
BENEFAIT—ACT NOW!

LEATHER CASE—EARPHONE & CASE—BATTERY—PRESEN-
TATION BOX ALL INCLUDED! SECURELY PACKAGED AND
SENT BY INSURED POST WITH SIGNED GUARANTEE.

FORMS TO FILL. NAME

73R

T

Turn spare time into Cash fime —
Become a prosperous ZEPH YR
selling agent

esssnsearassaennsnensCUT OUT AND POST ToDAY----unu-nunnu:

I enclose £6.3.0. Please despatch a Zephyr demonstration model, also send me details
NO COMPL ICATED of tape recorders and other bargains which will earn me £££s, before Xmas.

Just send £5.19.6. Plus 3/6 § ADDRESS

Post & Ins. AND START

EARNING NOw,

Post to := ELECTRONICS, (Dept. 7,) 66 Grove Road, Eastbourne, Sussex,
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INCREASING

OHMMETER

RANGES

By G. A.W. Partridge

3HERE are mzay types of resistance measur-
ing devices, but one of the most useful is the
simple chmmeter. Resistances can be checked
very quickly with this instrument, which is suf-
ficiently accurate for most practical purposes.
However, its range is limited. Some ohmmeters
read from O to 20,0000 Others go up to a
Megohm or more, but on the other hand some
meters are scaled to a few hundred ohms only.
How can the ranges of thesc instruments be
increased? Fig. 1 shows a simple ohmmeter
circuit which can also be found in some multi-
meters when they are switched to Ohms. The test
leads are first shorted together and the rheostat
is adjusted until the mcter reads “ 00 at full

-«—Test leads

cocens
P

%-k-i-{l-. —k=

Fig. |—A series chmmeter circuit.

scale deflection. The test leads are then con-
nected to the unknown resistance and its value
read directly off the scale,

The range in question is from O to 13,0002 and
power is supplied from a 1-5V dry cell fitted into
the meter- To double the range (0-26,000(2) it is
necessary only to double the voltage. This can
be done quite easily by connecting another dry
cell in series with one of the leads.

Make sure that the polarity is correct and that
al] the rheostat resistant is in circuit before short-
ing the test leads. or the meter might be damaged
by the excessive current.

Rheostat

Fig. 2~—The multiplier.
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1t the meter will not zero, add a 1,0000
resistor to the external battery circuit, short the
leads and adjust the rheostat for zero. The scale
reading with or without the extra resistor will be
doubled (i.e., multiply all readings by 2).

The multiplier in Fig. 2 increases the range of
the instrument 100 times. So 0-13,0000 becomes
0-1,300,000Q2. The value of the rheostat in the
multiplier can be found by experiment but for a
0-13.000Q scale it will be about 150,000Q. 150V is
drawn either from a battery or from a mains
operated power pack.

The 13V cell is taken out of the instrument and
the terminal * bridged " as shown in Fig. 3. Full
resistance is brought into circuit by adjusting the
rheostats. The test prods are shorted and the
rheostats adjusted for * zero Ohms’ Resistances
are now tested in the usual manner but remember
in this case to multiply the scale by 100. The
battery voltage has been increased by that amount.

Always multiply the scale by the number of
times the voltage has been increased. The
multipler rheostat can be mounted in a box with
three clearly marked terminals (Fig. 2).

Fig. 4 illustrates the potentiometer type of ohm-
meter. Its range can also be doubled by doubling
the battery voltage, but a small rheostat R must

-«—Test leads

.................... sy

150k 14Watt

Sereeif |

T[150v

R B e

[
L O

Ohmmeter

Fig. 3 (above)—Connecting the multiplier and
ohmmeter.

Fig. 4 (below)—A potentiometer-type ohmmeter.

«—Test leads
P M

Rs
ANNVWWY

| ln
._;{‘-_ +|F_

be placed in circuit to prevent overloading Rs.
The ohmmeter is set to ** zero ahms” on the 1-5V
cell only.

The extra cell and the rheostat R is now brought
into circuit and “zero ohms” again adjusted by
using R and not the ohmmeter rheostat. 1t is now
ready for checking resistors in.the normal way but
the scale reading is double.

The same principle applied when the range is
increased to Megohms. The meter as it stands

4
r
]

(Continued on page 626)
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THE
AUDITRON

November, 1962

(This instrument was previously
known as the MINISCOPE—
see footnote)

(Continued from page 514 of the October issue)

jT is seen that the second stage of V2 (pins 1,
2 and 3) has also, apart from the main anode load
R65+R63 feeding the CRT Y-deflection and V3,
a tapping on the anode load, R63, and an equal
cathode load, R68. This enables the sync-signal
to be selected, via S7, with either polarity. The
trigger transient needed at the timebase oscillator
must be positive to be effective and thus negative
at the grid of the sync amplifier. However, a
negative transient at the signal amplifier input
appears negative across R68 and positive across
R63. A positive transient at the signal amplifier
input appears positive across R68 and negative
across R63. Thus, for a negative transient input,
R68 gives the effective sync output and for a
positive transient input R63 gives the effective sync
output and the positions of S7 are labeiled
accordingly.

If an input signal contains steep transients of
preferentially one polarity, then best sync is
obtained by switching S7 to that polarity. On a
sine wave either setting of S7 is equally good; the
display will start with a positive half-wave if S7
is set “positive” and with a negative half-wave
if 87 is set to “negative ”. But with inputs which
are not sine waves, particularly at the upper
frequencies within the range of operation of the

By M. L. Michaelis, M.A.

Auditron  proper polarity on
the sync switch can make all the
difference between good or bad
synchronisation.

Decoupling

Note the small-capacity paper
condensers in parallel with the
main electrolytics. These are
necessary for achieving good
decoupling over the entire fre-
quency range of the Auditron
as some electrolytics tend to have
considerable inductive impedance
at frequencies around 100kc/s.

The Signal Tracer Output Stage

R70 and C41 represent a top-
cut filter, allowing only fre-
quencies below about 15kec/s to
reach V3, the signal tracer
output stage, only these fre-
quencies being properly audible,
all others being of no interest
at this stage. It is in general not sufficient
to allow all frequencies to reach V3 and rely
on the output transformer T2 to block supersonic
ranges. There would then be danger of sufficient
supersonic amplitudes reaching external circuits to
produce various possible forms of trouble.

T2 is a perfectly ordinary small output trans-
former which should be designed for impedance
matching from about 9k to 5-15Q, though these
values are by no means very critical. Far more
important is the need for correct D.C. resistance
of the primary, as this sets the operating point of
V3. This D.C. resistance should be as close as
possible to 500Q. Under such conditions the
linear drive which V3 will accept before onset of
distortion is equal to the maximum undistorted
output of V2, which just corresponds to full-screen
deflection on the specified CRT. The output
power from V3 is then about 50mW, which is the
usual rating of headphones for full volume
without giving pain to the listener and will give
moderate volume on a miniature loudspeaker. If
the D.C. resistance of the rimary of the available
transformer differs slightly from 500Q, suitable
series or parallel resistors can be used.

THE “MINISCOPE”

The General Electric Company Ltd. have drawn our attention
to the fact that the name “ Miniscope " is a registered G.E.C.
trade mark, In view of this we have changed the name of our
instrument to “The Auditron”. We apologise to G.E.C,
for the unwitting infringement of their trade mark,
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Fig. 4—The circuit of the power supplies and CRT-feed.

The Y-amplifler Voltage Calibrator

Two zener diodes connected back to back, D8
and D9, limit a sample of the heater voltage to
14V peak to peak, and any portion of this
stabilised A.C. reference voltage can be fed into
the Y-amplifier by means of VRII. The calibra-
tion on the scale attached to VRII is such that it
indicates the voltage which,
applied to the probe, would
give the same amplitude of
vertical deflection on the CRT.
The range incorﬁoratcd is from
1V to 125V peak to peak.

The procedure to be adopted
for setting any desired sensi-
tivity for quantitative measure-

m‘_

be quantitatively read off on account of the
appropriate sensitivity calibration as just described.

A word of explanation why a separate
calibrator D8, D9 and VRI11 is used instead of
calibrating the gain control VRI3 directly. The
signal runs through four amplifier stages before
reaching the CRT and thus mains voltage fluctua-

3dB down

ments is first of all to set the
desired sensitivity (volts per
centimetre deflection) on the
scale of the calibrator VRII.
With the probe point not con-
nected to anything the gain

6dB8 _down

control VR13 is then advanced
until the calibrator waveform
has a height of exactly icm on
the CRT screen. The calibrator
VRI11 is then turned back to
zero and the scope is ready for
quantitative  A.C. voltmeter
operation; Setiing the timebase
trace to lie exactly on the
centre line of the engraved
centimeter-grid on the CRT
window, by means of the Y-
shift control, the moving-coil
meter indicates the D.C. level

Percentage of original amplification

otution
hase
at highest
audio frequen
(12th harmonic.

Y—Galn: Direct 78mV pp/cm
With probe 1V pp/cm

3dB Topfimlt: 120kc/
3de Bottom limit: 25 ¢/s

Approximately

! 1 1 ! | 1 { |

represented by this line in the
subsequently displayed wave-
form (which may or may not
be zero), and the A.C. devia-
tions through each cycle can

o]

100

200 300 400

500 600 700 800 900 1

Frequency ke Mo

Fig. 5—The graph of the measured Y-amplifier H.F. response.
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tral the grid of the first ampli-
fier stage coupled from a

at fastest eng
4200V
Main {
timebase
VB ancde

NV
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Fig. 6—The timebase waveforms when the flyback switch is set qt “Long",

tions react in the fourth power into the gain, as
do any ageings or deviations of the valves. The
constancy would thus not be up to the accuracy
achievable with the simple arrangement of DS,

D9 and VRI11.
Gain
There is a limit to the usable gain in an

amplifier passing very low frequencies, as in the
Auditron, if special stabilisation features are not
used. Above this limit, which lies between about
500 to 1,000 voltage gain, “rumbling” sets in
which consists of random fluttering output signals
‘at average frequencies below 10c/s for no inten-
tional input. Their amplitude can approach full
output level in poor designs or even cause over-
loading. Whilst the signal tracer function would
be far less disturbed, as such low frequencies are
not audible and thus only possible overloadings
and blockings could appear in severe cases or
cross-modulation giving a fluctuatingly rough tone,
the *““scope” function is seriously disturbed by
the slightest presence of such rumbling,

The causes of rumbling add together from
chiefly two independent sources, Firstly, con-
tinuous tiny fluctuations in the local mains voltage
reflect as H.T. fluctuations, which are passed on to

Timebase

A’ the low value of R50 was
L chosen just to bring the
L gain down to a value where
rumble is just no longer
noticeable — i.e., visible
random fluttering of the
CRT display just ceases. Further to this effect,
the values of the coupling condensers and grid
leaks throughout the amplifier were judiciously
chosen so that the low-frequency response was
no more than really necessary for normal audio
frequency measurements—i.e., 25c/s lower 3dB
down limit. Larger coupling condensers or grid
leaks of twice the specified values could easily
have been used, enabling superb display of really
slow phenomena, but the whole display then
dances about continuously unless the gain is con-
siderably reduced. Thus, the specified component
values are considered to be an ideal compromise
for general purpose usage of the Auditron.

Bandwidth

The signal amplifier in the Auditron has a
bandwidth of 25¢/s to 120kc/s level within the
usual specification of +3dB. Thus, square waves
are excellently displayed with fundamental fre-
quencies anywhere in the range from 50c¢/s to
20kc/s, so that waveforms with fundamentals any-
where within the full hi-fi audio spectrum are
accurately displayed whatever their shape may be.
The Auditron is thus fully suited for any audio
work and moderate frequency pulse work.” It will
be found useful for much television work, though
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2ero
The Miller-Transitron
Timebase . HL

Fig. 2 shows the complete
timebase circuit for the
Auditron. This uses a con-
ventional Miller-Transitron
oscillator (V6) as its heart, yet
taken together with its three
ancillary valves and other
refinements constitutes a novel
type of multi-function timebase circuit which is
the outcome of careful experiments conducted
specially for the Auditron during preparation of
this article.

After having operated for a very long period
with a simpler version of the Auditron in the
workshop, and having noted all its shortcomings
the present circuit may be regarded as ** matured ”,
and should be found to be very stable and reliable
if the instructions given are followed carefully.

The Miller-Transitron circuit is a one-valve saw-
tooth-waveform oscillator with extremely good
linearity. The saw-tooth-wave is produced at the
anode, and its exact form is shown in graphs 2
and 3. The anode voltage falls relatively slowly at
an extremely linear rate, this fall being used to
sweep the spot on the CRT across the screen hori-
zontally from left to right, at a constant rate, to
form the time axis (time-base).

After the anode voltage has reached its mini-
mum, it feturns to its maximum in a short time
(the “ flyback ), the spot of the CRT returning to
the start at the left of the screen, ready for the
next linear timebase run.

The graphs show that the flyback is not
particularly linear, but that is completely unim-
portant, as it is not used for the display on the
CRT. In fact, the purpose of V7 and associated
circuitry is to render the spot invisible on the CRT
during flyback, by means of applying a well-refined
negative pulse to the grid of the CRT during the
flyback time.

-

at sikier of

Voltage, of Brifiance control Ja
CRTFM{ 30V less 30V less oV
lesls | BOV less
[}

'nr%ck (Fiytlack \

—_—
Fyback

(S,
Fyback Timebase
Timebase

Fig. 7—The timebase waveforms when the flyback switch is set at “Short™,

The other parts of graphs 2 and 3 show how the
screen-grid waveform of the Miller-Transitron,
which is of the rudimentary form needed for this
flyback-blanking, ~ is progressively * shaped” to
the required form in the circuitry associated with
V7. These graphs should be used primarily for
checking operation of the Auditron when building,
or in case of any necessary future repairs.

For observation, any other good oscilloscope may
be used, but though this is helpful it is not essen-
tial to successfully construct the Auditron. It was
only during design and refinement of the circuit
that another oscilloscope was idispensable, and
the observations on the finalised circuit given in
Fig. 2 are depicted in the Graphs 2 and 3. .

DS serves as “ anode-catch”, shortening the
flyback-time by removing the progressively more
non-linear later portions (as_the flyback is really
a normal exponential charging curve). V5 diode
(pins 1 and 7) serves to prevent the suppressor-grid
of V6 going positive to chassis, which could other-
wise cause the timebase to block and stop oscillat-
ing, erratically.

There is no reason against using a semi-
conductor-diode here, too, of the same type as
and D7. The same applies to the other diode-
section in V5 (pins 2 and 5), which is used to
remove any negative spikes in the synchronisation
input, which could irritate V6, leaving only potitive
spikes which represent the correct polarity foe
synchronisation at V6 pin 8. (To be continwed)
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The Finishing Touch

LETTERING RADIO PANELS
By M. O. Sparks

3HE circuitry of a unit may be first class and
the construction follow the best precepts; it may
out-perform its commercial counterpart or fill
some need for which the manufacturers have not
provided, but nine times out of ten the appearance
labels amateur-built equipment as * home made ”,
This applies particularly to home-made test gear
where finished panels and dials
are not generally available as
they are for some designs of
amplifiers and tuners. Even
where the instrument is housed
in a well-made case the finish
of the panel, particularly the
labelling of the various” con-
trols, lacks the crispness and
clarity of the factory-built
design. To a certain extent this
difficulty may be overcome by
the use of commercially avail-
able decals, but sooner or later
the need for a more flexible
method of labelling controls
will arise,

Type Transfer System

The method of lettering con-
trol panels to be described
makes use of the “Letraset type
lettering system.” This consists
of a special type sheet from
which the individual letters can
casily be transferred to any sur-
face and arranged to form any
word. A large variety of type
faces and sizes are available in
black or white letters, figures
and punctuation marks. The
author’s own choice is 10 and
12 pt. (pronounced “ten and twelve point ™)
Gill Sans Bold in white and used on charcoal-grey
panels. Sheet No. 3A/B contains the 10 pt. and
12 pt. sizes in both Roman (this is the
professional’s term for ordinary upright letters and
figures) and italic faces, with the numbers of the
various letters correctly adjusted so that there are
more of the frequently used letters and fewer of
the little used letters.” The whole sheet contains
over 2,000 characters and costs about 3s, 6d.

The method of applying the letters is extremely
simple, the only requirements, apart from
the actual transfer sheet, being a razor blade, a
very fine artist’s watercolour brush, a saucer of
water, a small pieee of blotting paper and a large
amount of patience.  Arrange the finished
instrument with ijts panel horizontal and draw a
fine guide line where the letters are to be placed.
Cut round each sclected letter on the type sheet
with a razor blade and peel off the gummed tissue

bearing the letter from the paper backing. Float
it on water for about one minute and then place
the letter, still on its tissue backing, face uppermost
in its approximate position. Hold down the tissue
with the corner of the razor blade and slide the
letter off into position with thé brush. Final
spacing of the letters is done by eye, the letters
floating on the drop of water carried over with

them from the soaking.

An example of the excellent results achieved with the author’s method of
finishing his home-constructed equipment,

When correctly positioned the surplus water is
removed with the corner of the blotting paper and
the lettering allowed to dry naturally. One word
of warning: watch out for any odd letters which
float out of alignment as they dry and coax them
back into position with a wet brush before they
dry out completely. The result is a label without any
“ background ” other than the panel itself and in
which all the characters are identical in size and
shape, forming a perfectly matched whole.

A fully detailed catalogue is available from
Letraset Ltd., 21 Webber Street, London, S.E.1I.,
from which address single type transfer sheets
may also be obtained. ]

It Is regretted that, owling to Indisposition, the
usual page by “Thermion” is not available this
month, but will be resumed in the next issue,
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s TEST RETERS FOR EVERY PURPOSE & POCHET

RECEIVERS

AMERICAN ARSSD RE-
CEIVERS. Fresh release of
these renowned sets. 14

valves, 6 wavebands, cover-
ing 500 Kc/s-32 Mc/s. Incor-

rate every possible re-
Hnement and have internal
A.C. mains pack for nominal
5/230 v. Thoroughly recon-
ditioned, immaculate in ap-
pearance, and in perfect
working order, ONLY £3
{add carriage 30/- and 50/- de-
posit on returnabie transit
case). S.A.E, brings 1llustra-
ted leaflet.

UARCONT CK. 10l CoM-|} 000 0.p.v, MODEL TP-18, | 20,000 O-F.Y, MODEI, TP-5S,
CEIVER. Cove 60 Kel u; Reads A.C. & D.C. Volts up to Reads voltage up to 1.000; D.C. 30,000 O.P.V. MODFEL 300, Vol
3 Mefs. C overs S itk an || Lo00: D-C. & D VO oA | at 20.000 ohms per volt and A.C. | to 1.000: D.C_at 5 0.P.V.,
s, rors instr h ol |} Heeistance to 1 Meg: Capacl | 20 O P & Current to | A.C. at 2,000; 12 Amps D.C.
ualveSiNgma ECrs t“ T“CA“’“ tance to 1uF: Decibels from —20 | 500mA; Resistance to 10 Megs.; | Current: 60 Megs Resistance;
gmnual. iitmri l%%l l't.c' to +36: Output jack for Audio | Capacitance to 0.1puF; Decibeis | —20 Lo +56 Dbs: Internal

ower unit for 200/250 volts. || ¥feasurements. Size 3in. x bin. | from —X to +36. Size Gétn. x | buzzer short clrcuit wa&uu,

BRAND NEW IN ORIGINAL S 8, s,

1iin, 5iin. x 1n. Size 3%,4i0. X 6%1ein. x 2
TRANSIT .CASES. Aerial X £3 £5, o
tested before despatch, ONLY 19.6 -19.6 £8.19.6

5 (carr. etc. 40/). S.A.E. All New Stock, with leads, prods, and internal batteries. 6 months' guarantee backed by fall
or full details. 0 'service facilities, Detalls 8.A.E.

AMPLIFIER TYPE A1413. Ex R.A.F. For normal A.C. Mains THE “GOOD compANlON ” Mk. "

use. 5Z4 Rectlfications with 6V6 output. Input and output

ack sockets, galn control, fully used. 600 ohms output trans- g - T
iormer easl}yxch. ed for 3 ohms gy e. Standard rack mounting Usﬁ'ﬂf&‘ég%ﬂ%ﬁ:ﬂ“ﬁ&éﬁiﬁ%’Mgp%%{‘&mo

size 19° x 7 . Used, good condition, ONLY 69/6 (carriage
etc, 10/6). THE FINEST COMBINED PORTARLE and CAR_RADIO
POWER UNITS TYPE 234, Primary 200/250 v. 50 cycles, Out- YET DESIGNED FOR THE HOME CONSTRUCTOR

g_ut.s of 250 v, 100 mA, and 6.3 v, 4 amps. Fitted double smoothing.
or normal rack mounting (or bench use) having grey front 750 mW
baner gize 197 x 7+._Fitted Input and Output Voltmeter. 79/8, or S
mode! less meter 59/6, (Carriage either fype 10/6.) utput.
AVOMETER MODEL 7 LEATHER CASES, fitted with
?grr{lyl )mmue and 1ong strap. BRAND NEW. ONLY 32/ a)fs t?n'ﬁs‘si ¥,
ost 2{6).
50/ CONSTRUCTORS PARCEL. Assorted colours wiring wire, | diodes. ‘
Solder. resistors. condensers. volume controls. tag panel, ALL

6).
RESISTORS. 100 assorted values our choice, NEW 10/~ Medium and
CONDENSERS. 100 assorted mica & silvermics. NEW 19/8. Long Wave

Manofactured by Pye & Philips. One of the Army’s most @ Quality
versatile and sensitive sets. RF stage and 2 of LF., using 6 speaker.
British 1.0. type valves. Large 180 degrees llluminating and
Calibrated Dial. Flywheel Tuning with locking device. ® Brillian-
Aerial Trimmer. Tone and Vol. Controls, Band Switch from tly  styled
panel jacks for speaker or phones, 1n black metal case. size 2-tone cab-~
17in. L x 8in. H x 10in. D, Model PCR ocovers 6-18 Mc/s. 200-550 inet. size
metres and 850-2,000 metres and has internal 5-in. speaker. 11 x 8 x 3in.
£6.19.68. Model PCR2 has similar L & M waveband coverage.
Short wave 6-22 Mc/s, but no speaker. Used but excellent ® Very fine
condition £5.19.8. Every receiver aerial tested before des. tuning with
Add 10/8 carr. all modeis. Designed to operate from bulky calibrated
EXTERNAL power sw}gly. but, any set can be fitted with dial.
RI%AND N%W COlziP?£2 NTS INTERNAL PACK for 200/250 v.
.C. at extra cost O .
. s @ Latest printed circuit. ® Internal high gain aerial with car aerial
S.A.E. FOR ILLUSTRATED LEAFLET socket. Easy to follow construction data (avallable separately
111{6). All parts sold separately and full

- e TRANSISTOR PERSONAL RECEIVER] | i ™ ot cog £9.19.6.

_| | with alternative luxury cabinet using 7 x 4in. speaker, £10.18.6.
1 %hepﬁggaz‘;l Fither type. plus 5/- post and ins, (Battery 316 extra.) =
Wireless: easy to bulld,
using printed _ circuit
and 1st Grade Matched «pOCKET4”
Transistors and Diode.
P SMeatum and Loné | | TRANSISTOR RECEIVER
Wave coverage to inter-
nal speakers. All parts Uses minlature speaker, Droper
sold separately (new tuning condenser, and volutne
components only) en-| | control, Bullt-in aerial makes
abling you to buy as re- | | unit efficient and portable. Ideal
quired and full detalled | | for the beginner. Full medlum
price list will be sent on wave coverage, All com onents
request. Constructional detalls 1/6. 11 and case for only 42/6 (p. & p. 2/6).
Newly designed OSMOR Cabinet and reduced price. TOTAL Ten-page constructional book
COST ‘I‘I;I‘C‘],_JVUDING BATTERY and CABINET NOW _ £7.18.6. free with parts or separately 1/6.

Designed by
cal staffl o

P oA

TROUBADOUR 7" Parts List, w AT, S.A.E. for parts price list.
H ARR IS E LECTRO NI CS 138 Gray’s Inn Road, London W.C.l
Phone TERminus 7937
Please tnclude carri ts on all items.
(LONDON) LTD (Open until 1 pem. Saturdavs. - we Ot O mims. from High Holbors

(Chancery Lane Station) and 5 mins. by Bus from King's Cross.
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-auzsmmf QUALITY TUNERS

Designed to match
any amplifier or
tape recorder

T4B FM TUNER (illustrated) £21.18.0
T4C FM TUNER (without case)  £19.19.0
ST3 MK.2 AM/FM TUNER £27.16.0

We also make a wide range of high fidelrty
amplifiers and tuner-amplifiers, both mono
and stereo, all of which offer top quality
performance at reasonable prices.

Write for descriptive literature (quoting Dep’t PNT) to

ARMSTRONG, WARLTERS ROAD, LONDON, N.7.

The T4B model (and uncased version—T4C) is a self-
powered high fidelity FM Tuner. Automatic frequency
control ensures complete stability and the cathode
follower stage, together with the variable output control,
enables it to be used with any amplifier or tape recorder,
All these features are to be found also in the ST3 Mk.2
AM/FM Tuner together with coverage of the medium and
long wavebands. ~The AM section includes a ferrite aerial
and two IF stages ensuring good Continental reception,
and there is a miniature bright-line indicator for easy
tuning.

The case of the T4B Tuner is covered in maroon vinyl-
hide, making an attractive shelf-mounted unit.

NORTH 3213

Microwaves
Circuit Design

Motors and
Generators

Electrical
Engineering

Transformers and
Chokes

Yalves and
Transistors

Sound
Reproduction

Cathode Ray
Oscillograph
Transmission and
Modulation
Electromedicine

Transmitters and
Aerials

Electronics in
Industry

Radio Receivers

Mavigational
Equipment

Television

Interference and
Suppression

Radar

RADIO and ELECTRONICS

Edited by J. H. Reyner, B.Sc., D.I.C., M.I.E.E.

Student and specialist alike need a book which will give them the funda-
mental applications of radio and electronics in an easily digestible
form, and this book has been produced with that need in mind. In these

two well-illustrated volumes a team of electronics experts show you
the theories and techniques, the methods and materials of this exacting
science, from Acoustics to X-rays. You cannot hope to keep all of
radio and electronics in your head, but you can keep Radio and Electronics

on your bookshelf.

This most important book can
be yours for a few small
monthly payments under the
New Era scheme, If you are
interested in it, why not send
us this application form?
We shall then send you a
brochure giving further de-
tails and explaining our free
inspection offer, which Jets
you look through the book in
your own time before you de-
cide whether you want it.
It's easy—and there’s no
obligation to buy.

[rom e e -y

i i
i APPLICATION FORM i
1 To New Era Publishing Co., (Dept. N.2), i
45 New Oxford Street, London, W.C.I,
i i
Please send me further details of ‘Radio and
| Electronics’ :
!
I Name l
] (BLOCK LETTERS PLEASE) i
| Address 1
! !
! ) !
! . |
l Dot . Age (if under21)._.__ l
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Radio Components

(Continued from page 485 of the October issue)

O[)ASI‘ month’s article gave a component-by-
component analysis of a battery-operated TRF
receiver. The mains-operated counterpart is akin
in principle, but uses mains-type valves and a
mains power supply system. Certain components,
therefore, may differ slightly in value from those
considered in the previous article, but this is solely
so that they will suit the mains valves in terms of
operating conditions.

How the components differ in value will be
almost totally revealed when we consider the
mains-operated superhet later in this article, but
before going on to that, and for the sake of com-
pleteness. the mains power section of a TRF set
will first be considered.

Such receivers are invariably designed for
operation on A.C. or D.C. mains supplics, and
Fig. 3 shows the basic arrangement employcd. Rl
is the mains dropping resistor. which could be
either a large wire-wound component on a ceramic
former or a line-cord. When it is a line-cord, the
on/off switch S1 would be connected at the set end
of the resistor, and not at the mains end as shown.
The resistor is required to set the current in the
series-connected valve heaters to the correct value
for the particular class of valve adopted.

For example, suppose that the valves have an
0-3A heater rating (they must, anyway, have
the same current in a series chain, though the
voltage is relatively unimportant). that V1 and V2
have a 12V rating and V3 and V4 a 25V rating.
This adds up to a total of 74V. Now, if the mains
voltage is, say, 230. then Rl would have to drop
230— 74V, which is 156V.

It has to do that with a current of 0-3A flowing,
so by Ohm’'s law is it €asy to find thc value
required for RI1. In this particular cxamplc, R1
would be equal to 156 (the voltage to be dropped)
divided by 0-3 (the heater current in amperes),
which works out to 520€.

The wattage rating of the resistor is also im-
portant, and it must be as least equal to 156 (the
voltage dropped) times 03 (the heater current in
amperes), which is almost 47W. This represents
quite a large resistor which will dissipate a fair
amount of heat. Alternatively. the line-cord, if
used. must itself be rated at 0-3A, and it must be
trailed out to avoid overheating.

Some mains droppers, and even line-cords, have a
tap for connecting to the anode of the rectifier
valve V4, as shown in Fig. 3. Section “ A" serves
the dual functions of surge limiting and voltage
dropping for the rectifier. Thus. instead of the
rectifier anode being in receipt of the full mains
voltage. a smaller value as required is picked up
from a lower potential point down the resistor,
towards the heaters. This section also limits heavy
surge currents in the event of the sct being
ewitched off and then on again before the rectifier
bas had a chance to cool off.

and their
Functions

By K. Royai

Three-way Cord

On some models a three-way line cord is used, as
shown in Fig. 4. The end of the -resistive element
connects to the heater chain, via the on/off switch
S1, the black lead connects to chassis, via the other
pole of S1 and the red lead connects either direct
to the anode of the rectifier valve or through a
1000 surge limiting resistor. At the mains input
end of the line-cord, the red and resistive cables
arc joined as shown.

Included in the series chain may be a thermistor
and a pilot lamp. The thermistor has a negative
temperature co-efficient. That is, its resistance
falls considerably as its temperature rises.
This compensates for the heavy rise of heater
current  which would otherwise occur when
first switching on due to the low resistance of
the valve heaters. which increase in resistance as
they warm up. The thermistor thus ensures that
the current progressively rises to the normal value
in the chain as the valve heaters warm up.

If a pilot lamp is used, this must have a current
rating equal to that of the valves themselves, and
the voltage must be taken into consideration when
computing the value for RI. It is current practice
to shunt the pilot lamp in a series-connected chain
with a thermistor.

The idea of this is to prevent the set from failing
in the event of the lamp fusing. Owing to the high
“cold resistance ” of a thermistor, it bypasses very
little current from the bulb under ordinary con-
ditions, but if the bulb should fuse all the chain
current would be passed by the thermistor. It
would thus get hot and reduce in value, and in that
way keep the heaters alight.

The remaining items in Fig. 3 are C1, C2 and
R2. Cl is the reservoir capacitor, which is an
electrolytic usually valued at about 16pF and
rated at 275V. C2 is the smoothing capacitor.
This is also an electrolytic and may, in fact,
partner Cl in_a common case. R2 is the H.T.
smoothing resistor, This component usually has
a value of 1.000(, or perhaps a little higher, and
is rated between 1 and 3W, depending upon the
set's H.T. current.

The Mains Superhet

A typical circuit of this kind of receiver is given
in Fig. 5. It is for AM-only. with VI the fre-
quency changer, V2 the 1.F. amplifier, V3 the A.F.
amplifier and detector, V4 the output valve and
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VS the H.T. rectifier. The aerial signal is applied
to the aerial coupling coils L1 (S.W.) and L2

-W. and M.W.) via the isolating capacitor Cl1.
On A.C.-only sets, as this one is, C1 would have a
value of around 0-001xF and would be rated at
350v.

In the *S.W.” position, switch section S1 simply
shorts out the aerial coil on the L.W. and M.W,
assembly. This avoids a loss in S.W. signal
strength, and ensures that all the S.W. signal picked
up by the aerial is fully coupled to L1 secondary,

Coil L5 and the trimmer C33 form a wavetrap
circuit adjustable over the set's intermediate-
frequency. This avoids L.F. breakthrough (e.g., the
pickup of interfering signals at the i.f.), since at
the tuned frequency the wavetrap ‘““looks” like a
short-circuit between aerial and earth, this being
the normal characteristic of a series tuned-circuit.

AAAAAAAAARA,
MMM~

U U

T

Fig. 3—The power supply circuit of a typical TRF

A.C./D.C. model. Rl may be either a wire-wound

mains dropper on a ceramic former or the resistive

element in g line-cord. The valves are usually

connected in the order shown to reduce the effects
of hum,

Switch section S2 selects the required LW,
M.W. or SW_ tuned winding and directs the signal
as tuned by C7 section of the tuning gang to the
signal grid of V1. C2 is the M.W. trimmer and C4
the L.W. trimmer. These are adjusted during re-
alignment for maximum sensitivity at the high-
frequency ends of the appropriate bands.

C5 holds the bottom of the L.W. and M.w.
coil assembly (L2 secondary) down to chassis from
the R.F. point of view, whilst also acting as isola-
tion for AGC, It will be seen that AGC js applied
via RS to the signal grid of V1 via L2 and S2. In
the S.W. position, however, AGC is removed, since
L1 secondary is terminated direct to chassis.

C5 has a value of the order of 0:0024F, which
gives a sufficiently low impedance at R.F. and acts
o a small extent as a fixed padder for enhancing
the tracking towards the low-frequency ends of the
LW and MW bands. C3 in conjunction with R1
provides a small amount of bottom-end coupling
on the M.W. and L.W. bands. R1 is about 1,000Q
and C3 0-02uF.

A degree of fixed bias is applied to V1 by the
voltage drop across R2, this making the cathode
of the valve positive with respect to the signal
grid. The triode section of VI is not biased in that
way since the grid is returned direct to the cathode
through the grid leak R3.

R2 is in the region of 2200, and the capacitor
across is (C9) has a value of 0-054F. This gives a
Jow impedance path to the R.F. signal across R2,

November, 1962

thereby completely masking the effect of the
resistor from the signal point of view.

Local Oscillator

L3 is the SW. and M.W. oscillator coil, while
L4 is the L.W. oscillator coil, these being selected
by the ganged switch sections S3 and S4. The coils
provide a feedback path between the anode and
grid of the triode oscillator section of V1, and
the oscillator frequency is tuned by the oscillator
section of the tuning gang C17. The trimmer CI8
is for tuning the S.W. band during alignment.
This is partnered by C7 trimmer also on the gang.
Trimmers C14 and C11 are for the L.W. and M.W.
oscillator coils respectively, while C13 and Cl15
are the M.W. and L.W. padders respectively.,

The trimmers are adjusted for correct djal cali-
bration at the high-frequency ends of the bands,
whole the padders are adjusted for correct calibra-
tion at the low-frequency ends of the bands. The
padders always have a greater value than the
trimmers (and are thus larger), an example being
700pF for the M.W. padder and 50pF for the
M.W. trimmer.

Coupling is provided to the oscillator coils by
C12 in the grid and C16 in the anode, typical
values being 60pF and 100pF respectively. Cl12
forms a time-constant with the grid leak R3 (47kQ)
to give optimum oscillator activity over the three
bands. Poor or intermittent oscillator activity is
often attributable to a faulty C12 or C16. Grid
current flows in R3 when the triode is oscillating,
but since the current is very small a microammeter
is required to detect it.

However, the current in the anode is far greater,
occurring through the anode resistor R4 (22KQ)
and can be measured on a normal milliammeter

To V4 anode Resistive
To V4 element
heater S1 . R
1—/" [ — A'M'A'A' A'A'A'A'A'A'A'A'A'A'A
T ' L red
[] ' -
Chassls i~ JAC/DC Mains
black ©

Fig. 4—This diagram shows the use of a three-way
line-cord in an A.C./D.C. TRF receiver.

by connecting at the top of R4, as marked by
“ X in the circuit. When the oscillator is working
correctly, there should be a distinct change in
anode current when a short is applied across the
oscillator tuning gang (C18). If there is no change
in _current, then the oscillator is defective,

The anode of the mixer section of V] is fed with
H.T. voltage through the primary of the first I.F.
transformer T1. This is tuned to the LF., currently
470kc/s, being the difference between the incoming
signal and the local oscillator, Tuning is
accomplished by the trimmers across the windings,
though in some transformers a fixed capacitor js
used and the associated winding is tuned by a dust-
iron core.

The LF. signal is applied to the control grid of
V2 via the secondary of T1, and there is no fixed
bias on that valve since the cathode is connected
direct to chassis. The bottom end of the secondary
winding is held to chassis signal-wise by the 0-1uF

wWwWw.americanradiohistorv.com
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C19, which also provides isolation for the AGC

bias.

_The second LF. transformer T2 is tuned in a
like manner and the secondary winding is con-

nected to the diodes

in V3. These rectify the LF.

signal, and extract the modulation acrass the load

resistor R8, which is

the volume control valued at

0-5SMQ. Residual LF. signal at that point is by-
passed to chassis through the 100pF C20. There
are two components of the signal across R8; one if
the A.F. signal and the other a djrect-voltage due

to rectification of the
The former is cou

I.F. carrier.
pled to'the grid of the A.F.

triode in V4 through C21 which also isolates the

electro-chemical characteristics of the valve. The
cathode is therefore taken direct to chassis.

R10 is the triode anode load (270k£2) across
which the amplified A.F. signal is developed. This
is fed through the coupling capacitor C23 (0-01pF)
to the control grid of the output tetrode. This
valve is biased by the voltage developed across its
cathode resistor R12, The cathode is made positive
by the amount of the voltage drop relative to
control grid which is held to the chassis end of
R12 via the 1MQ grid-leak R11.

R12 has a value of 2700, but is not by-passed
with a capacitor. This means that there occurs a
small A.F. signal across the resistor, and this as

R3

|- R4

5
[ ey —

R

H
8

Ll

direct-voltage. The

-
% pgre = i

Fig. 5—A complete circuit of a mains-operated superhet receiver.

latter, however, is used as

AGC bias, and is fed through R7 (IMQ) to the
control grids of V1 and V2. R7 can have a high

valie since the grid
chassis from the sign

circuits are adequate help to
al aspect, as we have already

seen. The high value also helps to get rid of any
residual I.F. which may be present at the output

of the detector.

The AGC bias can be measured with a volt-

meter, but owing to

the high impedance circuits

involved, the meter must have a sensitivity at least
as high as 10,000Q/V. A meter of smaller sensi-

tivity would damp th

e AGC circuits and probably

decrease the voltage to a level which is not

recordable. The loa
upset the operation 0

ding would, of course, also
f the AGC circuit.

It will be found that the voltage rises negatively
(with respect to chassis) when a strong signal is
tuned in. This negative voltage biases the valves
and thus causes their gain to fall, thereby avoid-
ing overloading. On weak signals the bias is
negligible and the valves work at full gain.

S5 switches out the detector load in the “ gram ™

position and switches
equalising componen
C32. The pick-up

across the volume co

in the pick-up and associated
ts comprising R16, R17 and
signal is effectively applied
ntrol, and is thus fed via the

slider to the grid of V3 triode, as is the radio A.F.

signal.

The triode is biased due to a small difference in
potential which is developed across the 10MQ

grid-leak R9. This
potential biasing ",

is often called * contact
it being a function of the

well is reflected back into the control grid circuit
out of phase with the applied signal from V3. In
that way, negative feedback is applied to the
output valve and hum and distortion are reduced.

The anode of the tetrode is loaded with the
primary of the output transformer T3, the turns
ratio of which is selected as described in Part 1 of
this series. C27 (0-02uF 450V paper) across the
primary of the transformer attenuates the higher
order harmonics (e.g., harmonic distortion)" pro-
duced by the output valve. Variable tone control
is given by C31 in series with the tone control R18
(0-05xF and 50k). This circuit reduces the higher
audio frequencies at an amount increasing with
decrease in R18 resistance. .

The sot features a fully isolated mains trans-
former for the valve heaters, but the H.T. circuit
is connected direct across the mains primary of the
transformer, between receiver chassis and the
parallel-connected anodes of the rectifier V5.

R15 is the surge limiting resistor, the purpose of
which is given in the first part of this article, R14
is the smoothing resistor, and is a 2W component
valued at 1,000Q. C30 is the 16uF electrolytic
reservoir capacitor, while C29 is the main
smoother of like value. Further smoothing is
provided by R13 (1,000Q) and C26 (8uF elec-
trolytic). C25 is connected in parallel with C26 to
by-pass the inductive effects of the latter.

Although C25 is only an 0-1uF it effectively
offers a low impedance to any R.F. or L.LF. which
could develop across the electrolytic.

(To be continued)
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universal test

oscillator

By R. Murray-Shelley

A MINIATURE TRANSISTORISED
INSTRUMENT

OST signal generators which are used for
test purposes are designed to produce a note of
one specific frequency together with a relatively
small number of harmonics of tgat frequency. In
this piece of test equipment, a deliberate attempt
has been made to produce an oscillator having as
many harmonics of the fundamental frequency as
possible in its output, The use of such an instru-
ment is at once apparent—it is invaluable for the
testing of almost all types of radio receivers and
amplifiers, since a signal from the oscillator can
be injected into the circuit under test at any point,
whether in a radio frequency or audio frequency
stage, and, if the circuit is in order, will produce
a response in the output,

Rl
33k
St
c3 —_—
OIpF 2-6V__—r_
+-
VR1 c2
™M 0*0047pF
Output

Fig. 1—The circuit.

The circuit employed in this equipment is, in
the main, quite conventional. It js the well-known
multivibrator arrangement which produces square
waves (Fig. 2). If a square wave is analysed, it is
found to be composed of a very large number of
odd harmonics of the basic frequency. If the
fundamental frequency lies in the audio spectrum,
then harmonics extending well into the radio fre-
quency bands will be produced. In this design
transistors capable of operating up to many mega-
cycles are used. and, as a result, although the
fundamental frequency is of the order of four
kilocycles, harmonics have been detected at fre-
quencies of several megacycles.

Method of Construction

A fairly novel method of construction s
suggested. This mekes use of a small piece of

The prototype instrument

paxolin board to form a type of * chassis ™, the
components being mounted on this as shown in
the wiring diagram (Fig. 4). It will be seen, from
Fig. 3, that the whole oscillator is extremely small.

Components

A study of the circuit diagram, Fig. 1, shows
that there are, in fact, relatively few components,
Construction is simplified if miniature or even sub-
miniature parts are obtained, but the ‘prototype
was built jusing quite conventional components
throughout,

Fog. 2—The output waveform.

The resistors are normal W components of
10% tolerance. The exact values used are not
particularly critical, any changes in R2 and R4
merely serving to alter the fundamental frequency
of the oscillator. Care should be taken, however,
to see that both R2 and R4 have approximately
the same value otherwise a reduced output will
result.

The condensers C1 and C2 are of the disc
ceramic type, though here again their character-
istics are not particularly critical. The output of
the unit can be adjusted as regards amplitude by
the control VRI, This is a miniature volume
control of the type which are used in hearing aids
etc. If a really small oscillator is required, then
this refinement could be omitted, though it is
useful for carrying out comparative gain tests on
amplifiers in particular.

The transistors call for some mention. It has
already been explained that radio frequency types
are used in order to accentuate the higher fre-
quency harmonics and make the oscillator suitable
for testing the radio frequency and intermediate
frequency sections of radio receivers. Almost any
types of R.F. transistors will prove to be suitable,

WwWWwWWw.americanradiohistorv.com
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Material
Vie Paxolin

L : 176"
Fig. 3—The drilling details of the paxolin chassis.

The prototype used OC44's, since these were to
band. Whatever types are decided upon, it is
important to ensure that both of the transistors
have more or less the same characteristics.

Power Supply

The power requirements of the oscillator are
very modest, only 2mA at a potential of 2:6V. The
smallest and most convenient source of power
comes from two mercury cells, These eells are
eminently suitable since they will provide a very
steady current at a constant potential throughout
their working lives which may amount to many
hundreds of hours. The case of the cells forms the
positive terminal, and the smaller electrode is
negative. The specified cells should not be heated
in any way. The battery mounting is shown in
detail in Fig. 5. Great care should be taken to
ensure that the polarity of the supply battery is
correct, otherwise damage to the transistors may
result,

Construction

_The construction of the equipment is quite
simple provided elementary precautions are taken

Paxolin i
board -]

Fig. 4—The complete wiring diagram.

COMPONENTS UST

Resistors (All {W components)
RI 33k R3 33k
R2 I-5k Ré¢ 1-5k

VRI | gll miniature potentiometer with switch,
I

Capacitors

Cl 0-0047.F ceramic

C2 0-0047.F ceramic

C3 0-1uF 150V

Ti, T2 OC44 transistors
Battery Two Mallory type 625 mercury cells
Paxolin board, small pieces of spring brass, etc.

i Output

Contact strip
Note : Wiring has been
“opened out’ for clarity

to avoid overheating components—particularly the
transistors.

The paxolin * chassis™ is first prepared. The
dimensions of this together with all the necessary
drilling instructions are given in Fig. 3. Paxolin is
rather a brittle substance and care is needed when
working with it. It is most easily cut using a fret-

Spring brass contact Mercury
cells
Paxofin board (see text)

To switen
Fig. 5—The method used to mount the mercury cells.

saw or a fine-toothed hacksaw blade. The mount-
ing of the output control depends on the nature of
the control itself and thus some improvisation will
be required on the part of the individual con-
structor. The battery clips are made from pieces
of springy brass obtained from old 43V dry cell
batteries. These are bent to make contact with
the cells, and also to help hold them in position.
The brass strips are bolted on to the chassis and
connecting wires soldered to them.

The component- wires are cut
fairly short and they are inserted
through holes in the board as
shown in Fig. 4. The wiring is very
compact and for this reason alone
the constructor should be careful
to see that there are mo shorts
between components. The tran-
sistor leads should be kept as long
as is possible and insulated with
sleeving. A thermal shunt in the
form of a pair of long nosed pliers
must be used when soldering’ the
transistors. Note that the mercury
cells should only be inserted after
the rest of the wiring is complete.

The output from the unit is
taken via two flying leads, though
small terminals could be sub-
stituted in their place if thought o
be necessary.

Using the Oscillator
When the oscillator is used to

test an amplifier or radio receiver,
(Continued on page 6l14)
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is, of course, also su
amplifiers requiring 1
250mV for full output,

PRACTICAL WIRFLESS November, 1962

P B 27
£ -’
N

NP

~‘--|,

A VERSATILE CONT
A HIGH QUALITY, P(

by F. £ B

surface noise on certain records, and at its lowest
setting it will assist in the elimination of inter-

E Mayfair pre-amplifier has been designed  ference and whistles on radio programmes,

use with the Strand power amplifier and in- The low frequency response of the pre-amplifier
corporates the kind of features normally expected s deliberately reduced just below 20¢/s in order to
in a versatile high quality reproduction system. It eliminate motor rumble and other undesirable L.F,

This
magnetic and crystal pick-ups, radio tuners, tape With the tone controls in the level position, and
recorders and microphones. Separate input sockets  the treble filter set to 20kc/s. the overall frequency
are provided for these five different categories of  characteristic of the pre-amplifier is substantially
programme source and an appropriate equalisation  flat from 30c/s to 20kc/s.

itable for use with other power  effects. Wide range tone controls &low the bass

an input not in excess of and the treble response to be either boosted or
cut to meet individual preferences and to suit

pre-amplifier  will accept inputs  from  acoustical conditions in the listening area,

network is brought into operation at each setting A double-pole mains on/off switch is wired to a
of the input selector switch. plug at the rear of the instrument so that con-
A treble filter circuit with a choice of three roll- nection can be made to the mai®s terminal block

off frequencies (3, 9
switched filter is pa

and 20kc/s) is included. This in the Strand power unit, thus allowing the whole
rticularly useful for reducing  amplifying system to be controlled from the pre-

<,

——1%.—-

%

“__214: 1 214' L 214'

S \+ selector b Volume N
%; L g - —_—

C

S1 input VR1 S2 Treble

tilter

_ Material LP1
c Position of chassis 18swg Aluminium ¢ Pilot larmp c
'¢' » behind tront panel Y " p i
Ay Ve mmei—r2 |
.---1 """" | il g piEr Tl L R ""’-“‘r‘_:::
15 1< <)
AR G\I' N S 1 o —'?ﬂ} % ’
S L 3 Rad‘.’giand ™$3 Mains A R out — ¢t 4c
T 3. 4 A switch ux_outp '
' 8 ux Inpyt for Tar & Rec. !
Hole dimensions-a... % dia., b..Igdia,c... Y8 dia,
Fig. 6—Front panel drilling details,
o 13
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amplifier. Indication of the availability of the
mains supply is given by a pilot lamp.

The power requirements of the pre-amplifier
are as follows: H.T. 350V 7mA; L.T. 6:3V 1A.
These supplies are usually obtainable from the
associated power amplifier unit, and are fed into
the pre-amplifier through a four-core cable. The
cable plug PL2 as specified in the components list
is suitable for mating with the auxiliary power
outlet sockets on the Strand power unit,

Details of the five input channels and the kind
of programme source for which each is suited are
given below. The sensitivity figures quoted are for
a 20W output from the power amplifier.

Radio and Auxiliary Input

Connection may be made at JKI or SKI.
insertion of jack plug into JKI automatically dis-
connects the coaxial socket SK1 from circuit. This
input is suitable for radio tuner outputs, the sensi-
tivity is 250V, and the impedance 1MQ. No fre-
quency compensation is applied and therefore the
response is linear,

Other alternative uses are: (1) for the connection -

of a high output crystal pick-up (2) for tape with a
replay speed other than "7%in./sec, or having a
recording characteristic different to C.C.LR.

Tape Input’

The input at SK2 is fos use with pre-recorded
tapes, replayed at 7iin./sec with high impedance
heads. Bass boost is provided, approximately in
accordance with C.C.I.R. curve. The sensitivity at
Skc/s is 3mV and the input impeddnce 80kQ2.

Microphone Input )

High impedance (crystal) microphones may be
connected directly to SK3; or moving coil type via
a matching transformer. The response character-
istic is linear. Sensitivity is 6mV and impedance
1M.

Magnetic Pick-up Input
The sensitivity at SK4 is 6mV _for microgroove
(L.P) and 13mV for 78 r.p.m. The impedance is

PRACTICAL WIRELESS

100k, Separate equalisation arrangements are
provided to suit the requirements of current
recording standards (R.I.LA.A.) for both L.P. and
78 records.

Crystal Pick-up Input

The sensitivity at SK5 is 85mV _for microgroove
(L.P.) and 250mV for 78 r.p.m. The impedance is
100k(}. Bass cut is introduced in this input circuit
so that the resultant signal has a characteristic
similar to that of a magnetic pick-up; this
facilitates the equalisation arrangements,

Circuit Description

Four high-gain, low-noise pentodes type EF86
are employed in this circuit. The five coaxial input
sockets SK1-SK5 are connected to the input
selector switch STA via series resistors, The value
of each resistor has been chosen to adjust the
input sensitivity and impedance of the pre-
amplifier to suit a particular type of programme
source.

The first pentode amplifier stage V1 provides
frequency compensation or equalisation for the
various inputs by means of a feedback loop
between anode and grid, the appropriate feedback
components being selected by S1C. The two
remaining sections of the input selector switch are
used for muting purposes and are wired up in
such a manner that the input sockets immediately
adjacent to the required input are taken to earth
by the rotors SI1B and S1D. This arrangement
minimises any likelihood of signa] break-through
when a number of signal sources are permanently
vonnected to the pre-amplifier. ’
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l?t_nput frem V1 anode is e = == N
taken via C§ to the volume ; " Hole dimensions sxt K d
control VRI, the slider of # I a_ Y qa,v_Ygdi e g dia.a 38.“‘ % dp AN L9 srz A+
which feeds thé grid of V2, B | TRTETedeNe O R A ]
An auxjliary output at a W oy L3 % S5, % | N
suitable level for applying to Mains Power . dp SN d g 4 C
the input of a tape recorder . upply  supply Position of chassis . o oxat Esml
is made available at JK2. . behind rear panel g SKS, 3
This auxiliary output is 13 1" P 4
approximately 200mV and  [zszg----|- ol ettt kL R PR Tl zesz
will match a tape recorder | .ad Material d}
having an input impedance ! a\_.b 9 g0 L l8swo ]
of not less than 500k, g+_s a 4 Alminium |0 g
1.7 !
Treble Filter : — 3% ;
The second valve is triode 12~

connected, and feedback is

applied via low-pass parallel-

T flter networks which are

brought into circuit between this and the following
stage by S2C and S2D (positions 1 and 2).
Associated with these filter networks are the
phase shift capacitors C12, C13 and Cl4, CI5
which are conngcted into the grid circuit of V2 by
S2A and S2B.

Due to the phase lag introduced by these capa-
citofs, the feedback over this stage is positive at
frequencies below the regenant frequency of the
filter network, while at frequencies above resonance
the feedback becomes negative.

Consequently the response characteristic of this
stage has a slight rise just below the filter network
frequency and then a steep fall off of more than
20dB per octave. The roll-off frequency, i.e. the
point at which the response is 3dB down, is Skc/s
for switch position 1, and 13ke/s for switch posi-
tion 2. In the third position of S2, a single T-
section filter comprising R32, R33 and C25 gives a

Hole dimensions a._Y'a.b_Y'dn. e Igda. a_ Y aa

Fig. 7—Rear panel drilling details.

fairly sharp cut-off at 20ke/s.

Rumble Filter

The third valve is also triode connected and like
its predecessor provides little gain: its main
purpose is to reduce the response below 20c/s
through the use of a high-pass parallel-T feedback
network comprising R34-37, C26-28. The com-
bined effect of this circuit and the comparatively
small value inter-stage coupling capacitor C18
results in a 30dB per octave fall-off below 20c/s in
the overall frequency response of the pre-amplifier.

Tone Controls

A frequency dependent negative feedback tone
control network is connected between the input
and output of the final stage. The two variable
elements of this network, VR2 and VR3, are the
bass and treble tone controls respectively.

PLI Power suppr\y PLY ?Aalns supply

R e T
|

ngmen|

5" "
;.12, f Material 18swg Atuminium _i
d
3l 1%
o~ f‘ L. I NN St Bt
21s k |

T

J—"'t_—l;‘*m R

€9T\ 23 8y
For
For Bend down al
the ong
5,5' o  Chass) — 1’ - through-chassis 7T dotted lines
3 eass leads b
four ¢ 23g" e e — =X

-
=

N—

r Radio and N $3 Mains.

11," o Awxinput ( 9; switch ‘( 9;
B 2y

Pt ’\
: Aux. output
Pliot lanp\:gg‘ . T Sa
- / tor Tape Rec \Jb %

JK2-

3,

-
o d

po— &
N
X

.
2%

2 1/4' 4 3,@

I

s =

-«

12

Pg. 8—Chassis drilling dimensions.
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Resistors (all 10%,, 1W carbon, unless otherwise
stated)

Rl 150k R6 220k RII IM
R2 560k R7T IM RiI2 100k
R3 IOM R8 56k RI3 100k

R4 560k R IM
R5 5-6M RIO 68k
R4 1M 5%, H.S. cracked carbon
RI5 8-2k 5%,, H.S. eracked carbon
R16 220k 5%,, H.S. cracked carbon
RI7 2-2k 5%,, H.S. cracked carbon
RI8 3-3k
RI9 100k R20 100k R2]
R22 220k 5%, H.S. cracked carbon
R23 2-2k 5%,, H.S. cracked carbon
R24 3-3k
R25 470k
R26 100k
R27 100k
R28 47k R33 220k R38
R29 100k R34 I0M R39 IM
R40 220k 5%,, H.S. cracked carbon
R4l 2-2k 5%, H.S. cracked carbon
R42 47k R44 470k R46 1k
R43 180k R45 180k
R47 390k 5%, H.S. cracked carbon
R48 3-3k RS0 Ik R52
R49 100k RSI 20k
VRI 500k carbon potentlometer, logarithmic
VR2 IM carbon potentiometer, logarithmic
VR3 500k carbon potentiometer centre tapped
logarithmic

Capacitors:
Cl  390pF silver mica 1%
C2  150pF silver mica 1%
C3  560pF silver mica 1%,
C4  2,200pF siiver mica 1%
C5  220pF silver mica 19,
C6  0-1uF paper 350Y
C7  25uF eiectrolytic 12V
C8  0-1uF paper 350V
C9  16uF electrolytic 350V

0-1,F paper 350V

22pF silver mica 1-IpF

300pF silver mica 19,

56pF silver mica 19,

470pF silver mica | y

120pF silver mica | z

16,F electrolytic 350V

25,F electrolytic 12V

5,000pF silver mica | %

170pF (175pF) silver mica 1%

330k

R30
R31
R32

100k
47k
47k

R35
R36
R37 IM

2M

Ccl9

COMPONENTS LST

C20
C2i
C22
Cc23
C24
C25
C26
Cc27
c28
Cc29
C30
C3i
C32
C33
C34
C35
C36
C37
C38
Cc39

Plugs:
PLI

360pF (2 x 180pF) sltver mica 1%,
170pF (175pF) silver mica 1%,
56pF silver mica 1%,

110pF silver mica 1%,

56pF silver mica 1%,

360pF (2 x 180pF) silver mica 1%
3,900pF silver mica 19,

7,800pF (2 x 3,900pF) silver mica 1%
3,900pF silver mica 1%,

25,F electrolytic 12V

0-25uF paper 350V

0-04.F paper 500V

8uF electrolytic 350V

4,700pF ceramic

4,700pF ceramic

100pF silver mica 19,

0-25uF paper 350V

0-1.F paper 350V

25,F electrolytic 12V

0-05.F paper 500V

6-way chassis mounting plug (Buigin
P427); free socket P428
5-way cable plug (T.S.L. AS5B)
Coaxial cable plug (Belling Lee LT34/
P/AC)
Sockets:

SKI-5 Coaxial sockets (Belling Lee L604/

S/CD)
JKI, _LI;Z) Closed clrcuit jack socket (Igranlc
2

PL2
PL3

Switches:
SI  Two wafers, each 2-pole 5-way (Radio-
spares ‘“Maka-Switch™’)
§2 4-pole 3-way single wafer make before

break
§3 D.P.S.T. toggle A

Valves:
Vi-4 EF86

Lamp:
LPI 6-5V 0-15A

Miscellaneous:
Four valveholders, B9A nylon-loaded with
screening skirt. Four [0-way group boards
(Bulgin C125). One 5-way group board (Bulgin
C120). One 4-way tag strip. Lampholder with
amber lens (Bulgin D180). Five knobs (Bulgin
K370). Aluminium for chassis, B.A. bolts and
nuts. Lightweight screened cable (about 5ft).

A level response is obtained when both controls
are in their mid position, anti~clockwise rotation
provides cut and clockwise rotation boost. The
extreme settings of VR2 raise or lower the
response level by 14dB at 50¢/s with respect to the
level at lkc/s; a similar rise or fall at 10kc/s is
obtained for the two extreme settings of VR3.

The final pentode stage V4 supplies an output
signal of between 2 and 3V; this is fed via C39
and RS51 to the output plug PL3.

Construction
The chassis assembly is built up from three

pieces of 18s.w.g. alominium. The overall
dimensions and drilling details of the chassis
section and the front and rear panels are given in
Figs. 6, 7 and 8. It is essential that the pre-amplifier
is thoroughly screened when in operation and com-
plete enclosure can be effected by the addition of a
pair of end panels and top and bottom plates. The
end panels should not however be fitted wntil the
wiring has been finished.

Having cut out and drilled the three sections of
the assembly, take the chassis section and fit the
valveholders; then mount three 10-way group-
boards to the underside surface, first drilling an
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additional hole in TB3 and TB4 as indicated in
Fig. 11. A pair of 6B.A. screws are required for
securing each group-board.

Mount the five-way group-board TBI to the top
surface of the chassis, passing one of the fixing
screws through the additional hole in TB3. Mount
the 10-way group-board TB2, passing one screw
through the additional hole in TB4; the second
screw passes directly through the chassis between
the ends of TB3 and TB4. Finally fit the four-way
tag-strip as indicated.

Secure the front panel to the front edge of the
chassis with 6B.A. screws and nuts. Mount the
following components: JKI1, JK2, SW3 and the
pilot lamp holder assembly. The valveholder
heater pins (4 and 5) and the lamp holder should
now be wired up using for this purpose a tightly
twisted pair of leads, and running the wire close
to the chassis throughout.

WIRELESS November, 1962

threaded rod so giving sufficient clearance between
wafers to facilitate wiring.

Before fitting the switch in position it is essential
to wire up the linking connections between S1B,
and SID (see Fig. 3). With the switch in position
complete the wiring between it and TBI, but leave
the remainder of the switch wiring (including the
input resistors) until the rear panel has been fixed
in position.

Proceed now to mount the components and wire
up the 10-way group-board TB2; then fit the
treble filter switch S2—which must be of the
“* make-before-break ” type—and wire up to TB2.
The three potentiometers should be mounted on
the front panel and the tone control circuit com-
ponents wired in position as shown in Fig. 2.

Take the rear panel and fit the five coaxial
sockets in position, then secure the panel to the
rear edge of the chassis. The input resistors can

= Radio and
Aux. Input

S
Mains switch

13l'<c/s

s2
Treble tiiter

,20Keh

Min 8/ vr2 V8 Max Mins’
Bass

JK2

Aux Output
tor Tape Rec

LP1
Pitot lamp

Fig. 9—Front panel layout diagram.

Pass a length of tinned
copper wire through the

Fig. 10—Rear panel layout diagram.

holes in each valveholder =
spigot and adjust so that
sufficient wire is available at
either end to reach the tags
on TB3 and TBS5 as shown
in Fig. 5. Solder the wire at
each spigot. Fit insulated
sleeving over the ends of the
wire before soldering to the
tags referred to.

== (o}

Mains supply

- ®

Underside Components

ower supply cable, / / Coax output
PL2 H
i

PLY 3

wee. e

SK2 Tape

Py SQ %ﬁ@? @‘.@Q

sk3 _ ! SKa :

Microphone@@ @Q@:

g !

Crystal SK@
RU (78)—

pr

Magnetl

cabie to PL3

2

' BU (LR)
Now the major task of 2 e
mounting the  underside e eee & i
components can be com-
menced. It is advisable 1o start work from the

outer end of TB3 and to proceed methodically
from tag to tag towards the other end of the
chassis, digressing to complete the wiring of each
valveholder, and to fit the few components that
are not installed on the group-boards, as these

ints are reached. All screened leads should be
ignored for the present.

Wiring the Controls

The top side of the chassis should now be dealt
with. First mount and wire the components on
TBI. Prepare the switch S1 for fitting to the front
panel. Ensure that this component is properly
asmsembled, with two spacers fitted om each

23"
R P 2
_@ el ’/ ~\1/4.d|a.
é) ) . \17 (g»
" B,"\\ k A\.' 10
L1 dia

R =S £ o B e e o em e

Drill A’ in TB3 for access to TBI fixing screw,
Drill ‘B' in TB4 for access to TB2 fixing screw.

Fig. 11 — Group board drilling diagram.
(Continued on page 637)
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WIDEBAND
MASTHEAD

AMPLIFIER

IMPROVING SIGNAL-TO-NOISE
RATIO ON MEDIUM AND LONG-
WAVE BANDS

_/4LTHOUGH the country is well covered by
BBC VHF/F.M. stations, a considerable number of
listeners still use the long and medium wavebands
for the reception of foreign stations. Reception
is, however. only too often spoilt by “ man-
made ™ interference. Most of this

interference is “ mains-borne ”,

By K. Berry

The transistors used are OC170’s. These are
R.F. junction transistors with an average fa of
70Mc/s and their use in this circuit resuits in an
amplifier with a useful gain at over 6Mc/s. The
frequency response of the prototype amplifier is
shown in Fig. 2. The amplifier requires a supply
of 9V (approximately) at 4mA. This is derived
from the receiver to which it is connected.

Construction and Operation

_ The amplifier is mounted on a small SR.B.P.
tag-board, and this board is screwed to a tinplate

and if this interference can be
eliminated or greatly reduced. then
better entertainment value can be
obtained from the medium and
long wavebands. It was with
this purpose in mind, that this
masthead amplifier was designed.

The amplifier is mounted in a
small box at the base of a whip
aerial, and is connected to the
receiver by a coaxial cable. The
power supply for the amplifier is
obtained from the receiver which
it feeds, and this is sent up the
coaxial feeder. The signals received
by the aerial are amplified by
about 30dB. then changed in im-

D

-9V

[EF 1%
mia’ 4 RFC

pedance to 70 for transmission by
coaxial cable. The cable length
used is unimportant—up to 1,000ft
could be used if desired.

The overall effect of this system is to increase
the signal to “ man-made” noise ratio by some
30dB. The amplifier can of course, be equally well
used with a long wire aerial, the only essential
being that the aerial and amplifier are kept some
%()ft away from any building and its resultant noise

eld.

Circuit Description

The circnit of the amplifier and the method of
power feeding is shown in Fig. 1. It will be seen
that only two transistors are used in the circuit.
The first transistor, Trl, is a common-emitter
amplifier. This is D.C. coupled to the second tran-
sistor, Tr2, which is an emitter follower stage.
This results in a low output impedance suitable for

feeding the co-axial cable.

Sor
: nput
; Mmoo ome——co-=—= D)

Coaxial L

< feeder rRe<
e e80T _E

A =
+

Fig. |—The Circutt,

bracket. The bracket is soldered to the inside of
a lid from a can of the type used for packaging
commodities which must be kept dry. The can
itself is painted to resist corrosion, rust, etc, and
is secured to the aerial mast with insulating tape.
This tape is varnished with copal varnish to give it
some protection from the weather.

The aerial lead-in and coaxial feeder are led
through tightly fitted grommets inserted in holes
drilled in the lid of the can. It should be noted
that the can is fixed to the aerial mast so that the
1id is on the underside; this reduces the chances of
rain entering the amplifier housing should the hid
be a poor fit. The details given here, are, in fact,
those of the author’s installation and in no way
essential for the successful operation of this unit.

The lead from the amplifier to the receiver
should be of normal 70Q characteristic impedance
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40
30
~ \\"‘~~
& 20 *
£
[
O
10
Long l< Medium __] Short
waveband { waveband * | waveband
1 1.1 | L1
2 3 4 5 7 891 2 3 4 5 6 7 8910
Py : ° Mo : Mo/
Frequency

Fig. 2—A graph showing the gain of the amplifier.

coaxial cable of the type sold for television down-
leads. The usual “solid ” dielectric cable may be
uscd. since at the frequencies concerned, there is no
advantage to be gained by using the ** air-spaced
low loss feeders which are available.

It should be noted that at the receiver end of
the cable. there is a 68Q terminating resistor (see
Fig. 1). This resistor is necessary to ensure that the
feeder is correctly terminated and that no ** stand-
ing waves” occur. This is particularly important
if the amplifier is required to work at the highest
possible frequency,

Power Supplies

To power the amplifier from the main receiver
it is necessary to make a slight modification to the
receiver power unit in order to provide the 9V
supply required for the amplifier. In Fig. 3 is
shown a typical receiver H.T. supply. This is
shown again in Fig. 4 with the additien of an extra
resistor, R, and a 50uF decoupling capacitor. The
value of “R™ should be calculated from the

9,000
expression R=-——, where I=the measured H.T.
1 -

consumption of the receiver. Many receivers will
have an H.T. consumption of about 60mA, in such
cases the value of “R * would be 1801.
Reference to Fig. 4 will show that the main
smoothing capacitors of the receiver must be
isolated from chassis. If this is impossible, then
the resistor “* R ™ may be connected between the
transformer centre-tap and chassis. In this case, it
should be decoupled by connecting a 250 or 500uF

Mai
:E+ LE Choke] transaflgr?a'
= i '
— — | AC,
| Mains
Rectifier l
ot— {
i
Rga3—A suitable H.T. supply.
“ R

Fig. 4 (below)—Provision for a transistor supply.

+ +
AC
- - Mains
Rectifier
m——

C = R Mains
of ol

transformer
12V electrolytic capacitor in parallel with it.

The information in this article on connecting
this amplifier to a receiver should only be followed
on receivers employing a double-wound mains
transformer. It must nor be so connected to A.C./
D.C. receivers. If it is desired to use it with such
receivers a separate power supply must be provided
and care taken to ensure that the feeder is isolated
from the mains.

AMAAAA
VVVWVYVY

universal test oscillator
(Continued from page 607)

the procedure is as follows. One side of the
oscillator output js connected to the chassis
of the equipment under test. The other side
of the output is then applied to the various
stages of the equipment, working backwards from
the final stage until the faulty section of the
apparatus can be determined.

Note that when the oscillator is used to test
equipment of the A.C./D.C. variety, which may or
may not have a live chassis, isolating condensers
(0-1x«F 1,000V are suitable), must be used in both
of the leads between the generator and that equip-
ment.

This oscillator will be found to be invaluable
for the rapid diagnosis of faults in all manner of
apparatus, whether it be used primarily as a signal
generator, or in conjunction with a pair of high
resistance headphones, as a continuity testing
device,

- -
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“BUILD-YOURSELF” TRANSISTOR RADIOS

STAR FEATURES %% %%

+ 7 Transistor Superhet.
350 Milliwatt output
high flux speaker,

4% All components mounted on a single
Elnted circuis board, size 5t x 5tin.
one complete assembly,

J Plastic cabinet, with carrying handle,
gize 7 x 10 x 3tin. in choice of colours:

% Red/Grey, Blue/Grey. all Grey.

% Easy to read Dial.

¥ External Socket for car aerial.

% LF. frequency 470 K/cs.

% Ferrite Rod internal aerial.

% Operates from PP9 or similar battery.

% Full comprehensive data supplied
with each Receiver.

% All coils and IF’s, etc., fully wound
ready for immediate assembly.

into 4-inch

The finest receiver at present available
for home construction. Fully tunable long
and medium wavebands. Uses 7 Mullard
Transistors: C

QCe1D and 2 OC8l’s, plus Crystal Diode

0C44, 2 5's,  OCT1,

e e

An Outstanding Receiver., Lasky's
Price for the complete parcel inclu-
ding Transistors, Cabinet, Speaker,
etc., and Fuli Construction Data.

£6.19.6 Postage and Packing 4/6

Battery 3/9 (Included frec wwith com-
plete parcel), Data and instructions
separately 2/6. refunded if you pur-
chase the parcel.

“KINEMATIX"” STEREO
BALANCE METER UNIT

AT A FRACTION OF THE LIST PRICE
No more guessing! Perfect balance in
seconds. Brand new U.S.A, import sup-
plied with full operating instructions.
Buitable for use with all hi-fi stereo-
phonic amplifiers. Enables vou to recreate
the stereo effect in any particular area
of the room. Smart polished wood Cabinet
6% x 3t x ain.

Y REBUILDING CLEARANCE

SALE

at £ Tottenham Court Rd,W.1
LAST SIX WEEKS!
HUNDREDS OF BARGAINS !

KAPURA Model U1

Multi-Test Meters

+ Complete with
test leads.

J% Brand new,
fully guaran-

teed.
Sensitivity: 1,000
ohms per volt A.C.

00-1,000 v. D.C,
current _ 0-100-500
m/a, 0-1 m/a (used
at 0-10 v. range),
Resistance: 1-2,000
ohms (centre 24
ohms).  100-200.000
ohms (centre 2.4K.)
Size: 5in. x 3in. x 2in.

LASKY’S PRICE 39l6
Carriage and Packing 5/-

TV TURRET TUNERS
By famous manufacturer. L.F. 33-38 Me/s..
PCCB4 and PFC80 valves fitted, also 12
sets of cotls.
Jasky's Price Complete with Valves
and Coils 29/6. Postage 2/6.

Distler Miniature Motors
8 volt battery operated 7/11. P. & P. 2/6.

LIST PRICE
£7.7.0.
LASKY'S
IPRICE

29/6 rost

&
2
=3

CRYSTAL PICK-UP
CARTRIDGES

Lowest Prices Ever!
All complete with Styll, L.P.
and Standard (and Stereo where
shown), Fully guaranteed. stan-
dard fitting., will fit most P.U.

arms and heads.

Postage 1/- each extra
MONO
TYPE C.T.1. By well known
manufacturer, With 2 sap-
phire styli....
Garrard GC.2 ..
Ronette Studio
Acos GP.65/3
Acos GP.685/1
Acos GP.67/1
Acos GP.61/1

STEREO
Acostereo 73/1 with 2 sap-

phires ........
Acostereo 1732 with Dia-
mond, L.P./Stereo and
sapphire Std. ............
Collaro type C. Turnover,
with 2 sapphires..........
Collel $,C.1, Turnover with
2 sapphires :
Collel 8.C.1. Turnover, with
Diamond L.P./Stereo and
sapphire Std. ... ... .
Ronette Stereo O.V. Turn-
over, with 2 sapphires....
Ronette Stereo type 105,
with 2 sapphires..........
Ronette Stereo type 105,
with Diamond L.P./Stereo
and sapphire Std. ........

20/8
29/6
35/6

35/8

ELECTRIC MOTORS

Brand New Single-phase motors, suitable
for tape recorduers, workshops. ete. Many
uses. Reversible 200-250v. 5in, OZ torgue.
1,400 r.p.m. Capacitor Start. Weight 44lb.
length 5in. Spindle bothends 1 x 17 3" x4
Price. including capacitor, 18/11. P. & P.
3/6 extra.

The New “ALBERTA 5” Mk. 11
Now using printed circuit and supplied
with miniature earphones for personal
listening at %8 extra cost.

ﬂf_\-

Puslhl-pull.
milliwatts
Flve "_’//.;'/////////"*' o

output.
transistors
and one diode, |
2lin, moviny
cail speaker,
ferriterod
aerial Med.
and long wave.
Smart plastic
Case, 4§ x 3§ x
ifn. overall.

Post

CAN BE
BUILT FOR 59/ 316

All components available separately.
Full details, circuit diagram, 1/6 post free.

N
el

THE BETA TWO

A 2-transistor plus 2-diode personal
recetver for home construction. Uses

rinted cireurt and ferrite rod aer.al,
sersonal earphone gives clear reception
lor private hstening. Tunes over full
medium waveband. Uses same cabinet as
our Alberta 5 receiver, jllustrated above.
s17e 51 x 34 x 1} ins. overall, All compo-
nents available separately. N BE
BUILT FOR 21/- Postage 2s. 6d. extra
Including personal earphone. cabinet, ste.
Circuit diagram and step by step instrue-
tions 1s, 6d. (Free with parcel).

~ THE VERY LATEST

TRANSTRON{C
CONSTRUCTION KiT

Make your own transistorised trans.
mitter and receiver. \With components
supplied, you can build 7 different circults.
Full size wirine diagrams lor mounting
on pez board {5 x 9in. supplied. Two
transistors OC44 and 0C72, 1 XT AL Diode.
No soldering necessary.

IDEAL GIF1' FOR YOUNGSTERS
All components marked for absolute
simplicity, attractively packed in multl-
coloured gift box. 15-page instruction
ggc;kalen Originally intended to retall at

LASKY'S complete
SPECIAL OFFER 49 I6 P.&P. 48
Money refunded if dissatisfled

“PHONOTRIX” TRANSISTOR
BATTERY TAPE RECORDER

supplied in Real Leather Carrying Case,
with shoulder Strap.

Capstan drive. push-button controls,
Constant speed 37 i.p.s.. uses 3in. spool
Hizh impact plastic case with trans-
High impaci plastic case with leather
outer case. Size:94 x5 x 3iin. List 25 gns.

raskys price 18 GnS.
with Mike and Tape. Carr. 7/6.

TELEFUNKEN STEREO
HI-Ft AMPLIFIERS £5.19.6

Great  Purchase Enables
fier this Excetlent Unit at

£5.19.6. Post 75
A complete stereo amrlitier nf unsur-
passed quality, with 1nputs for radlo.
tape recorder, F.M. tuner or any other
hi-fi source. either monaural or stereo.
Output power 5 watts total (2t watts each
channel). New and unused, listed at 16 gns

Further
us to

207 EDGWARE ROAD, LONDON, W.2,
Near Praed St. PADDINGTON 3271/2

33 TOTTENHAM COURT ROAD, W.I.
MUSEUM 2605

Nearest Stn. Goodge St.

BOTH OPEN ALL DAY SAT. Early
Clasing Thurs. Mail Orders to Dept. P.W.
Edquware Road.
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more 0.p.V. «
for less £.s.d!

TAYLOR muLTIMETER MODEL 105A

has been produced to meet a demand for an inexpensive
bench type Multimeter with a sensitivity of

*20,000 o.p.v.

%20,000 o.p.v. (5° scale) YeResistance 0-20 megs., in 3
%D.C. volts 0.3, 3, 12, 30, 120, ranges (self contained).
300, and 1,200 (30kV with Y Portability.
probe). H40uA Meter 5% Arc.
J%A.C. volts 12, 30, 120, 300, YeAccuracy D.C. 2%, A.C. 3%,
1,200. Price £17.10.0.
% Current S50uA, 600uA, 6mA, High quality leather case

60mA, 600mA, 12 amps D.C. available if required. £3.10.0.
Sl Pra il Write for full details and catalogue to:

TAYLOR ELECTRICAL

INSTRUMENTS LIMITED,

Montrose Avenue, Slough, Bur.ks

Cables: TAYLINS Slough. —1

8l Tel: Stough 21381. .'M
|I GROUPI
i | J i
| E—

WEYRAD

IMPROVED COMPONENTS FOR THE 6-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE
ROD AERIAL—RA2W

6in. long, 3 in. diameter, connections to tags

on Coils. For 208pF tuning capacnfy .. 12/8
Car Aerial coupling Coil 1/-
OSCILLATOR COIL—PSO/’IAC
M.W. covered with 176 pF tunmg cupacnty
L.W. by extra podder ... 5/4
I.LF. TRANSFORMERS
Ist and 2nd Stage—P50/2CC ... . 5/1
(2 required)

3rd Stage—P50/3CC ... s 6/
DRIVER TRANSFORMER—LFDT4
redesigned to reduce size and improve perform-
ance. Six spills for mounting and connections. 9/6

PRINTED CIRCUIT—PCA1
Size 23 in. x 8V4in. Ready drilled and printed with component positions ., 9/6

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE 2/-

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1—LOW [MPEDANCE INPUT, 500 mW OUTPUT.
MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH YOLUME CONTROL ...

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH DORSET

= -
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A.C.
Superhet -

A 5-VALVE MAINS RECEIVER

3HIS receiver is an A.C. mains S5-valve

superhet of quite compact size, tuning long and
medium waves, and with an internal ferrite rod
aerial. A circuit of this type is very good indeed
for general listening purposes, and will give ample
volume from a fairly large number of stations. As
no external aerial or earth is needed, the receiver
can be operated wherever mains are available,
and is thus useful fov general listening.

The circuit is shown in Fig. 1, and has five
miniature valves. The ferrite rod has a medium
wave winding L1. L3 is the medium wave oscil-
lator coil, with its padder C7. For long wave
reception, the loading coil L2 is in series with L1,
and L4 is the long wave oscillator coil, with padder
C8. This arrangement proves to be very efficient
on both bands. A 6BA6 is used ipthe intermediate
frequency stage, followed by 1the' 6AT6, which
provides detection, automatic volume control, and
audio amplification. A 6BW6 is used as output

PRACTICAL WIRELESS
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stage, driving a 3%in. speaker. The receiver is
isolated from the mains by T2, and the 6X4 is a
full-wave rectifier.

With a standard or general purpose cirenit of
this type, there is considerable latitude in coils,
valves, and other components, but if items to
hand are to be used, a few points must be observed,
or results may be unsatisfactory, L1 and L2
should be for normal M.W. and L.W. coverage,
and L3 and L4 should be oscillator coils to suit,
with the specified padders C7 and C8. IFT1 and
IFT2 also require to be 465kc/s or 370kc/s trans-
formers: if these points are observed, any set of
coils and pair of 1FT’s should be satisfactory,

If different valves are used, screen grid and
cathode bias resistor values may need changing to
suit. Some rectifiers also require a separate heater
winding. The 6X4 heater is, however, run in
parallel with the other heaters.

Above chassis Layout

The layout is shown in Fig. 2. The chassis is
about 4in. x 8in. x 2in. deep, and a hardboag,!
panel about 5jin. x 81in. is bolted to the chas‘.
front, to carry the loudspeaker. A tuning scale
may also be glued to the hardboard panel. In the
receiver illustrated, the scale was upon glass, fitted
to the cabinet front, so only a sheet of thin white
card was required behind the pointer.

For station identification, the simplest method is
to mark the dial when stations are tuned in, then
to draw up the scales as neatly as possible. A dial
calibrated in wavelengths, from a signal generator,
is also useful.

The 2-gang capacitor, VC1 and VC2, has its
spindle passing through a clearance hole, and a
double ended push-on pointer is fitted. The drum
is situated as in Fig. 2, and the cord is taken
through holes, to the driving spindle, as in
Fig. 3. The cord is given one complete tarn

2]
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Fig. |—The circuit.
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round the spindle, and its ends
are passed through the slot
in the drum, and tied so that
the spring is under tension.

A piece of aluminium about
24in x 24in. is bent to form a
bracket about 24in. high, shown
in Fig. 2. This bracket is
bolted to the chassis near the
twin-gang condenser. A tag is
bolted to the bracket (M.C. in
Fig. 2) and the trimmers TCl
and TC2 are soldered to this,
A stout, short lead is taken
from the second tag of TCI to
the rear fixed plates A. A
similar lead goes from TC2 to
the front fixed plates of VC2.

A strip of paxolin about lin.
wide has a slot cut in it to take
a grommet, the latter being a

To Sia common l"i

e el
el a2 2 7 T P L e D

Chassis
connection

Chassis dimensions—0"x 43 x 2*

push fit on the ferrite rod. The
paxolin is bolted to the large
bracket described. The other
end of the ferrite rod is fitted
in a similar grommet, which is
held by a strong wire hook
placed on one of the bolts
securing the loudspeaker, as in
Fig. 2.
The long wave loading coil
is also mounted on the
bracket. IFT"s and valveholders
are positioned as shown. T2
may have leads or tags, and a
slot, or two large holes, will
allow leads to pass through the
chassis.

(Continued on page 621)

Fig. 2—Th= above-chassis view.

(Besow)—The underchassis view of the complete receiver.

»
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MULLARD 3-3 HI-FI
AMPLIFIER

3 Valves, 3
watt, 3 ohm.

% COLLARO STUDIO TAPE RECORDER KIT

SPECIAL BARGAIN OFFER. COIED.
al

Famous mfrs. surplus offer—Listed
der Kit based on Mullard
and Rectifier. Specially designed
Deck. Freq. response

t x 6in. finished in contem
Speaker Escutcheon. Magic

Cablnet £3.15. P. & P. 6/8

Amplifier Kit£8.19.8. P. & P.5/-.

Speaker 7x4 18/8. P. & P.2/-

If above Items are purchased
together.

famous design—EFg6, ECC83. EL84, EMB4

Kit for Collaro latest Studio

4+ 3dB, 60 c/s—10 ke/s. Amp, and Power Pack

already wired. inter unit wiring only required. Cabinets size: 18 x
16

H/Book. supplied free with kit. Send 2/6 now for full details
of to-day's outstanding Tape Recorder Bargain.

Kit only

rr. 12/6. £25'°'o

42 gns. A quality Tape Recor-

. 2 tone blue Rexine with gilt
ve indicator Circuit and Tech.

£12.19.6 r.sr.0-

and 15 ohm. Out-
put. A really first-class Amplifier
giving Hi-Fi quality at a reasonable

BARGAINS

R W

alve Hne up: . 4, EZ81.

Extra HT ard LT available fo

Tuner Unit addition. v%mas ig th; 4-SPEED PLAYER
ideal companion Amplifier for FM UNITS

tuner units.

TECHNICAL  SPECIFICATION—
Freq. Response: + ldb. 40 c/s.-

Single Players Carr. 3/8
Garrard 4 S.P. £6.19.6
Garrard TA Mk.2 £7.}79.6

Kc/s. Tone controls: Max. Treble |Collaro “Junior’’ 5
Cut 12 db at 10 Kc/s. Max, Bass | B.S.R. Latest TUlL2 79/6
Boost 14 db. at 80 ¢/s. Sensitivity: | E.M.1. Junior ‘935’ 89/8
100 Mv. for 3 w. output. Output
Power (at 400 c/s); 3 W. at 1% total | Auto-Changers Carr. 5/-
harmonic distortion. Hum and |Collaro *'C 60" £7.15.0
Noise Level: At least 70 db. below | B.S.R. (UA14) £7.10.0
W, Garrard “Auto-slim;"s 0
COMPLETE KIT (nc], Valves, all -12.
eomyt)olnents.ugviringndlagra{)n and Garrard Model Rcmgi gns.
special quality sectional Output . -
Trans.). ONLY £6.19.8. Carr. 5/-. | SOLDERING _ TRONS.

Mains 200/220V or 230/250V.
Solon 25 watt Inst., 22/6.
Spare Elements, 8.
Bits, 1/- 65 watt, 27/6, etc.

Complete wired and tested, 8 gns.
Bronze Escutcheon Panel, Prin-
ted Vol, Treble, Bass, On-Off,
supplied with each Kit.

Wired O/P socket power and addi-
tional smoothing for Tuner Unit.
10/8 extra.

Recommended Speakers—WB
HF1012 95/-. Goodmans AXIOM
110 £5, etc.

SPECIAL BARGAIN OFFER

g Plus 4" ... using 3 latest type
TRANSISTOR TR el
RADIO KIT Now only £6.19.6

Complete Kit carr. 2/6.

ACTURERS SURPLUS BARGAIN OFFER. PRICE
BARRIER SLASHED A further bulk purchase of this popular
Kit enables us to pass on latest price reduction direct to Construc-
tor. Kit is a modern, sensitive, quality Recelver with all latest
circuit featyres and is complete with 7 x 3¢in. Speaker (3 ohms),
and all circuit and assembly instructions. 6 BVA Transistors and
Germ. Diode, Printed Cct. Med. and L/W. Ferrite Aerial and Car
Radio Coupling, 500 MW Output. Attractive Gilt dial and Slow
Motion Drive with ‘‘Clear Vu'' Tuning Knob, etc. Contemp.
two-tone Cabinets 9 x 5 x 3iin.. as 1llustrated. 25/- extra.

RECORDING TAPE—Reduced Prices

Famous Amertcan Columbia (CBS) Premier Quality Tape at
NEW REDUCED PRIC genuine recommended Quality

Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted
with leader and stop foils.
Standard Long Play Double Play
Bin. 600ft. 13/ 900ft. 17/6 1.200ft. 31/68
biin, 900ft. 18/- 1,200t. 19/8 1,8001t. 37/8
Tin, 1.200ft. 21/~ 1,800ft. 28/8 2,4001t. 47/8

P. & P. per reel 1/-. 6d. on each additional reel.
SPECIAL BARGAIN. 3in. mfrs. Tape 225ft. 4/8. P, & P, 6d.
3in. Message Tape, 150ft. oo ag .. 3/9. P.& P.6d.
Plastic Tape Reels o0 3in. 1/3, 5in. 2/-, 5{in. 2/-, 7in. /3
Plastie Spool Containers oa ap 5in. 1/8, 5¥in. 2/-, Tin. £/3

ENAMELLED COPPER Volume Controls—5K-2 Meg-
WIILE—11Db. reels, 14g.-20g 2/6; |ohms, 3in. Spindles Morgan-
22g-28g. +  30g-40%. /9. |ite Midget Type liin. diam.
Other gauges quoted for. Guar. 1 year. LOG or LIN

Ersin Multicore Solder 6040 |ratios less Sw. 3/-. DP. Sw.
8d. per vard. 3ib. 2/8, ete. |4/8- Twin Stereo less Sw.

ya

8/6. DP Sw. 8/-.
COAX 80 OHM CABLE
High grade low loss Cellular

RECORD
PLAYER
CABINETS

Cabinet #&
P

Contemporary style, rexine covered
cabinet in two tone  maroon
and cream. Size 18 x 13 x ht.
8iin,, fitted with all accessories
including baffle board and anodised
metal fret. Space available for all
modern amplifiers and autochan-
gers, etc. uUncut record player
mounting board 14 x 13in. supplied.
2.-VALVE 2-WATT AMPLIFIER
Twin stage ECL82 with vol. and neg.
feedback Tone control. A.C. 200/
250 v. with knobs, etc., ready wired
;o ﬂtla);b{)\ée cabinet. £2.17.6.

6in. Spkr. & Trans., 22/-. P, & P, 2/-.
Complete Kit, including UA14 Unit
as illustrated, £12.19.6, carr. 7/6.
ALUDMIN. CHASSIS, 18g. Plain
Undrilled, folded 4 sides, 2° deep.
6- x 4-, 4/8, 8- x 67, 5/9, 10" x 77, 8/9,
12- x 6°, 7/8, 127 x 87, 8/~, etc.
JACK PLUGS.  Standard 24°
Igranic Type, 2/8. Screened Ditto.
%/3. Miniature 14°, 2/3. Screened

JACK SOCKETS. Open Igranio
Moulded Type, 3/3. Closed Ditto,
3/9. Miniature Closed Type, 1/9.
Sub-min (deaf ald) Ditto, 1/3.

Condensers—Silver Mica. All
values, 2pF to 1,000pF, 8d. each
Ditto.  Ceramics 8d. Tub.
fd. to

2~

8d. 600-5,000pF 1,
100pF 9d.

575pF-5.000pF 1/68. Resistors—
Full Range 10 ohms-10 meg-
ohms 20% % and § W 3d., W 5d,
(Midget type modern rating)
1W 8d., 2W 9. Hi-Stab 10%

W 5d., W 7d. 5% W 9d.,

1% W 1/8.
New Al
Boxed VALV Es @Guaranteed
1T4 6/- . ECC83 8/- | PCCR4 9/6
1R5 7/8 ECLS2 10/6 | PCFR0 9/8
185 7/8 | ECLRO 10/6 PCL33 12/8
393 7/6 | EF80 8/- PCL&4 12/6
3V4 7/6 | EF86 12/8 PLARL 12/6
DAF98 8/- | EL34 8/6 PL&2 8/8
DF96 9/- | EY5] 9/6 PL83 10/8
DKo 9/- | EY86 10/- PY32 12/6
DL96 9/- | EZ81 7/6 PYS81 9/8
ECC81 8/- | GZ33 12/6é PYs2 7/6
ECC82 8- ! EM81 96 U25 12/8

JASON FM TUNER UNITS
Deslgner-approved kits of

parts:
FMTI, 5 gns. 4 valves, 20/,
FMT2, £7. 5 valves. 37/8.
JTV MERCURY 10 gns.
JTV2 £13.19.68. 4 valves,

32/6.
NEW JASON FM HAND-
BOOK, 2/6. 48 hr, Alignment
Service 7/8. P. & P.2/6.

TYGAN FRET (contemp. pat.)
12 x 12in. 2/-. 12 x 18in, 3/~
12 x 24in. 4/~ 18 x 24in. 8/- ete.

Speaker Fret — Expanded
bronze anodised metal $in, X
4in. diamond mesh, now 4/8
sq. ft.. Multiples of 6in. cut
max. width, 4ft.

Eleotrolytica All Types New Stoek

TUBULAR CAN TYPES
25/25V 1/9 | 8+8/450V  4/8
80/12V 1/8 | 8+16/450V B/«
50/50V 2/- | 824 32/27657 ¢/8
100/257 2/- | 50+50/350V &/8
R1460V 2/3 | 60+ 250/
16/450V 3/6 275V 176
16+16/45V _ 65/8 | 100 + 300f
82+32/450V 6/6 275V 18/6

Transistor Components
Midget L.F.’s—465 Ko/s.

9/16in. dia.
Osc. Coll—M. & L.
Midget Driver Trana.
Midget O/Put Trans. P.P. to
3 ohms, 8/9.
Ferrite Aerial M. & L.W. Car
aerial coll, 8/3.
Elect. Condensers—ai
Type 1 mid-50mfd ea.
100 mfd.2/-; 12V wke.
Condensers—.01 mfd. to .04mfd
9d.:i-05 mfd. to 1mfd. 1/-; .25mfd
1/3:.5mid. 1/8, LI
Tuning Condensers—JB“00"
208 pF. + 176 DF 8/8, with Trim-
mers 9/6. Single 365pF 7/8. Sub
min. }in. J.B. Dile min. .0001,
0003 or .0005 7/- each,
Midget Vol. Control—with
edge control knob. 5K ohms
with switch, 4/9, less switch 3/9.
sSpeakers P.M.—2in. Plessey
75 ohms 15/8. 21in. Continental

ohms 13/6, 24ln. E.M.1. 3
ohms 17/8. 7 x 4in. Plessey
35 ohms, 23/8.

Ear Plug Phones—Min. Con-
tinental type, 3ft. lead, lack
piug and socket. High Imp. &/~
Low Imp. 7/6.

TRANSISTOR BARGAINS

Brand New—BVA 1st Grade
0C44 8/8 GETI114 6/8
0OC45 8/- 0oCT72 16
81 918 QCT70 /e
2/0C81 15/8 0CT1 8/-
XA102 10/- ocTg 78
XA101 9/8 GEX34 2/9
XB103  7/8 QAT0 2/9
XC101  8/6 OA81 2/8
Special offer: One O two
0C45: 21/6. One OCSID, two
0OC81's (matched pair) 18/68-

air spaced Polythene—lin,
diameter. Stranded cond.
Famous mfrs, Now only 8d.

er yard. Bargain Prioes—

pecial Lengths—

20 vd. 9/-. P. & P. 1/8,

40 yds. 17/8, P. & P. 2/-.

80 yds, 25/-, P. & P, 3/-.
Coax Plugs 1/-. Sockets 1/-.
Couplers1/3. Outlet Boxes4/8.

THO 2188.
2(8; bib., 2/9; 8ib., 3/6.

Bend for detalled bargain lists, 3d. stamp.
We manufacture all types Radio Mains Transf. Chokes, Quality OfF Trmms.,
Enquiries invited for Bpecials, Prototypes for amall production rums
by return,

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Snrrey.
Terms C.W.0. or C.0.D. Post ond Pocking wp to Hb. 94.; 1B, 1/8; b,

wWwWw.americanradiohistorv.com
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Home Gonstructors LOOK! Wirecomp’s Finest Ever Value Offer—

8 JUNIORMiID 355, THE ‘REALISTIC 7

NOW SUPPLIED COMPLETE WITH PRINTED CIRC
BOARD AND FREE GIFT OF MINIATURE EAIt PIECE ULLY
An easy “first step'’ set for the young constructor, This miniature | F

marvel with the BIG performance has an

internal Ferrite rod
aerial—5 transistors and 1 diode—separate medium and long TRANSISTOR- y
waveband control—200 milliwatt push-pull output-24in, moving ISED PORTABLE i

£2 1 9 6 coll s ealfer—dimlgeak?brl'e pl‘%;t}c cl:ase with 3
carrying handle. Complete w. ull instruc- 5 i
L e tions. Circult diagram 1/6, free if all parts RECEIVER g
P, &P, 2- bought. All parts sold separateiy. E —h"?;'.::'.‘t_" e
This super set—made to g o

PRACTICAL WIRELESS November, 1962

TRANSISTOR AMPLIFIER
ST 4976

& P, 2.
1 watt full transistorised amplifier. [
Incorporates 2 power Transistors and

tone and volume controls on 3} x 44
Staar Galaxy Player.

3 G.E.T, 114 Transistors in push-pull—complete with separate | milliwatt output to 4in,
5 &.prmtoed circuit board.pOper- high flux speaker—IF
ates from Ever Ready P.P.1l1 Battery. Suitable for use with the | {requency 470 Ko/a.—

the highest professional ;=
standards—is now avall-

able to the home con- ;% Semiss
structor., Comprises g :‘%M

fully tunable over medium and long wave-bands, Al

components

THE ‘STAAR GALAXY’

¥v. Batte
Slngl? P?apy:?u £2. I 4.6

Complete with P.U. P.& P, 2/8
The ideal deck for your transistorised por

motor 2iin. Attractive two-tone grey finish,
with the above Transistor Amplifier,

18.6. P. & P, 3/,

complet® with Cartridge and Stylus, Size Tt x 6in., depth below

gzeclally offered together with the above Amplifier for

1
mounted on single Pr(nbed circult board, size 5t x 5tin. Attrac-

tive two-tone plastic cabinet with carrying handle—size 7 x 10 x
3iin. with easy to read dial and socket for car aerial; choice of
Red/Grey, Blue/Grey or all Grey. Complete with full instruo-
tions. All parts sold separately.

RO £6.19,6 e s

T e i
table Record Player,
Ideally suited for use | P. & P. 4/6 extra. (Cireuit dlagram 2/6, free if all parts bought.)

WIRECOMP ELECTRONICS

RADIOS—RADIOGRAMS—AM/FM
ALL BRAND NEW—PRICES FROM

SPECIAL PURCHASE!!! HUGE SELECTION OF
VARIOUS TYPES OF CHASSIS—SUITABLE FOR 378 HARROW ROAD, LONDON' we.

PERSONAL SHOPPERS ONLY,

TUNERS ETC, TEL: CUNNINGHAM 9530

£6 Hours of business: 9 a.m. to 6 p.m. Open all day

T Saturday. Oppesite Paddington General Hospital
Buses 18B and 36 pass the door.

THE

PEMBRIDGE
COLLEGE

OF ELECTRONICS
OFFERS  TRAINING
IN RADIO
TELEVISION

AND ELECTRONICS

O

ATTENDING COURSE
(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers.

Next course commences Ist January, 1963,

This course s recognised by the Radio Trades Examination
Board (R.T.E.B.) for the new Servicing Certificate examinations.

HOME-STUDY COURSES
(B) Radio and Television Servicing.
I Intreductory course.
2 Basic course covering R.T.E.B. Intermediate Radio and
Television Servicing Certificate examination.

(C) Courses in Radio, Telecommunications and Mathematics up
to City and Guilds Telecommunication Technlcians’ Final
Certificate.

————-——————_———————--—-1
To: The Pembridge College of Electronics. I
(Dept. PI1), 34a Hereford Road, London, W.2. I

Please send, without obligation, detaiis of
A B_. C_ (Please tick.) :
Name 1
Address :
!
1

wWwWw.americanradiohistorv.com
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Resistors {3W unless otherwise stated):

RI 100k R5 27k IW R9 I0M
R2 22k IW  Ré6 680 RI0O 220k
R3 1200 R7 22M RIl 470k
R4 47k R8 33k RI2 270Q IW
VRI 250k potentiometer with single pole
switch
Capachtors:

Cl  0:-1uF paper 250V
C2  O-1uF paper 250V
C3 0-05uF paper 250Y
C4  0-1uF paper 250V
C5 50pF mica

Cé  100pF mica

CT  470pF 59

Cc8 I50pF 5%,

C9  0-05.F paper 250V
100pF mica

100pF mica

0-01 «F paper 250V
0-01 uF mica

Cl4 0-0luF paper

CI®A and B 81 4-6uF elec 350V

COMPONENTS LIST

YCl, VC2 500pF twin-gang tuning
TCl and TC2 30pF trimmers

Transformers:

TI  Output transformer (with 60mA primary)
to match loudspeaker to 5k load: 45:1 for
2/3Q loudspeaker

T2 Mains transformer; 250-0-250V, 70mA;
and 6-3V, 2A secondaries

IFT1, IFT2 Miniature I.F.’s: 465 or 470kc/s

Coils (Osmor):
LI 8in. x +&in. M.W. ferrite rod aerial,

QFR3
L2 QAé L3 Qo8 L4 Q09
L5 SHat70mA
Valves:
vi 12AH8 Y2 6BA6 V3 6AT6
Y4 6BWé6 V5 6X4
Miscellaneous:

Chassis, 4in. x 8in. x 2in. Three BTG and two
B9A valveholders. One 3%in. 2W loudspeaker.
One 3-pole 2-way rotary switch, etc.

(Continued from page 618)

Wiring ond Components Underneath the Chassis

Fig. 3 shows the underside of the receiver
chassis. The wavechange switch is fitted to the
panel between VR1 and the tuning drive, and is
removed in Fig. 3 to clarify tag connections.

Point A in Figs. 1 and 2 is the fixed plates tag
to VC1, and goes to T1, and the coil L1. A lead

Another view of the receiver.

also passes from these fixed plates, through the
chassis, to tag 2 of the 12AHS8 holder. Point B is
the junction of L1 and the loading coil L2, and is
wired to the switch tag shown in Fig, 3. Point Cis
the end of L2 and is connected to R1 and Cl, and
also to the switch tag indicated.

Wiring for the oscillator coils L3 and L4 is
shown in Fig. 3. One switch tag is connected to
CS5, and a lead also passes from this tag through

the chassis to the front fixed plates

of the gang capacitor. These fixed
plates are also wired to trimmer

T2, as mentioned.

The lead from C12 to the centre
tag of VRI, is screened, the braid-
ing being taken to a convenient
chassis return point. In the same
way, the lead from CI11 to V4 pin
2 and R11, is also screened.

With the first IFT, Anode. H.T.
positive, Grid and AVC circuit
tags are wired as indicated. In the
case of the second IFT. tags are
for H.T. positive. anode, diode,
and diode load circuits. A central
hole is required under each IFT, so
that the lower cores cam be
reached.

All wiring should be insulated,
and no tags or joints should be in
such a position that they may
touch each other, or the chassis.
Heater circuit wires are run against
the chassis, and are clear of other
connections. The 12AH8 has
centretapped heater, so tags 4 and

+ 5 are joined and connected to the
chassis.

The mains transformer primary
econnections are taken to the
appropriate tags or leads. To suit
the actual mains voltage. If the

www.americanradiohistorv.com


www.americanradiohistory.com

622 PRACTICAL WIRELESS

Tags marked ‘MC’

dencte earthing
connections
to chassis

November, 1962
To L2 s 7., switch
Yo u.x.z-—-lﬁ s
\Q -"JIDHvQ Tuning
|'_' ; H1] cord drive

SECONdaries

i

Fig. 3—The underchassis wiring diagram. »d

transformer has leads, unused leads should be
insulated with tape, The H.T. secondary centre-
tap, and one side of the 63V winding are both
connected to the chassis. All control bushes, and
the metal case of VRI, are wired to the chassis.

Testing and Alignment

The valves are inserted in the positions shown
in Fig. 2. When the receiver is switched on, all
heaters should soon reach operating temperature,
and a 1.000Q/V meter connected from H.T.
positive, Fig. 3, to chassis, should show about
250V. Roughly 12:5V bias should be found across
R12, Some stations may be heard, if alignment is
not too much in error.

To align the receiver, the IFTs are first tuned to
470kc/s. This is done by inserting an insulated
blade so that it engages with the cores. Each
transformer has two cores, so two are reached
from below, by placing the receiver on its side. A
high resistance voltmeter may be connected from
the AVC line to chassis, and all adjustments can
be directed towards obtaining the highest meter
reading, either with a signal generator input, or
with a station tuned in. The AVC line is negative,
and chassis positive, for this purpose. If no signal
generator is to hand, the cores are adjusted for
best results. Once the IFT's have been aligned
to 470kc/s, or fairly near this frequency, they do
not need further attention while adjusting oscillator
and aerial circuits.

To align for M.W. reception, put the switch (S1)
in the M.W. position and set both trimmers to
about half capacity. It can then be checked that
the recciver tunes to about 550m with the gang

capacitor fully closed. If the receiver tunes to a
rather higher wavelength, unscrew the core of L3,
to correct this, but if the receiver does not reach
550m the core of L3 is screwed in. L1 can then
be slid along the rod, to the positive giving best
results. A low-wavelength signal shoufd then be
tuned in (with the tuning capacitor nearly open)
and the trimmers adjusted for best results. Slight
re-adjustment of L1 will then probably be neces-
sary, at a high wavelength.

Adjustments are easy, if it is remembered that
TCl and TC2 are set at a low wavelength, and
also modify coverage at the low wavelength end of
the M.W. band. The position of L1, and the core
of L3 are adjusted at a high wavelength in the
M.W. band. When maximum sensitivity has been
obtained throughout the M.W. band, leave L1, L3
and both trimmers untouched, and adjust the core
of L2 for best L.W. results. This is done by
turning the switch to the L.W. position, and tuning
in a station of fairly high wavelength, on the L.W.
band. The core of L2 is then rotated, and should
tune quite sharply, for best reception.

If adjustments are made by ear, instead of with
a meter wired as mentioned, very weak signals
should be chosen. Strong signals will operate the
AVC system, so that adjustments seem to have
less effect on sensitivity. For this reason, aligning
with the aid of a meter is preferable, If a sensitive
voltmeter is not available, a 10mA or similar meter
may be wired between the H.T. pin of IFT2 and
the H.T. line, with a 0-05xF or similar capacitor
from the H.T. pin to chassis. Adjustments are then
directed towards obtaining the lowest meter
reading, which corresponds with the highest AVC
voltage, and thus with maximum sensitivity. ]

wWwWw.americanradiohistorv.com
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MAILPLAN .-

Immediate Despatch Service !

Best Value for Money !
All items advertised have been approved

Dept. PW 138 Lewisham Way, New Cross, by our technical team of qualified
London, S.E.14. TIDeway 6667 | engineers.
TWO SENSATIONAL TUBULAR BAFFLE
TRANSISTORISED INTERCOMS EXTENSION SPEAKER

HANDY INTERPHONE

For Home, Workshop, Office,
two-way calling, Consumes
current only when talking
or calling. Housed in attrac-
tive plastic cabinets with
chrome stands. Completely
portable, Master and sub-
station. Replacement battery

only 2/6 89 l 6

MAILPLAN PRICE

Incl. PP3 battery, and 25
yds. lead with plugs.

(Today’s value 8 gns.) 15 & b &

7 Station De Luxe
Transistorised Intercom

Thc very latest in Office and
Factory communication. Call-
ing is audio and visual. Battery
operated but consumes current
orly when calling or talking.
Neat compact attractive units,
up to 6 extensions supplied sep-
arately. Battery life 300 hours,

Master 14 GNS. Post fres.  pjAlF THE PRICE
Extensions 2 gns. Post fres. OF OTHER MAKES

Construct your own Record Player, Intercom,
Tape Recorder etc. with the
PK.543

SUBMINIATURE 4-TRANSISTOR

PUSH-PULL 52,6
UDIO AMPLIFIER
An assembled and wired miniature
amplifier ~ incorporating  output
Y ormer, and 4 transistors,
class B. 200mW. connections
for battery, speaker and volume
The quality is amazing.

eontrol.
Complete with instructions and cir-
ocult P217A. Size3x1% (X !/ 1n.

8 ohm speaker to suit above, 2}°. flux 16/6 P. & P.
density 7.800 Gauss. Power, 200mW. -

M{78 CRYSTAL LAPEL MIKE 17/6

100-9,000 cps. 1tin. diam.. 5ft. lead. P.&P. 1/

SLIM CRYSTAL
MICROPHONE
—3WAY —
Hand held, Stand mounted
or suspended by lavalier

cord.

MODEL 100¢ 39/6
Post Free

Check the spec. and judge for yourself. Response 60-10,000 cps.

Built-in ON-OFF Switch, Output Level —52 dB. Omni-

directional. Termination above 500 K ohms., Satin Chrome

Finish. Accessory Table Top Stand, 8/6.

PORTABLE SOLDERING IRON Model SPI
30 Watt 230 Volts

(Size 10%in. 6}%in. when not in use.)

Designed on an entirely new principle for
llght-weight applications. Highly stable
heat characteristics ensure long life.
Removable handle permits iron to be

carried safely even while hot. Supplled
complete with Vinyl bag, lead and
plug. Spares available.
Element 4/6. P & P 6d.

18/9 7. ap.1-

Most adaptable of all speakers.
Mounts vertically, horizontally,
or sits on desk.

ANOTHER MAILPLAN
Top Value
54/6 T:AT

offer . . .

The T.S. 30. Frequency Response: 65-7,000 cpw. Impedance
8 ohms, Rated at 1.5 watts. Cabinet, beige leather finish with
contemporary gold baffles. Size 9t x 3 in. dlam.

SERVICE ENGINEERS!

Here’s the most useful tool money can buy . .o

the D900 Checks Alpha gain (Current gatn—AC)

Checks Beta gain (Current gain under
DC conditions)

Measures Leakage currents between
TRANSISTOR CollectorlBaseaand Collector/Emitter,
TESTER/ at any voltage between zero and 25 V.,

Specially designed for all receivers

using P.N.P, transistors.

Size 5t x3x 2% in.

NOW you can carry out fast testing of

transistors and miniature transistor

ONLY recelvers without removing transistors

£10Q Askfor full tech- from circuit. Self-contained signal
nical specifica~ tracing oscillator, self-contained varia-

tion ble power supply.

POWER SUPPLY

LABOUR SAVING
SPEEDY SIMPLE

Miniature Clear Plastic Panel Meters
FOR YOUR HOME BUILT TEST EQUIPMENT

DC MICROAMMETERS Model MR.25 0t050 uA .. 39/8
Model MR.250 0 to 500 wA .. 32/8
Model MR.21 0tolmA .. 27/8

C MILLIAMMETER
All models Individually Boxed and Fully Guaranteed.
P. & P. 2/6 each

=g ) MODEL SR. 2P,

“Ham” Signal h indicator, Cali-
brated In ‘S’ units from 0-9 with scale
terminating in +10 to +30 dB callbra-
tions. Additional full scale callbrations
of 0-5+0-10 in linear scale divisions. 35/~

VU METER MODEL VR, 1P. Cali-
brated and damped in accordance with
standard VU Meter Practice. Upper scale
reads —20 to +3VU. Lower scale 0-100%
modulation. Uses precision carbon film multiplier resistor
and full wave rectiflers. 42/6.

SKANTEST—THE L.O.P.T. TESTER

Tests TV Windings for shorting turns by unique pulse method.
This compact instrument can save you pounds. 1t detects a
single shorting turn in a line output transformer,’defiector coll
or other Windings. The pulses provided by the instrument
detect Intermittent faults. In position one. the continuity of
the Windings Is checked; in position two. high impedance colls,
and in position three, low impedance coils. Ongce you have
used the Skantest you will regard it as a must in TV Servicing.

Exclusive Mailplan Offer 99/6 F.%F

High resistance

e ey s TWIN HEADPHONES 13/6

2.000 ohm Model SF20. Complete with headband. P.& P, 1~

e TRANSISTOR
MEGAPHONE

MODEL ER304

The smallest ever! Incorpo-
rates printed circuit amplie
fler with current limiting
device to give effective bate
tery life. Raneze up to 1,000
feet. Size 10¢ x 6in. dia.
Complete with batteries and
shoulder strap. Post free.
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AWKWARD SPOT?
MINIATURE COMPONENTS ?

?Solderlng Is easier with the

s0

for
clreuitry.
¥ In. diam. bit In & In. diam. stem wilil
reach normally inaccessible connections
and components.
Just the right amount of heat. Melts resin-
cored solder within 14 minutes from cold.
Spare parts easlly replaceable—readily
obtainable.
Deslgnedandmade bythe team responsible
for the highiy successful 25-watt Solon.
200-220V or 220-240V.
LIST PRICE 23/4d Obtainable from your
usual electrical stockist, or electrical

transistorlsed and printed

counter of your hardware store.

PRODUCT

For further delalls, write to the focal AEI Stock
Depot, or lo:

Assoclated Electrical

Industries Limited

Distribution Equipment Sales Dept
145 Charing Cross Rd.

London WC2

WIRELESS November, 1962

Phone:

n- & B- TELEVISION Cherrywood 3955
(Wimbledon) LIMITED Dept. A7

131 & 131A KINGSTON ROAD

SOUTH WIMBLEDON, S.W.19
Open Mon.—Sat, 10 a.m.—7 p.m. (Except Wed. 1 p.m,),
Nearest Tube Station South Wimbledon (Northern = Line).

“COMPARE OUR PRICES”

FOR THE FINEST SERVICE IN THE COUNTRY
Your problems are our Business

LOOK! TRANSISTOR PRICES DOWN AGAIN.
MULLARD 0C44 6/-, OC45 8/-, OCT1 b/-, *OCT2 @/-, *OCT6 -,
*0C77 12/-, *0C8l 7/-, OCBID 8/-.
Complete set of 6 Mullard Transistors only 30/-. Comprising
0C44, two OC45's, OCBID, two OC8l’s. Matched Palr.
MULLARD DIODES: QA8] 2/9, OA90 2/8, OA91 2/9.
G.E.C. Transistors: GET875 11/3, GET874 6/6, GETST3 b/8,
*GET115 7/8, "GET114 4/8.
Complete Set of 6 G.E.C. Transistors comprising: GET874, two
GET873's, GET114, Matched Pair GET114. Only 25/-.

(*Avaliable in matched pairs, 1/- extra).

GOMPLETE NEW RANGE OF TRANSISTOR

COMPONENTS IN STOCK
THREE BRAND NEW °* STAR * BAIRRGATNS
Designed for qus v and ontstanding value,

*NEW* R.I'.D, 8 Watt Monaural Amplifier,
using heavy duty. double-wound malns
Transformer. With separate rectifier wind-
ing. Valves: Rectifier, Driver and Qutput,
5 Controls: Switch, Volume, Base, Treble,
Mliddle. Heavy duty output Transforme
METAL CHASSIS. "All components brand
new. Ready built.......... ONLY £5.5.0.

COMPLETE or all parts in kit form. Point
to point diagram.

NLY £3.15.0. P. & P. 3/8.

Build your own Portable Radlo

Comprising Advance GEC drift-fleld tran-
sistors, high impedance 2jin. apeaker,
owerful reflex circuit and a host of other

eatures rank it as the finest value for
the do-it-yourself enthusiast. Bullt-in
Ferrite rod aerial brings you top notch
reception both indoors and out, extremely
efficient circult greatly reduces battery
drain—provides longer playing. . time.
Uses popular 9V battery avallable every-
where.  Attractive high impact Ivory
case 13 virtually unbreakable. Two
controls—off/on volume and tuning. Ready drilled circuit board
ensures fast, enjoyable assembly and perfect performance s’o I_
. 3.

Blize 5ix3x1tin. All Parts Sold Separately. Price compl;tea o

Two Valve Amplifier Kit ex sercr s

Metal chassis. Point-to-point diagram. 3 watts output.

Tone and volume controls, P. & P. 3/8. 58[6

ALL TYPES INTERNATIONAL OCTAL VALVES S UPPLIED

ALL VALVES ARE SOLD SUBJECT TO FULL GUAR ANTER
CURRENT VALVE LIST

Transistor Radio Ear Pleces, §/9

AZ31  8/6,ECF80 8/- KT61 8/3)8P61 2/3| UUS  14/6 7CD s
B3s  6/8/ECH35 9)- KT63 6/3(U22 /8 yus  g/3 (708 e
CCH35 12/6|ECH42 7/6|KTW6L 5/9(U2q  10/- UY4l ¢/ 787 9/3
D77 3/-|ECH8L /6| KTW63 5/9|yas 12/-|UY8S  6/6|7Y4 3
DAF91 5/-|ECL80 7/3(L63 2/9|U2e /8| W77 4/- [101'1 4/6
DAF9§ 7/-|ECL82 9/9(PCC84 7/8/u31 7/ z77 3j./10C1 10/
Drol  8/0/ECLS3 11/9|PCCBY  8/8/U37  17/-|5us  4jg 10C2  13/-
DE9S  %/8IBF30  4/3)LCFB0 7/8 550 g ove g (1013 B/
DHS3  6/- EFS0  1/3PCF83 79 yso  g.(sva g9 |IOPM  8/9
DH77  4/6|EFB0  4/6|PCKF8G 1476|710 welaz« 10/ [124T8 773
DK91  6/- EF85  6/3|PCL82 7/ ") GALS 8j.|l2AT7 4/8
DK#3  7/6 EFsq  8/9 PCL83 g9 UL 8110808 B 110ay7 g6
DK96  7/3|EF89  6/6|PCL84 U8 Ta 51’5 12AX7 /3
DLO1  8/6 EFL  3/-/PCL85 15/~ U301 12;’!/,‘5 aBas 1g- 19BG3 14/8
Biat E SR et s osnl 48
DL98  7/-/EL38 12/-FL38 14/8 UAF42Z 8/- 6CD6  26/8la511 19/8
EABCS0 7/3|ET41  7/0|PL8L /. UB4L  7/9|6Du 8- a0r1 gy
FAV4: %9 EL84  6/9|PL82 e/s)UBC‘“ 78 611 4/8|a0rg  19/-
EBSL  6/6EM80  8/6|PL83 6/ UBFSY 7/8/6112  3/-199p)  jg/g
EB91  8/- EMR1 8/6/ PT84 g9 UCCS3 12/6/6F13 /6 2015 1478
EBC33 4/8 EMB4  9/8PY31 7. /UOCBS 7/916P14  9/-lo78U 14/6
EBCAL 7/8EY51 7/8|PY33 10/ UCF80 14/8|6F15 o/ 3001 e
EBF80 7/8FY86 7/8/ryso /- UCH42 7/- | 6F33  6/8 30FL1 /3
EBI'SY 8/3|EZ40  ¢/3PYSL /. UCHS 8/3 6L1  12/- 3011  7/8
EBL31 20/ EZ41  8/9/PY8J g/ UCL83 12/8 6L /9 30P4  11/3
ECC32 6/3|EZ80  6/8(rY83 g;-UF43  3/9|6L18 8/-'30P12  8/-
ECC8L 4/6/GZ32  8/9/PV8e3 1g/-UL4l  7/- 6Llg  12/-|52KU 10/~
ECC82 5/6 GZ31 12/6/PZ30 8/~ UL44 10/9|6aN7 4/8/53KU  10/-
ECC84 7/8|KT3IC 6/«|RI8  10/-UL4d  7/- 6V6 B5/- 34KU  8/8
ECC85 7/6/KT36  §/6\8P4l  2/3|UL8s 7/3/6U¢  10/-185BT l4/e

We pride ourselves that we can obtain and supply any TV
spare. Please ask us for ANY components you may require we
are almost certain to have them.
TERMS: S.A.E. all enquirfes. C.0.D. 3/- extra.
C.W.0. Postage on Valves, 6d. each. C.R.TS, 12/8 Inc. {nsurance.
SATISFACTION ASSURED. RETURN POST SERVICE.
S8UBJECT TO STOCK BEING AVAILABLE,
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ADDING EXTRA STAGES

| Toms o Reflexing
the
P.W.
MINUETTE

By F. G. Rayer

3}{15 receiver was described in the January
and February issues and uses a straightforward
4-transistor circuit, having a detector (with
regeneration), driver, and push-pull output stages.
The original circuit is shown in Fig. 1, which
gives very good speaker results, from local stations.

A simple TRF receiver of this kind lends itself
readily to development into a larger set. This will
require more components, but there will be plenty
of space for these in its original case. If the
original receiver works well, these enlargements to
the circuit will increase sensitivity, so that more
stations can be received.

Regeneration
The first transistor in Fig. 1 operates as a

regenerative detector. By adding some
components, this may be changed to a reflex stage,

ARA

—_—0

. ) AAA.
‘1 2 VW 7vv- 1Y)
QU g on/ott
8 \‘ \E 'l 59%1}( 50k 470Q Switeh
’
Telescoglc! < ‘
godyasy “': i 2Ra4 green
. W 2
i 3 T2
1 i <
' fAerial
coil c c5
g LS.
e Qe25uF
]
>
R2 <
100k L
> P oy §§R5 yellow
2F T2 S0k
1R3§; =z . - |
Ok e C7 ke C8
= Sl 470 — R9
38&-'/ SOuF 3500 = 100pF
I 2 ve line

Fig. I—The original circuit.
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providing a regenerative R.F. stage, followed by
a diode detector, and with the same transistor also
working as A.F. amplifier.

A suitable circuit for this purpose is shown in
Fig. 2. Here, values are given for the extra com-
ponents, other parts remaining unchanged.
Regeneration is obtained in the same way as in
Fig. 1, The amplifier R.F. signal passes to the
diode. After detection by the diode, the signal
returns to the transistor base through the ferrite
aerial winding, and is amplified at audio frequency.
The A.F. signal is taken to CS5, in Fig. 1.

In Fig. 1, C2 is 0:1uF. This must be reduced
to about 0-04uF, as in Fig, 2, or there will be a
great loss in volume. The crystal diode must be
connected in the polarity shown. For maximum
possible efficiency, with any individual diode, it
may be worth changing the value of the 82k
resistor. This is because the diode and 56k
resistor virtually replace R3 in Fig. 1, and the
internal resistance of such diodes varies somewhat.
With an OA70 or equivalent diode, 82k or 100k
should usually be satisfactory.

i/ 7=
e/ Z38k L
Y b4 b
=
] n >0 Zoo
[ i =
: wrci 3
I\ J

Fig. 2—The reflex R.F. and A.F. amplifier.

Operation of the receiver is exactly as before
The H.F. choke should preferably be a good, dust-
cored miniature transistor type, kept well clear of
the fecrite rod.

Audio Amplifier

An .increa‘lée in amplification, at the expense of a
very slight “Increase in current consumption, may
be obtained by taking the blue lead in Fig. 1
directly to the 9V negative line, instead of to R7.
Other items remain unchanged, and C7 is still
wired as in Fig. 1.

The sensitivity of the output stage may also be
increased, if desired, by removing R10, taking
emitters directly to the battery positive. This has
little effect on current drain at moderate volume,
but will increase current peaks by some 5mA to
10mA or so, at full volume, With R10 in circuit,
the output should generally be adequate, but a
resistor is not always included here, so it can be
omitted if preferred,

PRACTICAL WIRELESS

November, 1962

Adding an A.F. Amplifier

When the regeneration circuit is working cor-
rectly, the receiver is very sensitive to weak signals.
Due to the use of only four transistors, distant
stations cannot give very loud speaker results. For
such purposes, signal strength may be increased by
adding an A.F. amplifier before the driver.

A suitable stage for this purpose is shown in
Fig. 3. Because of the large degree of amplifica-
tion in following stages, this stage must use a good

To C5

Fig. 3—An extra AF. amplifier stage.

quality transistor, such as the OC71. If a surplus

transistor with a high noise level is fitted, the noise
ill be amplified, and will be tiresome. With

18000d transistors, the background noise will be very
w

The extra stage is decoupled by the 4700
resistor and 50uF condenser, to avoid instability.
Wiring must be short and direct. A stopper
resistor of about 2-7k may be wired in series with
the 2uF condenser, if instability is apparent. B

Increasing Ohmmeter Ranges
(Continued from page 595)

reads up to, say, 5,000Q, To increase the range to
one Megohm it will be necessary to multiply the
scale by 200, which means that the voltage will
have to be 1:5X200=300V.

If the total resistance of the ohmmeter at
*“zero ohms ™ is 500Q then a multiplier will have
to be wused to increase this resistance to
500 x 300=150,0000.

A 200,000 rheostat is chosen and fitted into the
multiplier which is constructed in the same way as
the one for the series ohmmeter (Figs. 2 and 3).

The ohmmeter is again adjusted to “zero ohms”
without the multiplier. The 1-5V cell is then
removed and the terminals * bridged ” in the same
way as the series instrument in Fig. 3. The
multiplier is connected to a 300V D.C. supply and
to the ohmmeter which is adjusted to “zero ohms™
by means of the multiplier rheostat. It is now
ready for use. It scale readings must be
multiplied by 200. .

For the higher ranges the 1-5V cell is dispensed
with so that an exact multiple of the scale is
obtained by using 150 or 300V. The 1-5V cell can,
however, be left in circuit if 1485 instead of 150
or 2985 instead of 300V supplies are used. [
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- NOT DODGY - SWINGIN’ !!!
sl JETECD ROPE IN LUXEMBOURG !

OF YOUR GIRL'S HIT
WITH THE FANTASTIC

> PARISIENNE]!

PACK A ...
A SUPERB POCKET TRANSISTOR

PARISIENNE!

Dozens of continentals come rolling in!
LUXEMBOURG ROMPS IN LIKE
THE LIGHT!! Fully tunable over long
and medium waves; the complete novice
and experienced constructor alike will
delight in building it. Already excellent
reports have reached us irom all over
Europe and the U.K.! You will be
ASTOUNDED by its tremencous
volumeand truly remarkable performance.
Build-up presents NO PROBLEMS!
EVEN to the COMPLETE NOVICE!

"
=-m

Components include a built-in ferrite
rod aerial, high quality 3in. moving coil
speaker, printed circuit, elegant style
cabinet, etc.

i EE EAS
#xesm 5&"-‘?

A fully illustrated booklet, complete
with step-by-step assembly instructions
and all other data, comes to you for only
" 219 extra; PP4 press-stud type battery 2/3;
:* post and packing on the lot 276,

This amazing iittie set = SO GET WITH IT!!
HAS TO BE HEARD TO BE BELIEVED ' ' ' end build yourself this superb little set NOW!

We will supply ALL components at a PUT THE WORLD IN
total cost of only YOUR POCKET !
YOU CAN'T GO WRONG ! L L eoe Xmas offer:- TWO kits complete, £7.16.0 p.p

Free advice bureau, second-to-none service and all your components top quality and fully guaranteed

Transistors: OC76 4/6, OC7| S/-, Car Aerlals. By well-known maker. F.T.R. Il. Tape Recorder Kit. Sub-
Sapangse Audio 216, SB305 7/-, OCI70  Adjustable angle telescopic. 12in. closed assembled, finished in one hour. Size:
2343%7,1 |0)£&702N369’8 10/-, SB240 7;,‘- 36in. extended with Co-ax plug 17%6. 6|" S*S" 2d"5i'"' .IFI“HY P°z“|b|?|' zos_'zg

3 1 ., GET 103 é/-, 3 ! play. Send for illustrated leaflet.
8A|o 6, o&" 203 76, OAS diode S'-, Post paid. MONEY BACK GUARANTEE. i cost £6.19.6. P.P.3/6.

A2 202 7'6, Latest miniature diode .
8<A:90 2., X(%HI power output as FOR THE ENTHUSIAST L
. .. :

ETE ol 10, XAE 6B suvan Transstar Lo, . v
transistor. All these are new. Special superhet, made by famous manfr. Size
quotes for quantity. only 4 x 3 x lin. Absolutely compiete and

OC28 196, OC3I5 196, OCP71 19/6, tested, less makers case but with leather
OC200 12/6, P.P. 6d. OC72 §'-, P.P. 3d. cloth cover. The most compact set you
O(._T44h's'6.d. dOA427I‘ VgAF“o‘l" hé:po;d have seen made like a watch. Money
switching diode . ., 2N456 back guarantee. Price £5.19.6. P.P. 2/6.
1916, OC28 and OC29 1976, CGI2E diodes

b * $B3at e 58346 g Xmas oﬂor..TW.O for £11.

12-way Tag Board, with resistors and WANTED

condensers as follows, all §in. watt  VYalves, transistors, miniature compo-
transistor type: two |10 meg., two 0.01, nents, all types of radio equipment,
one 39 M, 56 M, 33 M 1.2M 22M, any quantity, but must be new, cash
470 (2, 470K, ANl for 2-. P.P. 3d.  paid by return.

6000 (2 P.O. Relays. Platinum contacts,
3 way normal open, few only at 9/- WHOLESALE AND TRADE ENQUIRIES

P.p. 9d. WELCOMED ON ANY LINES

WOLVERHAMPTON RADIO & TV SUPPLIES, 42 Durlington St., Wolverhampton

Terms:—C.W.O. to avoid delay. All-orders mailed by return, subject to stocks surviving the onslaught!
All components can, of course, be supplied individually. Fuller details andjor prices by request, write (S.A.E.) or call
Tel.: Wolverhampton 20315
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“CODAR CLIPPER’ ALL BAND RECEIVERS 10-2000 METERS

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM,
THROUGHOUT THE WORLD

THE MINI-CLIPPER

The ORIGINAL and finest one
valve ali band receiver. Outs
standing performance. New first
grade components ensure top
efficiency. Low loss .air spaced
tuners, high gain polystyrene
plug in coils, Satin Silver metal
panel with engraved dials, grey
pointer knobs.  Provision for
adding 2 transistor amplifier
stage. Chassis ready punched.
Total building cost, all parts,
one coil 20-60 meters, wire soider
full plans, 366, P. & P. 2/6. .
Other coils 10-2000 meters and electrical bandspresd sveilabla.
Parts sold separately.  Plans and parts list, 2/-,

NEW LOW
PRICE

36/6

LONG WAVE BROADCAST STATIONS

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied assembled,
only 3 wires to connect, Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread, dual slow-motion
drives, air spaced variables. Punched
chassis 8 x Stin. Batteries last months.
Covers 10-2000 metres (5 coils). Total
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 metres, Step-by-step
pictorial plans, nuts, bolts, wire 88/6. P, & P, 2/6. Plans only, 2/6.
THE CLIPPER. Asabove but one transistor stage, 79/6. P. & P,
2/6. Optional Front Panel, Silver Hammer finish, all holes, §/9.

THE NEW CR4 »

e

£6.19.6

NEW STYLING TOP PERFORMANCE

Previously produced exclusively for Export,
ALL BAND receiver is now also available for the home market.
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
knobs, perspex disc cursors.
EZ80 full wave rectifier.
vernier slow motion drives, separate
meters (5 Coils).
version 105-120 volts).
punched chassis, 2 coils, 20-60 and 55-190 meters, wire, solder, instruction manual.
P. & P. 3/6. Optional extra.
flap for easy coil changing, Silver grey finish, 2776,

the de-luxe version of this famous
Superb new

High gain circuit with ECC8} duotriode, EL84 output,
Power output 3} watts for 2/3 ohm speaker. 3 Planetary
electrical bandspread. Covers 10-2000
World wide reception. For A.C. supply 200-250 voles (Export
Total building cost all parts, valves, front panel, ready

CR45 Cabinet 12 x 5 x 7in., slide

No techaical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc,
Now available the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER.

CODAR RADIO COMPANY, 24 CHAPEL ROAD,

G3IRE

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO,

FISHERSGATE, PORTSLADE, SUSSEX

G3IPA

apPROX £ A WEEK For § WEEKS You cAN

Build the Practical Wireless 6-Transistor Pkt. Super-
het on our BUY AS YOU BUILD PLAN.

New style two-tone case, printed circuit, all new
components, matched transistors and diode. This
is the latest boosted version by Osmor, with
simpler step-by-step instructions, circuit photo
and ple;ns, i16, WHY NOT BUY A SECTION A
WEEK

Cabinet | Matohed
7] i Ose, and
z A 20 =Giro P'nnmm'B n,'“ o] ( '6,; FUET
o

8 Tran- | , High
, tistors & | I Flux.
Diode Speaker
, Registors
G 20 aConden=
sees

The complete kit costs only £7.19.6 Why pay more!

, Tuping Con=
mdensers &
Ferr. Rd. Aerial

|It's Easy ¢o Build [MQ/5H Swiich
the STUART Way & Trimmers

SECTI

WHY NOT SEND STAMP FOR NEW COMPONENTS LiST?

TRANSISTOR BOOKS
TRANSISTOR CIRCUITS MANUALS NO. 2 AND 4,216 EACH,
MANUAL OF TRANSISTOR AUDIO AMPLIFIERS, &/~

TRAMSETORIED TEST EQUIPMENT AND SERVICING
MANUAL, 376,

STUART SPARES DI
34 Essex Road, Rushden, Northants.

Become a Television
expert this easy way

The Bennett College offers you a complete course

THE Bennett College offers you personal tuition in a
course that’s mon-mathematical and particularly

. easy to follow. It contains clear diagrams which cover
“everything you want to know from beginning to end

(and even includes the basic principles of sound radio
if you wish).

The complete home-study course covers everything:
Production of the signal, scanning and reproduction of
picture from signals. Aerials, types and purposes. The
cathode-ray tube. Time-base oscillators, and output
circuits. Synchronisation. Video frequency amplifiers.
The TV tuner, turret incremental, etc. Television test
gear. Television faults.

For more details, please fill in the coupon below.
Your studies cost very little and the book you need is
included in the cost.

r MY L A L A L & & P4
To THE BENNETT COLLEGE (Dept. 104NTY), Sheffield

Please send me details of the new
‘ TELEVISION SERVICING COURSE ’
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Central
Control
Amplifier

By E. McLoughlin

A MASTER-CONTROL UNIT
FOR AN AUDIO INSTALLATION

“
../4N Audio distribution system ™ (August,
1962, issue page 297) sketched, in a quite general
way, the possibilities open for designing a multi-way
radio/audio installation in a small house or flat,
using inexpensive and neat three-core unscreened
mains power cable for all transmission lines. A
single such cable carries mains distribution, audio
power, aerial and earth. The introductory article
discussed the advantages and the limitations of
such a system and showed how, with at the most
a few and simple modifications. almost any avail-
abie radio, amplifier and loudspeaker equipment
could be used in an installstion of the envisaged

PRACTICAL WIRELESS (>

type. Thus, whilst the constructor may use any
other equipment he may have already built from
other designs published in this magazine, or which
has been otherwise procured, the specific continua-
tion articles of this series will deal with special
units which have been designed to be particularly
suitable for the installation. These units will also
be of such a form that they each preserve, in
addition, the widest possible characteristics of
“ independent usability ”, so that those construc-
tors not wishing to follow through the whole series
can build and use almost any of the units isolated
and alone (with suitable simple omissions and
slight modifications for such cases, which will
usually be obvious).

The unit described in the present article, the
first of the “specific” articles, is the only one
which is probably of no use isolated and alone.
This for the excellent reason that it is to form the
heart of the whole installation. For this reason,
too, it is taken first of all. It is to provide master-
control for the whole installation and embodies
a very special amplifier particularly suited to the
requirements of this form of audio-distribution.
Thus, whilst it is perfectly true that, provided not
too many loudspeakers are switched in parallel on
to the line, matching is in practice uncritical and
ample volume is obtained simply by switching
ordinary output-transformer secondaries on to the
line (as discussed in the initial article). The special
type of drive-amplifier introduced in this article
gives performance of superior quality and power
and has the interesting advantage that it will
largely suppress other signals on the line from
simpler sub-units, replacing them with its own
output signals (without the need for further over-
ride switching) when it is switched on to the line.
This is because of its exceedingly low internal
output impedance, which largely short-circuits
other signals present and not because of any
“ shouting-down ” on account of excessive power.
The new amplifier here to be introduced has high
power certainly, but this is only developed when
sufficient loudspeakers are switched on to the line
and is not blasted into a single loudspeaker if all
others are switched off. Thus a very smooth
“ master-control ” action, justifying this name,
results.

Functional Summary

The unit is designed for the * principal ™ station
of the installation, which will be the workshop,
laboratory or “den ” of the experimenter. Here it
forms a permanent wall unit containing, first of all,
the mains-input, main fuse and master-switch for
the whole installation. If power is switched off
here everything else in all rooms wired to the
system is necessarily dead—whatever the switch-
positions on subsidiary apparatus in the other
rooms. This master-control is essential as other-
wise it is too awkward to run round all rooms
each evening to see that all is switched off.

The unit contains two amplifiers, integrated as
one functional whole. A two-valve high-fidelity
amplifier, using an only very slightly modified
form of a design for an EF86 driving an EL84
output pentode, provides audio-gain. This has
separate bass and treble controls, as well as
volume control, and very heavy negative feedback,
giving some three watts output into a built-in 8in,
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loudspeaker at very low inherent distortion, low
cross-modulation and wide frequency-range.
Either the internal 4Q loudspeaker (or a dummy
402 resistor-load in the off position) match this
output correctly at all times.

Three watts into 4 represents some 35V r.m.s.
Were another loudspeaker conmnected in parallel
this voltage would collapse to a considerably
smaller value, so that each loudspeaker would
receive less than half of the power (because of the
resulting mismatch to the EL84). Matters are pro-
gressively worse as more loudspeakers are hypo-
thetically switched * in.  Nevertheless, ample
volume would normally still be obtained from

PRACTICAL WIRELESS
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is a push-pull emitter-follower, using a matched
pair of 2N257 power-transistors. This feeds the
audio-signal on to the line at a source-impedance
of something under a quarter of an ohm and a
voltage some 10 to 159% higher than that
impressed on the internal speaker or ijts dummy,
load. The slight excess is to compensate, roughly,
losses in the line to the other rooms so that the
distant loudspeakers finally receive each precisely
the same power as the internal loudspeaker run-
ning direct from the FL84. The voltage does not
collapse much as more loudspeakers are switched
in; each comes on almost independently with full
power and volume of about 3W maximum.

i
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Fig. I The power-pack circuit and cabinet-body distribution wiring plan.

many loudspeakers but there would be a progres-
sive lack of available * punch ” on difficult music,
etc.  All this is because the EL84, in common with
any other output valve, is very exacting regarding
its precise load and impedance conditions are
relatively high, so that the voltage rapidly
collapses with decrease of load-resistance.

It would thus be highly desirable, whilst still
keeping to the same voltage developing some 3W
in a 40 loudspeaker, to transform the effective
source-impedance down to a much lower value
before feeding the signal on to the main line. A
simple transformer would be useless for this pur-
pose as it would simultanequsly reduce the voltage
to a megligible value. Some form of cathode-
follower is the correct solution to the problem and,
because of the high powers and extremely low
impedances to be involved, a transistorised version
is rdeal. A valve-version would be unnecessarily
awkward, though—in principle—possible,

Accordingly, the second incorporated amplifier

Number of Loudspeakers

Design is for any arbitrary number of loud-
speakers between one and five on the.line in the
unit here detailed. Operating points have been
chosen carefully such that the - transistors just
receive maximum acceptable drive under the given
conditions when the EL84 is also just receiving
maximum acceptable drive, and distortion then
just does not start on the line when all five loud-
speakers are switched on. If more than five loud-
speakers are on the line, or an additional partial
short is present, distortion will start on the line
before the EL84 reaches full undistorted output.
In spite of the very low source impedance, exces-
sive power is not driven into a full short-circuit
fault condition on the line because the L.T. D.C.
power-pack has been designed such that its output
voltage then collapses sufficiently at the resulting
increased current. The transistors are rated at
12W collector dissipation each and 4A peak col-

" lector current each. (To be continued)
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RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON, W.l.

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 30 YRS.

INTRODUCING THE NEW

YOU CAN " w
HOLD EUROPE CONTESSA

. IN THE PALM The Best is ::v\:"Even Better! |
ARG o epen o1 e
WITH THE available.

Y Ultra-modern styling with a

ié ”y } magnificent twin-tone cabinet fitted
‘ APBI i with fully expanded metal front and
a_slide-rule type waveband dial.
A miniature pocket transistor § CREATER OUTPUT using the latest
Radio that REALLY works, re- high-efficiency Mullard Transistors

taining the most attractive fea- and Diodes, incorporating an im-
tures of the famous “Contessa.”” 1 Proved design, featuring different

Six first-grade Mullard transistors § Circuit constants.
plus diode are employed in a § MORE punch—MORE gain—MORE stations—SUPERB appearance—the
highly sensitive superhet MW and NEW “Contessa” scores again I/
pre-set LW circuit embodying 1 SEE jt—HEAR it—you will BUY it!
the most modern design Prac- § ¢ aveband coverage of 530 kefs to 1,620 kels and 160 ke/s to £16 Koje.
tices. A special 2%in. high gauss o Assured reception of at least half a dozen stations in daylight!
loudspeaker provides surprising § 8 b SSir-eHTIE Su e met Mo
volume and a personal earpiece o B o o Y Obciine high-flux loudspeaker
. . < ate: 2, ne -flu ‘s
socket is also available. An attrac- & Power of sho meill(llwastlls from the sl‘fxg‘lle;endml push-pull fnal stage.
- i i @ Specially designed acrial matching coil for use in 8 . .
tive .two. tone Plasuc ca_se s ¥ @ Only first-grade Mullard fully-guaranteed matched transistors and diodss
supplied in two colours—ivory/ o Bre used, N ided
A - ‘Tape recorder socket provide:
red or WorY/b!ue' t.he full con e Double-tuned IF transformers for maximum gain and knife-edged
structional details bemg furnished ! ® ;(;nlrl(;ulvr,l‘l’l'd rinted circuft panel marked with component numbers.
. d ed prin ¢ 23
with each set of parts. TI“‘e t°t3.! § © The two-tone case outer measurements ure 101 x 7t x 3jin, and wel
i approx. s. when asscmbled.
measurementi .Of the Caprl ® Battery lasts 4 months with normal ““ﬁ;'
are 44 x 23 x 1} in. ° glook"suppued Wwith _ detalled assembly instructions, diagrams and
reuitry.
S8EE AND HEAR A WORKING An t—everythin, soldering iron
MODET, TODAY ° req{l«:pgd.ca.n build this set—eve g supplied, just a
@ Cabinets avallable in two tone beige and two tone blue.
Inclusive price for all associated compo- ® Adjustable carrying handle.
nents, case and constructional data.
%oéndalete in every detail, or our BUY AS Inclusive price for all associated components, cabinet and battery. complete

arately. volt Send for comprehensive descrip
tery 2/6 extra.) (Plus 2/- P. & Pkg.) and Parts List, 2/10 post {ree. (Plus 3/6 P. & Pkg.)

any ,?.‘1%233“1’{3: £6.19.6 i SCREME, i‘ﬁ}‘zpﬂi%‘éﬁaaﬁ’%&%é&?:um £10.19.6

STILL AVAILABLE to callers only
SUPERB MAGNAVOX PRINTED CIRCUIT 4WATT TAPE RECORDER AMPLIFIER
Record, playback and erase facilities.  Bass and Treble Tone Controls—40 cys to 12,000 cys.  With

valves, plugs, leads and full circuit details.
DIRECT FROM THE MANUFACTURERS @ £3.10.0
OR LESS VALVES @ £2.0.0
ALL the Components for the matching POWER SU PPLY including Transformer, Rectifier,
Sub-chassis, smoothing, plugs and sockets. £l<3.6
SPECIAL OFFER! Above amplifier less valves, with suitable power transformer, £2.19.6

Regret Transcriptors SOLD OUT.

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues—
our stocks move too quickiy! PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/~
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< TRANSISTOR THE NEW

AMPLIFIERS TRANsIsTOR O PANDORA

1 WATT 3 TRANSISTOR AMPLIFIER Designed By
READY BUILT .
Mel Electronic

PLus 1/ | USING NEW HIGH GRADE PARTS
"= p.&P.
TOTAL BUILDING COST

@ } w. Peak output. ONLY ‘6-'9.6

@ Output to 3ohm speaker.
" @ Push-pull output stage.” @ 9 volt operation. FULL AFTER SALES SERVICE
A printed circuit high gain amplifier. Size 34" x 2° x #*. Three
Newmarket Transistors (two NKT 251 and NKT252), Ideal for Obtainable @ MEDIUM WAVE & LIGHT ON
intercom or as record player amplifier from your LONG WAVE

local stockist @ 6 TRANSISTORS -- DIODE
2 WATT 4 TRANSISTOR AMPLIFIER Sgliicass @ SUPERHET CIRCUIT

of difficulty y
READY BUILT DIRECT @ AUTOMATIC WAVECHANGE
A 2 watt 4 transistor amplifier with 2 FROM @ 500mW PUSH-PULL OUTPUT
driver and push-pull stage. Size 4 x MEL @ PRE-TINNED PRINTED BOARD
2 x fia. Plus 1/6 P. & P. ELECTRONIC @ EXCELLENT RESULTS

Please send S.A.E. for full details of these and other transistor designs:

MEL ELECTRONIC CO.  "™%,25 20ty sweer

a

DO-IT-YOURSELF

TRAINING TECHNIQUE

xRADIOs ELECTRONICS W

.o =ouet = Loreor - E;l:;/w
I yﬂll LESRN while you BUILD. afp:w:/;;gﬂ//qgc
ratd

ANNOUNCING—after many years of highly successful operation in

the U.5.A. and in Europe—the latest system in home training in

electronics is now introduced by an entirely new British training

organisation. AT LAST—a comprebensive and simple way of learning

—by practical means—the basic principles of radio and electronics,

with 2 minimum of theor¥. YOU LEARN BY BUILDING actual

:guipment with the components and parts which we send you. You
vance by simple steps using high quallty equipment and perform- Servict

ing a whole series of Interesting and instructive experiments, No Serv ncﬂlal e

mathematics! INSTRUCTION MANUALS and our teaching staff sommercial receivers

smploy the latest techniques for showing clearly how radio works

in & practical and interesting manner. You really have fun whilst

learning! And you end by poasessing a first rate Plece of home equibment with

the full knowledege of how it operates and—very important—how to sei-vice and

maintain it afterwards, A full library of magnificent illustrated textbooks

are included with the Courses. IN FACT for the ‘Do-it-Yourself’ enthusiast,

the hobbyist, or those wanting help with their radio career training. or to Amplifler, 3

®ot up their own full or part-time servicing business—then this new and oscillater and s _

exciting instructional system 18 exactly what i8 needed and it can all be detector circuity Power supply circuits

provided at very moderate cost. Easmpaymenu avallable. Post the coupon

Bow, for full details. There is no oblgation.

BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR
® HI-FI INSTALLATION-—AND LEARN AS YOU DO IT

RADIOSTRUCTOR £

£
BRITAIN'S LEADING RADIO TRAINING ORGANISATION

To: RADIOSTRUCTOR (Dept. G107),
Reading, Berks,

BLOCK
o FCAPS
PLEASE

(821) We do not employ representatives 11-63
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SERVICING

TYPICAL FAULT
SYMPTOMS AND
THEIR CURES

By T.S. Smith

jN past articles of this series, we have
investigated the principles of tape recording,
examined circuit sections in some detail and
discovered the best ways of recording a radio
programme. In this final article of the present
series we will examine a typical recorder circuit,
find out exactly what the components do and
finally discuss the various fault symptoms which
are characteristic of tape recorders.

The circuit to be discussed is given in Fig, 32.
Here VI is a high-gain low-noise pentode which
serves as a preamplifier for both the microphone
on “record” and the tape head on “replay”.
Failure of this valve or associated component
would thus result in lack of both record and
replay. This is typical of most recorders, and well
worth bearing in mind.

With switch SIA in the *record ” position. the
microphone signal is coupled direct to the control
grid of V1, across the grid leak R2 and the equalis-
ing capacitor C3.

High Gain Amplifier

V1 is arranged as an ordinary A.F. amplifier to
provide a high gain. this being necessary to boost
the very weak signals from the microphone and
replay head. Since it is running at high gain, the
valve may be prone to microphony f(e.g., it may
produce a ringing noise in the loudspeaker when
mechanically disturbed), and for that reason its
holder is often mounted on rubber buffers on the
‘chassis.

After some time in service, the valve may
become “ noisy ”; that is, frying and crackles may
be superimposed on replay or on the recording,
but this can usually be checked by switching to
replay, turning the volume control to maximum
and gently tapping the valve with the handle of a
screwdriver. 1f this action results in loud noises
from the loudspeaker, then the valve should be
checked by substitution. Note, however. that even
a  new valve will give some noise when
mechanically disturbed owing to the very high
circuit gain.

If the valve is reasonable, yet a disconcerting
background noise remains, but only with the
- volume control turned up. the cause must lie in
V1 stage. Typical troubles are bad connections
between the pins of the valve and the sockets on
the holder, a *noisy ™ grid leak (R2). a * noisy”
anode load resistor (R3) and poor soldered con-
nections on the valveholder. If the trouble persists

TAPL

RECORDERS

(Continued from page 525 of the October issue)

even with the volume control turned right down,
the trouble must then lie after VI stage, since V1
is always operating at full gain and the volume is
controlled prior to V2A.

V1 is biased by the voltage dropped across the
cathode resistor R4—this making the cathode
more positive than the control grid, which is the
same as the control grid being more negative than
the cathode. Heavy cathode decoupling is pro-
vided by C5 to avoid degenerative feedback.
Should C5 go open-circuit, then the gain on both
record and replay would be well below standard,
and there would be a definite lack of bass
response. A short-circuit would cause bad dis-
tortion and excessive microphony.

The stage would fail completely, of course, in
the event of either the screen feed resistor or the
anode load (R1 and R3) going open-circuit. The
same would happen should the screen decoupler
C2 or the main decoupler C1 short-circuit, but in
the latter case R7 would overheat,

The amplified signal at the anode of V1 is
coupled to the volume control VR1 through the
coupling capacitor C4. The required level of
signal is taken from the volume control and fed
direct to the control grid of V2A. This valve is
also arranged as a voltage amplifier and. in con-
junction with the following stage V2B, gives
suitable equalisation via the negative feedback
loop coupled through C7.

1t will be seen that the feedback signal is in-
jected at the cathode of V2A. and to facilitate that,
the cathode is not decoupled. R6 is the anode
load, and from here the signal is fed to V2B grid
through the coupler C6. Because the overall gain
provided by V2B need not be very great, degenera-
tive feedback (e.g., current negative feedback) is
introduced by leaving the cathode resistor R10 un-
by-passed. '

The H.T. supply for both V1 and V2A is
decoupled by R7 and C1. these components also
giving extra H.T. smoothing. which is essential in
}}:igh-gain stages to eliminate all traces of mains

um.

Radio and Pick-up Input

On the majority of domestic recorders, there is
provision for the injection of a radio or pick-up
signal for recording purposes (see Parts 7 and 8).
This does not require to be a low-level input since
the signal from a radio or pick-up is usually far
stronger than that from a microphone or replay
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head, so the signal is fed in after the preamplifier
V1.

In the circuit of Fig. 32, it is applied across the
volume control. This, then, gives another way of
checking stage VI, for if the microphone input is
dead and yet normal operation is possible by
injecting the signal at the radio and pick-up input
socket, we can be absolutely sure that the trouble
is in stage V1. The signal at this socket can also
be monitored, if required, on a pair of high
resistance headphones.

The amplified signal at the anode of V2B is fed
to the negative feedback loop, via R11, R12 and
R13, with frequency correction being given by C9.
The signal is also fed to the wiper of switch SIB
through R14. Moreover, the signal is also directed
to the “ extension amplifier ” socket. The signal at
that point is at a fairly high ievel, so it can be
used to drive a separate hi-fi amplifier, for
example.,

PRACTICAL WIRELESS
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as a bias oscillator. Feedback takes place between
the screen grid and control grid circuits via CI5.
Erase on this model is by permanent magnet but
on models where an erase head is used instead the
oscillator also feeds that head in the * record ”
position.

Record Level

V3 is a “ magic eye ” valve which is arranged as
a record level indicator. This comes into opera-
tion only on record, the anode being switched to
the H.T. line by SIC.

The grid of the valve is fed by a D.C. voltage
the level of which is proportional to the peaks of
the signal at the anode of V2B. The signal is
rectified by M3 and smoothed by C12, which also
endows the circuit with a time-constant. R15 and
CI1 form an A.F. filter circuit and contribute
towards giving a clear-cut shadow on the eye.
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Fig. 32—The circuit diagram of a typical domestic tape recorder.

With switch S1B in the “record” position the
signal is taken back to the head and a “ constant
current ™ record characteristic is secured by the
signal being passed through the high resistance of
" R14. With the switch in the * replay * position,
however, the signal is directed to the control grid
of V4 through R20, with R19 being the grid-leak.

On *“replay ” V4 is the normal output valve, it
being loaded in its anode by the speaker and
speaker transformer T2. Under that condition
SID disconnects the bottom of the cathode resistor
R18 from chassis, the return circuit then being
provided through the secondary of the speaker
transformer. This is done to facilitate switching
the speaker out of circuit on * record .

Also the screen grid of V4 is connected direct to
the H.T. positive line, since SIC shorts out the
oscillator coil L1. Thus V4 works as a conven-
tional output stage.

“record ™ several things happen. SI1D
changes over and puts the bottom of R18 to
chassis, thereby shorting out the speaker. SIC
changes over and puts LI into the screen grid
circuit of V4, in that way causing the valve to act

The recorder is powered from the mains supply
via a fully-isolated mains transformer T1. The
two primary windings give 200-250V operation
when points B and C are connected and 110-115V
operation when points B and C are disconnected,
A connected to C and B connected to D.

The H.T. primary winding feeds a full-wave
rectifier V5, while a separate 6-3V winding energises
all the parallel-connected valves. The reservoir
capacitor is C18, with C17 as the main smoother.
The tapped primary of the speaker transformer
gives hum cancellation, since the hum voltage in
the top section is opposite in phase to that in the
bottom section, and lower current smoothing is
provided by R21.

Replay Normal—No Record

On the type of instrument detailed in the fore-
going this symptom would almost certainly mean
that a faulty connection exists between the switch
section SIB and the record/replay head. The best
thing to do would be to switch to * record ”, inject

(Continued on page 637)
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WHAT READERS SAY ABOUT

THE (Zommon {%% (ore SERIES

COMMDN ~CORS

ILLUSTRATED COURSES OF ELEMENTARY TECHNICIAN TRAINING

“ ... Wish to congratulate you for publishing
one of the best-ever series dealing with this
complex subject ... "

* ... Your books seem to explain things much
more easily. | wish they were on sale when | had
to learn radio . . . "

“ ... 1am writing to tell you how much I enjoyed
reading your ‘Basic Electricity’ and ‘Basic Elec-
tronics’...""

.
‘... 1| have all the previous sets, namely: ‘Baslc
Electricity’, ‘Basic Electronics’ and ‘Basic Synchros
& Servomechanisms’ and will mention that it's

truly one of the best I've studied ... "

“ ... Having obtained the two volumes of ‘Basic
Synchros & Servomechanisms’ | find them very
interesting and a novel way of learning . .. "

“ ... I have found ‘Basic Electricity’ and ‘Baslc
Electronics’ excellent publications ... "

¢ ... 1 have been supplied with some of the above
publications, and needless to say | am delighted
with them..."”

“ ... As a lecturer | am finding these of great
assistance and congratulate you on publishing
such excelflent books . . . "

BASIC ELECTRICITY ¢ rarts)

BASIC ELECTRONICS ¢ parts)
BASIC SYNCHROS & SERVOMECHANISMS (2 PARTS)

ALL THE ABOVE ARE ON SALE NOW

BASIC RADAR (3 PARTS)
PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION

BASIC ELECTRONIC CIRCUITS @3 PARTS)
PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION

OR ASK YOUR BOOKSELLER

COUPON - SEND NOW!!

To THE TECHNICAL PRESS LTD.

112 Westbourne Grove, London, W.2.
NAME

Please send me your FREE prospectus

describing:— ADDRESS

BASIC ELECTRICITY/ELECTRONICS/
SYNCHROS

BASIC RADAR/ELECTRONIC

CIRCUITS

(Please put a X against your requirements).

R AT R E 3
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Nt o T | YRS
152-153 Fleet St., London, E.C.4. Tel. Fle 2833
Basiness Hours: Weekdays, 9-6, Saturdays 9-1

Stockists for
AMPLIFIERS, V.H.F. TUNERS, HI-FI SPEAKERS BY

ALL THE LEADING MANUFACTURERS

SOMETHING TO SHOUT ABOUT
THE SET YOU HAVE BEEN WAITING FOR

THE REALISTIC SEVEN

The finest receiver at pre-
sent available for home
construction. a set that
will give results. Fully
tunable long and medium
wavebands, using 7 Mullard
transistors, OC44, 2-OC45s,
OC71, OC81D and 2-OCs8ls,
plus OA7T0 crystal diode, 350
milliwatt output, 4in. high
flux speaker, printed cir-
cuit board size 5¢ x 5¢in.
Neat plastic cabinet with
carrying handle, size 7 x 10
x 3tin., in choice of colours:

red/grey, blue/grey, ali
groy. Easy to read dial! Extema.l sockets, for car aerial:
all colls. IF'Ts and aserial fully wound ready for immmediate
assembly. Full comprehensive data and circuit supplied
with each recelver. Operates from PP9 or equivalent
battery. Price for the oompler.e parcel including transistors,

cahbinet, speaker, etc £6 1 9 6
to follow data and instructions 2/6,

refunded if parcel is purchased. Parcel supplied on approval.
Your money refunded by return post P VIDING COMPO-
NENTS ARE COMPLETE AND N

WIRELESS

SOLDERING
EQUIPMENT

by

November, 1962

@60 ‘aagu masa

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range-Robust & Reliable
- Light weight - Rapid heating - Bit sizas
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - All voitage ranges 6/7v. to 230/
250v. - Prices from 21/-.

Also
@ Plastic Cable Strippers
@® Miniature Soider Pots
@® Heat Guards
@ Long Life Bits
lilustrated is the 25w. 3/16in. replaceable
bit model with safety shield,

! ADAMIN—

new range of pre-
cision micro-soldering instruments— |
1 Have you had details? 1

Brochure No. S10 sent free on request.

Sole proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phones CROydon 8589 Grams: Litesold Croydon

ely.
HIGH QUALITY

MULTI TAPERECORDER
TEST MOTOR

FPully shrouded heavy
nmEEIEv? duty, suitable for capstan

or take-up 200/250 v
@ Compiete with | A.C.only, 50 cycles 1,400
test leads. r.p.m, 4 pole aingular
?ﬂl Brand pew, phase.
fully guaran- Complet
teed. Bensitivity: mplete only 40 /11
1,000 ohma per | I-&F.3/6 9’
volt AC and e ————————
D.o. SPECIAL OFFER TV
Ranges (A.C. and REMOTE CONTROL
D.C):  0-15-50~ UNIT.

‘"’0 500-1,000 v. By well known manufac-
turer, onjoff, brightness
and volume controls. In
swart grey plastic box
with 156 feet of multi 7
way  screened  cable

{grey). Listed at £2/2/-.
SPECL. PRICE
Post 1/6. 14/1 1

(awed at 0-10 v. range).

Registance: 1-2,000 ohms (centre 24 ohms).
100-200,000 ochma (centre 2.4 k.)
s Sa. x Sin x x 2}in.

OUR PRICE
Owrriage ond Packing 5/3”B 39/6

HUGE PURCHABE

ORYSTAL PICK-UP CARTRIDGES. LOWEST PRICES EVER. Bome

are less than half list price.

ALL COMPLETE WITH STYLI L.P. & STANDARD (AND/OR STEREO

‘WHERE BHOWN). FULLY GQUARANTEED 8TANDARD FITTING.
WILL FIT MOST P.U. ARMS AND HEADS. Postage 1/- each extra.

TYPE C.T.1. By well known 1: . With 2 styli. 12/6
Garrard GC.2 . ...,....... 1§/~ Acos GP.B5/1 ... ...... 17/-
Romette Studio O veeree 18/= Acos GP.67/1 ..., 17/-
Acos GP.65/8 . 1b/= Aocos GP.81/1 18/=

STEREO

Acosterso 731, With 2 sapphires 25/-,

Acostereo 78/2. 'With Diamond L.P./3tereo and sapphire Std, S8y,
Collaro type C. Turnunder with 2 sapphires 25/6,

Collell 8.C.1 Turnover, with 2 sapphires 24/8,

Collell 8.C.1. Turnover, with Diamond L.P./Stereo and sapphire 8td. 20/8
Ronette 8tereo 0.V. Turnover 29/6.

Ronette Stereo type 105 85/8.

Ronette 8tereo type 105, with Diamond L.P./Stareo and sapphire 8td. 39/6
Ronette Stereo type 106, ......... ... .cuirneiranen i, 32/~
BRonette Stereo type 106 with Diamond L.P /Btereo and sapphire Std, 37/6

The new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 kc/s to 220 Mc/s

CHECK
THESE
FEATURES!

COMPACT!
Only 64" x 447
PORTABLE!
Weight 2 lba.

ACCURACT1
Under 2%

ECONOMTYI
9v. Battery

DIRECT
Calibration

S.A.E. for
tull technical
lsaflet,

Post and Ins. 3/6
Battery 2/3

Screened Lead and Probe 6/3 extra

RETAIL £7.10.0

CASH WITH ORDER. REGRET NO C.0.D.
NOW IN QUANTITY PRODUCTION
ALL ORDERS IN STRICT ROTATION

Trade and Export Enquiries Invited

NOMBREX LTD. (Instruments Division 39)

Estuary House, Camperdown Terrace, Exmouth, Devon,
England. Tel. 35i5.

H.P, Tormsy

Bend £2 depoett
pay balance
21/- per month
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(Continued from page 634)
a signal and endeavour to monitor it either on a
high resistance A.C. voltmeter or pair of head-
phones first at SIB and then at the head.

Sipce “replay " is normal R14 must be working
correctly and there would be a good connection at
the wiper of the switch, since the signal is con-
veyed correctly to the control grid circuit of V4.

Replay Normal—Distorted Recording :

This symptom is typical of bias oscillator failure,
One check for oscillation is by metering the screen
current at the H.T. tap of L1. The tap should be
disconnected from the H.T. line and a milliammeter
(25mA full scale) connected between the tap and
H.T. positive (positive of meter to H.T. positive).
If the stage is oscillating a distinct change in screen
current will occur when L1 is short-circuited.

If the stage is not oscillating C15 would pro-
ably be open-circuit or there may be shorting turns
in L.1. If the stage is proved to be oscillating, lack
of bias at the record head could be caused by C13
being open-circuit.

Record Normal—No Replay

Again, as all the valves themselves must be
working reasonably well to give normal record
facilities the trouble would most likely be in the
head switching or in the speaker circuit. A pair
of headphones could be used to trace a tape signal
through the preamplifier and triode voltage ampli-
fiers right up to the control grid circuit of the
output valve.

Indeed, a pair of headphones can be extremely
useful to trace the signal through any audio
section whether it be on record or replay. The
bias signal, of course, will not be heard since this
is at a frequency just outside the audible range.

Low Record[Replay Gain

If this is accompanied by the record level
indicator not closing fully on signal peaks, even
with the record level control (gain) turned to
maximum, attention should first be directed to the
preamplifier, and voltage amplifier valves them-
selves. Low emission of one or more of the valves
is a frequent cause of the trouble.

If the valves are in order it would pay to check

PRACTICAL WIRELESS 637

any cathode by-pass or decoupling electrolytics,
such as CS5 in Fig. 32, by shunting each one in
turn with a test capacitor known to be in good
order (remember that electrolytics are polarised
and must, therefore, be connected the right way
round).

If the symptom is accompanied by distortion
and high background noise, check the heads and
gaps for tape deposit. Any deposit left on the
record/replay head will greatly impair the repro-
duction, while an unclean erase head will upset a
subsequent recording made on an already recorded
tape. The heads can be cleaned with a little
switch cleaner or carbon tetrachloride applied on a
matchstick or a small piece of cloth.

Also make sure that there is reasonable pressure
applied to the heads via the pressure pads and
check to see that the tape is tracking correctly—
e.g., that it follows dead in line from the record/
replay head to the erase head. Otherwise a small
part of the recording will be left on the tape where
the erase head does not cover.

Note that if the heads are checked by making a
resistance measurement of the windings a small
residual magnetism may occur. This can cause
noise on replay, the solution being to demagnetise
with a defluxer. For that reason, therefore, head
continuity readings should not be taken until the
last resort.

Hum Troubles

If hum is present with the volume control turned
right down it is usually causeéd by low value or
open-circuit of one of the electrolytic smoothing
capacitors.

If hum occurs only when the volume control is
advanced it is probably getting in at the preampli-
fier. Check the valve by substitution and ensure
that the screening (if fitted) on the head is properly
bonded to chassis and also that the braid of the
wire connected to the head winding is earthed to
chassis. Check the preamplifier decoupling
capacitor and screen by-pass capacitor (such as Cl
and C2 in Fig. 32).

Displaced heater leads to the preamplifier valve
is another cause of hum injection.

Mayfair pre-amplifier
(Continued from page 612)

now be wired in position and the remainder of the
wiring to S1 completed.

Screened Leads

It now remains to make the connections between
top and underside of the chassis. Lightweight
plastic covered screened cable should be used for
this purpose. Each screened lead is clearly shown
in the wiring diagrams Figs. 2 and 5, and is marked
with a code letter to distinguish it from the other
leads that pass through the same opening in the
chassis, thus simplifying cross-references from one
diagram to the other,

Final Wiring

The mains input circuit should be wired next.
This requires four conductors—two lengths of
twin-core mains lead will be satisfactory—and
these should be routed from the input plug PL1
across the end of the chassis then along the front
edge of the chassis close in the angle of the metal-

work, and terminated at the mains switch S3.

Because of the close proximity of PLI1 to other
components and wiring, the protruding pins must
be covered with insulated sleeving.

With the mains wiring in position the earth bus-
bar can be completed. This involves running a
length of 18s.w.g. tinned copper wire between the
two jack sockets JK1 and JK2 with further con-
nections to TB3, TB4 and TB5. As this wire runs
very close to the mains switch and the lamp holder,
suifable lengths of insulated sleeving should be
threaded on to-the straight portion of busbar so
that, except for the points where a branch con-
nection is made, the whole of the wire running
from JK1 to JK2 is covered.

Connect wire “D” to TB3 and feed this wire
through to the top of the chassis and secure it by
means of a solder tag to a fixing screw of ope of
the input sockets.

This completes all the internal wiring. The four-
core power cable and the coaxial output cable
should be brought in through grommet holes and
connected up according to Figs. 1 and 5. [
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A Simple
Method of

ANODISING
ALUMINIUM

By K. D. Rendall

.—/4NOD1SING is a process that can be carried
out by the average home constructor for an initial
outlay of about 15s. and, as the chemicals can be
used again and again, the cost is even cheaper
than painting and there is the advantage that one
can carry on work as soon as it is finished and not
have to wait for paint to dry,

7

Aluminiym
con

v g /
bucket
Aluminium artic/le to be ancdised
Fig. I—The apparatus needed in the operation.

Chemicals

The only equipment needed is a couple of
containers for the chemicals and plenty of clean
water. The author used a plastic bucket for all
processing and put the chemicals in bottles as soon
as he had finished each stage of the process.

The first and most important rule to observe is
absolute cleanliness, or the final product will be
smeary and the colour uneven, so at all times
keep the article to be anodised as clean as possible.
First clean the article by brushing it all over with
steel wool so that there is an even matt finish all
over the surface. Care spent in ensuring that all
parts of the surface are clean will be repaid in the
appearance of the finished product.

The cleaned article is next placed in a strong
solution of ordinary caustic soda; this is not a
critical operation and as long as the mixture is

{ strong enough to etch the metal then it is strong
enough. The article is left in this solution for
about a quarter of an hour and then it.is removed,
thoroughly rinsed and placed to one side. It is
not advisable to touch it after this operation as
greasy finger marks can be caused. Great care
"must be taken that the caustic soda does not

PRACTICAL WIRELESS
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COMPONENTS LIST
Ti Transformer—tapped mains primary,
i2V 8A secondary (or lower current
rating if desired—see text)
Si Double pole mains on/off switch

Fl, F2 Mains fuses—2A

MRI  Rectifier—2V A.C. input to give 8A D.C.
(or to suit transfdrmer current rating)

VRI  about 2Q 10W—riay, be several W.W.

resistors in series, tappéd where required.

splash into the eyes or on to the skin. If this does
happen, then rinse it off with plenty of cold water
as soon as possible. A preparation of dilute
sulphuric acid diluted in the following proportions
will then be needed: to one part of acid add seven
parts by volume of water. Always add the acid
to the water, not the water to the acid or the liquid
will become very hot and may splash violently.
This dilute acid is then placed on one side and
allowed to cool.

A D.C, supply of 12V is needed in order to form
the layer of oxide that will accept the dye to give
the anodised finish. This layer is formed by
electrolysis and the theory of this will not be given
as public libraries have many books on the
chemical theory. The D.C. supply must be
capable of providing 8A or thereabouts. If this
is not possible, then the times given by the author
must be extended to suit the individual needs of
the constructor. The circuit of a suitable supply
is given in Fig. 1.

The acid is placed in a plastic bucket and the
aluminium article to be anodised placed in it with
a connection made with a piece of aluminium.
The reason that this metal is specified for the
connection is that a piece of copper or steel will
be attacked and cause the aluminmium article to
take on a colour that is not wanted. A small piece
of lead is used for the negative connection and the
article is connected to the positive lead and the
current adjusted to between 6 and 7A. Current
is passed for about 15 minutes or longer if a
current lower than 6 to 7A is used.

Dyeing

The next stage is the actual dyeing of the metal
in the colour that you prefer. The dye used is a
domestic dye that is known as * Drummer ” the
contents of which are dissolved in half a gallon
of water that is just below the boiling point to
which a spoonful of acetic acid (vinegar) has been
added. This assists in the fixing of the dye and
helps to render it stable and stop it being bleached
out by sunlight. Into this mixture the article is
placed and left to soak for about half an hour. It
is then taken out and washed. Then it is left in
a solution of copper sulphate. The strength of this
solution is 29% of copper sulphate in water (by
weight). The anodised article is left in this
solution for about ten minutes and then washed.

The chemicals can be used again and again
until they become discoloured and the dye begins
to lose its strength and does not dye to the same
strength as before. The anodised article may be
bent and drilled, but this is best left to the final
operation so that it does not become scratched.
Note that the oxide layer mrust be scratched away
before an electrical connection can be obtained to
the metal underneath. B
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RETURN-OF-POST SERVICE

We offer a really efficient Mail Order Service on all items stocked.

All cash orders are dealt with on the day of receipt.

% Hire purchase orders are subject to slight delay but this is kept to the absoluta minimum.

@ P.W. HI-FI SYSTEM

We stock parts for the P.W. Amplifier and Pre-amplifier. Detalled
price lists are available. .

@ “P.W. BLUEPRINTS”

Full stocks of all items for the Mercury, Troubadour, Regency,
Citizen. Mini-amp and Tutor. Printed circult for Mercury now
in stock, Instruction manuals: Mercury (printed circuit ver-
aion), 2/8: Mini-amp. 1/6; Citizen, 2/3. Fully detailed price list
for any circuit available free.

@ NEW ILLUSTRATED LISTS

Lilustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent {ree upon request,

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard
circuits, ® Log/Anti-Log, 500k, 1 meg., 2 meg., @ Log/Log. 50k,
k, 1 meg., 2 meg. @ Lin/Lin 250k, 500k, 1 meg. All 10/6 each.

@ TRANSISTORS

MULLARD. Reduced prices. Current production types,
not rejects. All in makers' boxes, Postage 3d. on each.

OCA44, 9/3; OC45. 9/-; OCT0 and OCT1, 6/8; OCT2, 8/-; OCT2 Matched
Pairs 16/~ OCT8, 8/=; OC81, 8/-; OC170. 8/8; OC17L, 10/8.

@ OUTPUT TRANSFORMERS

GILSON: WO0696A, WO896B. 50/8, post 2/6. W0710, 55/6, post 278,

w0892, 82/3, post free; WO767, 27/, post 1/6. WO1798A, 57/8. post 2/6.
PARTRIDGE: P366Y, 75/~ P413l, 85/-; P5202, P5203, £5.18.8
All post {ree

PARMEKOQ: P262, 45/6; P2642, 43/3; P2643, 46/@, All plus
post 2, g. P2641, 28/3, post 2/-; P2528, 15/3, post A-; P2532, 308/3,

post 2/6.
ELSTONE: OT/ML, 45/-, post 2/9; OT/3, 26/~ post 2/6.
@ MAINS TRANSFORMERS

GILSON: W07T41AB, 83/, post free; W0839, 40/9, post 2/9; W01328,
S8(G RORIIS: OIS, B8l Bost 3l6. pasao, 5/6, post 3 PIBM,
MEKO: 0 . post 2/9; 3 post 3/3;
73/8, post {ree: P2930,39/3, post 3/-: P2931, 54/8, post 3/3,
i}zll,s'l‘gl\in«%;‘/:aMTIMU. 45/-, post 3/3; MT3/M. 35/-, post 3/-; MT/610,
-, post 3/3.

@ LOUDSPEAKERS

GOODMANS: Axiette 8in., £5.5.1; Axlom 10in., £5.16.8; 12in..
Axiom 201, £0.15.0; 12in.. Axiom 301, £14.0.0; 12in., Audiom
5i Bass, £8.4.0; 12in.. Audiom 61 Bass. £13.2.0; Trebax Tweeter,
£6.4.0; X.05000 Crossaver unit, £1.19.0,

WHITELEY: HF10I6 10in.. £7.16.0; HF1012 10in.. £4.17.6;
HF816 8in., £8,13.9; TS16 8in., £6.6.9; T19 Tweeter, £4.8.3; T35
Tweeter, £1.14.0; CX8000 Crossover unit .11.8; CX1500
Crossover unit, £2.0.0. H.P. Terms available on all speakers.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510.
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo,
Mullard Mixer, GEC 912 Plus. Fully detailed list on any of
these sent upon request.

Instructional Manuals: All Mullard Audio Circuits in **Circuits
for Audio Amplifiers”. 8/6. GEC912, 4/6. All post free,

@ LATEST TEST METERS Hire Purchase
Cash Price Deposit Mthly/Pmts,
AVO ModelSM%;kﬂ .. £24. 0,0 £4.18.0 120f 2£1.15. 8

AVO Model 8 wi
leather carrying case .. £27.18.0 £5.12.0 12of £2. 0.11
ﬁvg “3?':1 '7]Mark oI H %.10.0 £1.131.0 Jllg Of £2.10.10
B minor .o e e d U L
AVO0 Multiminor with 0 ° 14/
leather carrying case .. £11. 8. £2. 5.0 120f 17/-
TAYLOR MODEL I27A .. £10. £2. 2.0 120f 15/8
gﬁg¥ Q-’gg . . . £4. :_7)- lé: 7.8 g 0; ghgs
- 0o 0o . o ]
CABY M-1 g i 4

a0 00 . .14. — -—
Full detalls of any of the above supplied free omn request.
The AVO Models T and 8 are both latest models from current pro-
duction—not to be confused with Government Surplus.

@ TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for Transistor amplifiers 'which oan
be used to greatly improve the signal from any crystal set.
RLD4 Kit, one stage 12/-; RLD5 Kit, two stage 21/~ both post free.
The kits are easy to build and very detailed instructions are
supplied. Leaflet available.

@ NEW MULLARD CONDENSERS

We now stock the following range of the new Mullard Minlature
Foll and Polyester condengers as used in the latest TV and
Transistor sets. Fully detailed list avallable free gl
technical information and dimensions.!

Miniature Foll. 30 volt working for Transistor sets, LOlmfd,
7id.; .022mfd, gd.; .047mfd, 9d.; .1mfd, 11d.

Polyester Tubular Capacitors, Moulded outer case deslfnod to
withstand accidental contact with the soldering iron. Tolerance
10%. 125v. range; .0lmfd. .022mfd, .047Tmfd, all 9d. each., dmfd,
1/2:.22mfd, 1/3; .47mfd, 1/8; Imfd, 3/-
400v. range: .00lmfd, .0022mfd. .0047mfd, .01mfd, .022mfd. all 9d.
each. .047mid, 1/2, .1mid, 1/3; .22mfd, 1/8. 47mtd. #/6.Postage extra,

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purhaces
ALL POST FREE Cash Price Deposit Mthly/Pmts.
RECORD CHANGERS

GARRARD AUTOSLIM

(G Ra eg .. £7.10.6 £1.126 1af 183
GARRARD AUTOSLIM

De-luxe (GC8 PU) .. £12.14.8 | £2.11.8 12of 18/8
GAR RD AUTO

De-luxe (EV26A PU) .. £13.12.9 £2.14.9 130of 20/-
B.S.R. UAIS(TC8PU) .. #£7.17.6 #£1.12.6 1ol 121
B.S.R, UAI14 Monarch

(TC8S Stereo/LP/78) .. £2817.6 £1.16.8 130 18/6

SINGLE RECORD PLAYERS

GARRARD TA (GC8 PU) £8.2.8 £1.12.6 120f 13{8
B.S.R. TU12 (TC8 PU) . £4.5.0 £1.5.0 3of £1.34
TRANSCRIPTION UNITS
GARRARD 4MIF (GC8 PU) £17.10.8 £3.11.8 13of £1.8.5

PHILIPS AG1016 .. .. £13.13.0 £2.15.0 130of £1

Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

@ TAPE RECORDING EQUIPMENT

TAPE DECKS Hire Purc

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmta,

B.S.R. TD2 .. 90 .. £8.18.8 £1.18.6 12

Latest COLLARO Studi £12.}9.8 £2.12.68 120f 18/~
TAPE AMPLIFIERS

We now stock the Martin Recorder Kits. Thege are partly

assembled kits for complete tape recorders. The Amplifier

Printed Circult panels are completely wired. but the assembly

of this and external components is left to the constructor, Very

complete instructions are supplied. Send forl

MODEL C for Collaro Studio Deck £11.11.0,

MODEL B for BSR TD2 Deck, £8.8.0.

CARRYING CASES, Smart carrying cases are available to

take the above amplifiers and decks. "Fitted with speaker.

For Model C Amplifier and Collaro Deck, £5.5.0.

For Model B Amplifier and BSR Deck, £4.4.0.

H_P. Terms available [or amplifiers. cases and decks

TAPE PRE-AMPLIFIERS _
ARMSTRONG PABO-3. This is & ready made version of the
Mullard Tape C Pre-amplifier. Price £18.16.0. re Purchase
Deposit £3.8.0, and 12 monthly payments of £1.4.7.
MULLARD TAPE C PRE-AMPLIFIER. We stook conaplete
kits and all components. Send for list.
MARTIN. Pre-amp kit for Collaro Studio Deck £8.8.0s

@ “BRAND FIVE” RECORDING TAPE post rree.
Long Play: 900ft. (57, 18/6; 1200ft. (5¢°), 23/6; 1800ft. (7), 8B/~

@ JASON F.M. TUNER KITS

Kits supplied complete with every item needed including instrue-
tion manuals, Fully detailed list available. Separate items
supplied, ask for price list. H.P. Terms avallable on any kit.
FMTI, 16.12.8; FMT2 (less power), £7.15.0.
FMT? (with power), £9.12.6;: FMT3 (less power), £7.15.0
FMT?2 (with power). £0.12.6; FMT3 (less power), £6.8.6.
B FMT3 (with power), £11.7.6, Mercury 2, £10-14.8
JTV/2, £14.12.6.

o TERMS OF BUSINESS

Cash with order or C.0.D. We
charge C.0.D, orders as follows:
Up to £3, minimum of 3/2. Over £3
and under £5, 1/8. Over £5 and
under %0- 1/8.  Over £10, no
charge. Postage extra on CASH
orders under £3 except where
stated. Postage extra on over-
seas ord irrespective of
price.

WATTS

(MAIL ORDER} LTD.

54 CHURCH ST., WEYBRIDGE, SURREY

Telephone: Weybridge 4556
Please rote: Postal business only from this sddress 20/~

e HIRE PURCHASE TERMS
are avallable on any item. Re-
payments may be_Spread over 3,
8 or 12 months. Detalls as fol-
lows: Three months: Deposit 8/-
in the £. Service charge & ger

it

RADIO

cent but minimum charge of )
Six and Twelve months: D

4/- in the £. Bervice charge 10 per
cent, but minimum charge
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EXPLORE THE WORLD .  ON THIS
I-YALVE SHORT-WAVE RADIO

| Total

% Receives speech
and music from all over the worid,
Construction price includes valve and one coil
Covering 40-100 metres,
Can be extended to cover 10-100 metres,
Buitable headphones 11/3. Can be converted to
valve.

2
THE IMPERIA

Spedlally designed matchin,

All parts sold separately, Wiring diagrams and
parta lst supplled free with orders, or separs~
tely, 1/6 each item. AFTER SALES SERVICE

The RIETI
6~ STAGE SUPER SENSITIVE
TRANSISTOR PORTABLE
3imple to Build. Al First Grade Componente,
A truly portable transistor radio giving full
medium wave reception. Incorporates 5in,

High Flux 8peaker, pull-push output, firet

The

AIROLO
6-STAGE
POCKET
TRANSISTOR
PORTABLE

In attractive two-toge contemporary case, with gold
plated speaker grille and attractive dial. Size only 53 x

grade transistors,

pre-tagged
circuit [
for |
cons
structlon. i
Attractive
case with gold'l,‘:.;'-
plated grille, ™=

é.a/ong wave _ﬁ-\’
- extra. o
ildi. . TR
Tou pejircon g5, 0,0 - rtep
CRYSTAL RECEIVER

Covering medium wave band. Ideal for the
begi ta i i

1 Al case for
11 I6 i’im& l"-‘ 1/6. Bultable headphomes
extra,

3+ x 1jins. No aerial or earth requirs
sclf contained. Genuine 3in. high fiux PM speaker.
First grade transistors. Push pull output—250 milli-
watts. Volume control with on/off switch. Condenser
tuning. Kasy assembly on eyeletted circuit board.
Gonsa Building .19.0

P. & P, 2/6. (Long wave 6/- extra).

THE “TINYMITE”
=== o

hmy%buﬂd‘m?mhuwhat.vhlnhunb.whbym
constrector.

Pre-Assembled clfcult board for easy construction. All components are
»ow, § inoch Speaker giving good tone and output.

Attractlve case of exclusive design 8¢ x 54 1 2} with gold plated grille,
g coil for use in car.
ist and diodea are used. Anyone can build
t&-thn.ﬂ.&ol’. & P, 8/- (Long wave 6/- extra). Everything sappiled
u22ovpt seldering fron.

Attractive Case. Mini ,0005
Only firet grade fully
g::ﬂ Building 25 IG

EASY TO BUILD TWO STAGE
TRANSISTOR SET
The set that looks like & Radio Set.

Litz Coil. Works for months off No. 8
Bimple to construct in 15 min.
Medium & Long Wave coverage.

Tuner,

High Q
Battery.

P. & P,
1/8.

MINISETS LTD.

Hjatherly Mews  London EI7,,

with 2 MARTIN RECORDAXIT

“
With & Martin Recordakit every-
thing yoa need is supplied, ready to
assemble—even down to wire cut
to length. The easiest and cheapest
way to own a Hi-Fi quality Tap$
Recorder, Fill in the coupon

for full details,

YOU CAN BUILD YOUR OWN

TAPE RECORDER QUICKLY, EASILY, CHEAPLY

WITH NO PREVIOUS EXPERIENCE
o r'ﬁ::mﬂwrucmmvr |

155 HIGH STREET, BRENTFORD, MIDDX,

' Please send free leaflet on Martin Recordakits '

NAME '
/ ADDRESS __
e )
o I (In blodt‘letters! [ ——— A |
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AN \\
; PR NEW RECORD PLAYER

B Eaoad . _
2 = A PRODUCT new to their range of audio
\- R \'Q L) equipment has recently been released by

&

= Ekco Radio and Television Ltd.. and is a four-

= \\ Q\\, speed record player fitted with a Garrard * Auto-

¢ \ slim ™ four-speed autochanger. The crystal pick-up,

\\ \ which has a sapphire-tipped styli. provides the

: input to the amplifier which employs printed

circuit construction and feeds an 8in. x Sin.

moving coil loudspeaker. The record player

features a frequency-corrected volume control
and independent bass and treble controls.

The lightweight case of the record player
measures 143in. x 74in. x 17in. and is available
in two colour schemes. The price of this new

; 4 - ARl : At !
b o 2 equipment i3 24 guineas and it is made by
, Fleo Radio and Television Lid., Southend-on-Sea,

: ) g £ssex.
& AR ‘

7-TRANSISTOR RECEIVER

'FHE RT.8 is the latest radio
to be announced by Roberts’
Radio Co. Ltd. It employs a
7-transistor circuit which tunes
over the medium and long
wavebands. The RT.8 has a
IW output stage feeding an
8in. x Sin. loudspeaker fitted
with a high flux ceramic magnet.
The receiver is also fitted with
car aerial and tape recorder
sockets.

The price of this new receiver

is 22 guineas and is made by A new stereophonic radio- '\'*ri?\\ !
Roberts’ Radio Co. L., gram from Pam (Radio and =

Molesey Avenue, West Molesey, Television) Ltd. Y
Surrey.

STEREOPHONIC RADIOGRAM

1& RECENT addition the the range of radio
<X and  television equipment made by Pam
(Radio and Tclevision) Ltd., is the model 5210
stereophonic radiogram. This model employs a
loudspeaker system covering the full range of
audio frequencies. and which reproduces both
stereophonic and monaural sound.

Incorporated in the 5210 is a radio receiver
covering long, medium and VHF transmissions.
This receiver features two built-in aerials and
the record deck employed in the gram is a
four-speed autochanger.

The cabinet of the radiogram is in sapele
mahogany veneers with a polyester finish. Tt is
priced at’ 63 guineas and is made by Pam (Radio
The RT.8 seven-transistor receiver made by the and Television) Lid., 295 Regent Street, London,

Roberts’ Radio Co. Ltd. Ww.l.

www.americanradiohistorv.com


www.americanradiohistory.com

642

PRACTICAL WIRELESS

November, 1962

The new relay is intended for
R.F. switching at frequencies up
to 100Mc/s and has a capacitance
between contacts of less than
0-5pF, with contact-to-frame
capacitance less than 1pF. Con-
tact rating is SmA at 200V with
a life of more than 10* opera-
tions. The self-cleaning silver-
palladium  wire contacts are
arranged to give two-pole change-
over switching and can be used
at switching rates up to 25¢/s.
Designed for D.C. operation,
the coil can be supplied in a wide
range of operating voltages and
resistances to suit individual
requirements. The unit is housed
in a transparent dust cover and
one of its useful features is its
short operating time of 6 milli-
seconds. The makers of this new
relay are The Industrial Relays
Division, The Plessev Company
(U.K.) Limited, Abbey Works,
Titchfield, Fareham, Hampshire.

TRANSISTOR PORTABLE
RADIO

s One of the latest additions to the Bush 'l‘HE model TR.106 is a new

ELECTRICIAN’S KIT

']‘HE amateur electrician will find the Steadfast
Electrician Kit No. 4 a useful addition to

his supply of tools, as all essential tools neceded
for normal use in this field have been included
in this kit which comes in a handy plastic wallet.
All the tools are made by J. Stead and Co.
Ltd., and the complete contents of the wallet are;
an electric mains tester, diagonal nippers. in-

sulated combination pliers. electrician’s insulated
screwdriver and a small screwdriver, This kit costs
25s. 3d. and the manufacturers are J. Stead and
Works,

Co. L.
Sheffield 2.

ﬁi’ﬁg%w&w”"f :
1 & :
AN T

Manor Cricket Inn Road,

3

This relay, made by The Plessey Company (UK)
Limited, is intended for R.F. switching at frequencies
up to 100 Mc/s.

RELAY FOR USE UP TO 1000Mc/s

l)ETAILS of a new low-capacitance relay have
been announced by the Industrial Relays
Division of the Plesscy Company (U.K.) Limited.

ranze of portable receivers.

portable receiver from Bush
Radio Limited. It covers medium
and long waves and waveband selection and tone
control is achicved by push-button controls.

The TR.106. which incorporates a fully tran-
sistorised circuit, weights only 4lb and costs 164
guineas. Bush Radio Lid., Power Road, Chiswick,
London, W4..

INTERESTED IN SCIENCE?
LIKE PRACTICAL HOBBIES?

Then PRACTICAL MECHANICS AND SCIENCE
is the magazine for you.

November issue, on sale November Ist, price
2/-, contains practical articles on making:—

A WATER-POWERED MICROSCOPE;
TRANSISTORISED  STETHOSCOPE; HIGH-
EFFICIENCY CONVECTOR HEATER;
PHOTOGRAPHIC DRY-MOUNTING PRESS;
ELECTRICAL CHILDREN’S TEACHING AlID—
and other articles and regular features.

Together with scientific articles about:—
N.S. SAVANNAH, FIRST ATOMIC MERCHANT
SHIP; SPACE-AGE METALS; THE MAGNUS
EFFECT AND V.T.0. PLANES; INFLATABLE
SPACE STATIONS; PICTURE NEWS FROM THE
WORLD OF SCIENCE.

ORDER YOUR COPY NOW!

www.americanradiohistorv.com
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high grade speaker
receiver.
loud and clear.

aerial.

“Agreeably surprised with Trawler Band reception.

NEW TRANSONA-SIX

(6 Transistors, plus 2 Diodes)

400 Mw Mullard push-pull output Transistors.
Push-pull transformers.
Many stations listed
A pleasure to listen to.
All parts sold separately,
with duo-diffusion grilles in red.

Total cost £4. l 9.6 P.P. 3/-.

Luxembourg as loud as local.

MIL & T. BAND

Powerful magnet 3in.
This is a top performing
in one evening including Luxembourg
FERRITE ROD AERIAL.
including pale blue gleaming polystyrene case
Uses 9 volt battery. Sockets for car

Size 6% x 4% x 1in.

Your easy build diagram

helped a lot . . . my first attempt.”—H.S., Penzance, Cornwall (poor reception area).
PARTS PRICE LIST AND EASY BUILD PLANS 116

BEGINNERS POCKET 5

(MW/LW and TRAWLER BAND)
(5 Transistors, plus 2 Diodes)

Designed round supersensitive
FERRITE ROD AERIAL and 3in.
moving coil speaker. Attractive
case in black with speaker grille in
red. On test Home, Light, Radio
Luxembourg and many Continental
stations were received. No Aeriai.

£2.19.6 rr.3-

EASY BUILD PLANS AND PARTS PRICE LIST I’6

Total cost

[

" THE MELODY SIX

“ Ferrite rod aerial.

“ 6 new type transistors
and top quality com-
ponents, Attractive case
in blue and red and
carrying strap with gold
trim.

% 3in. Speaker.

% MwW/LW.

May be built for

£3.19.6

Components price list and
plans, 2/-

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)
+ No aerial or earth.
“ M/C Speaker,
<+ Ferrite rod aeriel

2zin.
% Tuning condenser.
% Volume control.

Y Case with speaker grille
in red.

Y Fully tunable over med/
long waves.

Y Simple assembly dia-
grams.
Y 250 Milliwatts output

stage.
+ Can be built for 59,6 P.P. 3/-, or with 3in. speaker 68/-

Y PARTS PRICE LIST, etc. 2/-.
“Home, Light, AFN, Lux. All at good volume.”"—G.P., Durham.

e T e SN | e T T T T

THE SUPER SEVEN

(7 Transistors plus 2 Diodes)

% 2 R.F, STAGES.

% Mullard and Surface Bar-
rier Transistors.

% Coverage of Medium,
Long Waves, Trawler Band

J Use as domestic radio,
car radio or fit with strap
for carry-about.

+ No aerial required except
for use as car radio.

Y 3-inch speaker but will
drive a larger speaker.

¢ 400 milliwatts output stage.

May be built for £6o906 plus 3’6 post, etc.

PARTS PRICE LIST AND EASY BUILD PLANS 2/-

SIZE: 74 x 5% x l4in.

AFTER SALES SERVICE

NAME AND ADDRESS
CAPITAL LETTERS PLEASE

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op)

10 a.m. to | p.m. SAT.
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"Q 1S

REGD.

THE WORD M/}E(/\[l

WORKMANSHIP & TECHNICAL

OF DENCO (CLACTON) LIMITED
IT 1S ALSO A GUARANTEE OF i

QUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF 116 FOR OUR GENERAL
CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
| REQUEST SEND I/6 IN
PERFORMANCE | sTaMPs,

THE REGISTERED |
TRADE MARK

COIL TURRET—CT7/'B |
This turret is the basic portion of the CT7. It |
comprises cadmium plated steel frame (size 54~ deep
x 4}” high x 34" wide), silver plated contacts, poly-
styrene insulation and a rotary turret movcment
incorporating Aerial, Mixer and Oscillator coils for
the three bands 1.5-4 Mc/s, 4-12 Mc/s and 10-30 |
Mc/s. PRICE 75/-

Coil strips for the long and medium wavebands
may be purchased separately for incorporation in
the rurret, PRICE 10/8 each
The turret requires a 315pF tuning capacitor. A
suitable 3-gang component with ceramic insulation
is available, PRICE 19/-
Air spaced concentric trimmers, 3/30pF.
PRICE 3/6 cach |

DENCO (CLACTON) LTD.,

COMPONENTS FOR USE WITH “PRACTICAL WIRELESS”

AN AMATEUR COMMUNICATIONS RECEIVER

Pudt>A:D JULY/AUGUST 1961)

PLEASE SEND S.A.L. WITH ALL ENQUIRIES

SCALE ASSEMBLY-—S1
Comprisin% basic 5 waveband glass scale for use
with 315pF tuning condenser, back plate, pulieys,
rubber scale mounts, pointer, cord, drum, spring,
drive spindle, screws, nuts and spacers.

PRICE 19/-

BEAT FREQUENCY OSCILLATOR COIL—

BFO.2/465 kc/s.

A compact coil wound on a bakelite former and

enclosed in an aluminium screened can. PRICE 5/-

LF. TRANSFORMER—IFT.11/485 ke/s

(Four required)

A miniature LF. Transformer for 465 kc/s. Perme-

ability tuned, litz wound coils, enclosed in an

aluminium screening can 1}” high x }}' square.
PRICE 6/6 each

(Dept. P.W.) 357/9 Old Road, Clacton-on-Sea, Essex

\WOME RADIO OF MITCHAM

(Pept. P), 187 London Road, Mitcham Surrey.
' MT 3282 !

Shop hours 9 a.m. to 6 p.m. Wed. 9 a.m. to | p.m.

NOMBREX
Signal Generator

Transistor unit covering
20 Ke/s to 220 me/s an ¥
ranfes at an accuracy of
bettor than 2%, R.F. out-
ul modulated or CW.
eparate audlo outnur at
! Ke/s. Weighs under 2 1bs.
and size only 61° x 4}". An
essential test instrument
for all enfineers and con-
structors.
TRICE £7.15.0, complete
with battery. Post and
acking 3/6.

Goodmans Speakers

All the latest Goodmarns [i-Fi speakary
and accescories in stock including ;—
AN ‘8. B8 watts 15 ohms 8° die-
cast chessis FEROBA 11 high-flux
magnet. PRICE £5.5.0, pozt 1/6,
AXIOM P, 10 watts, 153 ohms 107 dies
cast chassis FEROBA 11 high-flux
maxgnet. PRICE £5.18.9, b
AXIOM 201, 16 watts, 18 ohms, 107
-lie-cast chassls FEROBA 11 high-flux
maftnet. Twin diaphragm rango 30 to
16,000 cycles, aluminium voice cotl.
PRICE £8.15.0, ?ost 1/8.

AXI0M 3Ct. Similar to the 201 but
will handle up to &) watta. The most
advanced twin maﬁhm m 12" speaker
ever produced, PRICE £14.0.0, post
1/6.

SUPER CATALOGUE | WE ARE

166 PAGES, 5,000 ITEMS|
600 lllustrations. 2/6, Post 9d.

STOCKISTS FOR
HEATHKITS

ACTUAL Mullard 10 watt Amplifier
PRINTED CIRCUIT BOARDS FOR
New ECL86 Circuit. 12-6,

Post éd.

PHILIPS HI-FI
Stereo Gram Unit

1 speed nlayving deck speci-
211y designed tor the cn-
thusiast building his own
radlogram, Superb repro-
duction of mono and stereo
records of all sizes and
2peeds. Precision engine-
cred, robust construction
arm lifting and lowering
device. Compact and easy
# to inatall, Leaflet with
G Specification on request.
PRICE 13 gns., carriage 3/6.

EDDYSTONE COMMUNICATIONS
RECEIVERS AND COMPONENTS

We carry the full range of the

tamous EDDYSTONE receivers

and components inciuding :—

8T0A 5 valve £32.2.0 (Overseas
£24.0.0. export price).

i

b

—

B40C 7 valve £58.0,0 (Oversear
shipping quoted on request).
M0 11 valve £125.0.0 (Overseas
shipping quoted on request).
Full specifications available on re-
quest. Prioritv for overseqs arders,
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hort-wave Listeners’ Log

_/4N average receiver will not usually cover

wavebands required by the SSW.L., but this can be
overcome by using a converter. The converter
itself tunes the bands needed, and its output is fed
into the aerial socket of the main receiver. This
arrangement allows short-wave or VHF A.M.
transmissions to be heard with the aid of a receiver
having no S.W. or VHF bands. Many all-wave
receivers begin to lose efficiency towards 15m or
10m (30Mc/s), while few such receivers cover the
5m (60Mc/s) and other VHF bands. For these
reasons. a converter is quite often used by S.W.
listeners who are interested in the H.F. bands.

in an ordinary superhet with 470kc/s inter-
mediate frequency, all signals received are con-
verted to 470kc/s. With a *“ double superhet”
receiver, signals received are converted to a
frequency such as 1:6Mc/s (1,600kc/s), and after
amplification, are again converted to a lower
frequency, such as 470kc/s, or 110kc/s. This
method is very effective in obtaining high
selectivity, and avoiding interference on H.F. S.W.
bands.

When a converter is used. its output is within
the ordinary tuning range of the receiver. The
receiver is tuned to the converter output signal,
and the receiver R.F. stage or frequency-changer
provides some amplification. The receiver then
converts the signal to its own intermediate fre-
quency (say 470kc/s). When a converter is used in
this way, the whole thus acts as a double superhet,
and very good results indeed can be obtained.

The frequency of the output of the converter is

not too important, provided it is fairly high (within
the tuning range of the receiver) and not on a
frequency where the receiver is liable to pick up
a local or other strong signal.

Surplus Units

Various surplus units are often modified for use
as converters. For example, the R.F. Unit Type 27
tunes approximately 3-5-5m, while the Type 26
tunes about 5-6m. The output of these units is
on about 7-8Mc/s, so the receiver is tuned to the
converter signal in this range.

For home construction, the simplest converter is
a single valve employed as a frequency changer
stage. The tuned circuits in the converter cover the
required bands. and this method can be used to
obtain S.W. coverage with a long- and medium-
wave sct, or to extend the coverage of an all-wave
receiver. Current for a single valve can often be
drawn from the receiver power supplies.

[A two-valve converter for short-waves was
described in the August and September issues.—
Ed.}

For the VHF bands. low-loss construction is
used, with small coils and a low value tuning capa-
citor. Three valve circuits. having R.F. amplifier,
mixer, and separate oscillator, similar to the R.F.
Units. are popular, but generally require a separate
power pack.

Tuning is carried out on the converter, as the
receiver only operates as the intermediate fre-
quency and audio amplifier stages. The lead from
converter to the receiver’s aerial socket should be
short, and may be screened to avoid to pick-up the
receiver frequency.

Two new PRACTICAL

© 25 Selected Circuits for Amateurs |
Contents include:

Portable receivers; audio amplifiers;

transmitters; voltmeters; superhet

receivers; F.M. equipment; etc.

Name

COMING

for the enthusiast

ON SALE OCTOBER I5th — MAKE SURE OF YOUR COPIES NOW
Hand this form to your bookseller or newsagent:
Please reserve.. s copies of “25 Selected Circuits for Amateurs”

.................................... copies of ““Radio Construction for Amateurs”

SOON!
WIREI.ESS Handbooks

@ Radio Construction for Amateurs
Contents include:
Receivers; hints on construction;
test equipment; guide to components;
amplifiers; elementary theoretical

articles; etc.

Address
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AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.|10.
September this year was a busy month for mobile amateurs. The
first important fixture was the Thames Valley Amateur Radio
Society's rally at Polesden Lacy, Surray. This was followed by the
R.5.G.B. mobile rally at Woburn Abbay in Buckinghamshire, which
was well attended by A.R.M.S. members and on September |6th
the Lincoin Rally was held in North Hykeham.

'CRAWLEY AMATEUR RADiO CLUB
;Han. Sec.: R. G. B, Vaughan, G3FRY, 9 Hawkins Road, Til-
rgate, Crawley, Surrey.
{ Atarecent meeting, GBRW gave a lacture'on “23cm operation”.
'Other recent activities have included a visit to Gatwick Airport
which was enjoyed by a number of members.

Future Event:

October 24th—Annual film show.

DUDLEY AMATEUR RADIO CLUS
Hon. Sec.: D. H. W. Pratt, GIMHS, 13 Kent Street, Upper
Gornal, Dudley, Worcestershire.

On 14th September, GBCK and G6GR gave a talk on “'Mobile
activities''. In the radio quiz, held on 28th Septembar, the S.W.L.'s
challenged the Hams, with G2DTQ as quiz-master.

JERSEY AMATEUR RADIO CLUB
Hon. Sec.: D. Watkin, 73 Marett Court, Marett Road, St.
Helier, Jersey.

This newly formed club will be holding a meeting at the YMCA,
New Street, St. Helier on I5th October, commencing at 8 p.m.,
when prospective members and visitors are invited to atrend.

PRACTICAL WIRELESS

‘Club News:-:----

November, 1962

REPORTS OF CURRENT ACTIVITIES

MIDLAND AMATEUR RADIO SOCIETY
Hon, Sec.: C. J. Maycock, 19A Wallington Road, Handsworth
Birmingham, 20.

The soclaty’s Annual General Meeting was held on September
18th, but the evening was also the occasion for an exhlgition of
members’ home constructed equipment,

PURLEY AND DISTRICT RADIO CLUB
Mon. Sec.: E. R. Honeywood, GIGKF, 105 Whytecliffe Road,
Purtey.

A number of members visited the BBC roceiving station at
Tatsfield in Kent on Saptember Ist, and on September 7th, mam-
bers eniogad a 90 minute programmae of films presentad by Ralph
Cathles, GINDF.

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole,
Dorset, 3

An ““Aerial” quiz was the main item of the maeeting on September
3rd, but mambers also took sart in a discussion which followed. A
“Bring-and-buy” sale of equipment was held on October |st.

YORK AMATEUR RADIO SOCIETY
Hor:‘. Sec.: N, Spivey, G3IGWI, 80 Maelton Avenue, Clifton,
York.

The September meeting was taken up by a tape recorded lecture
callod ‘‘Receivars”,

Future Event:

October 11th—"“Tx design and TVI"",

ORDER FROM YOUR

NEWSAGENT TODAY!
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SURRBITON

PARK

RADIO LTD.

FOR POST HASTE—POST FREE SERVICE

AMPLIFIERS (MONO)

Linear L45 Three valve amplitier £5.19.6
Linear Diatonic Five valve, Push-pull | £12.12.0
Deposit £1.7.0 dnd iy mouthl) . 3
Dulei DPAL5 Main amplifier, Five valve, Push- pull . £15.15.0
Deposit £1.11.8 and 12 monthly, ...

Duiei DPA15 Pre Amplifier, suitable inagnetic | £9.9.0
Deposit £1.9.0. and 9 wonthly | U]

Leak TL12 Main amplifier only ..... . £18.18.0
Deposit £2.0.8 and 12 monthly 1

Leak Varislope Prc ampliner ... .. . £15.15.0
Deposit £1.11.6 and 12 mor 1

Quad Main amplitier  ....,........ . £22.10.0
Deposit £2.5.0 and 12 monthly .

AMPLIFIERS (STEREO)

Dulei AC202, Inteyrated . £12.12.0
Deposit £1.7.0 and 1 8

Dulci GAS0D, Integrated ., . . £18.18.0
Deposit £2.0.6 and 11 L1

Dulei Stereo Five, I're amplifier, ... P £11.11.0
Deposit £1.4.0 and 12 mon =

Leak Stereo 20, Mamn amplifier ..... £30.9.0
Deposit £3.4.8 and 12 mont!

Leak Varislope Stereo I're amplifier ... £25.0.0
Depanit £2.10.0 and 12 monthl.

Quad 22 Sterco Control Lun . ........ £25.0.0

Deposit £2.10.0 and 17 monthly

LOUDSPEAKERS

Goodmans Axiette 3,....
Goodmans Axiom 10
Goodmans Axiom 201 .
Deposit £1. 0.0 and 9 monthly
Goodmans 5K/20XL
Goodmans X05000 ., Goodmans X0950
W.B. UFx12, £4.5, 61 1TK101Y, £4.17.7: CX3000 31/6 CX1500
Wharfedale Super 8/FS/AL £8.9.11 Super 3 tweeter .
Wharfedale RSl2/DD 12 inch, full range unit,
Deposit £1.7.6 and % monthly

PICK UPS and CARTRIDGES

Acog Hi Light, with sterco head
Deposit £1.17.0 and 12 monthly

Decca FFSS. with Sterco head ...... £21.0.0
Deposit £2.2.0 and 12 monthly .0
Decea Deram, Arim Only  £5.15.8 Gatrard TPALZ, Avm Only £4.11.9

Goldring G860, Arm Only £3.17.7  Garrard SPG3 Styius geuze  19/9

Tannoy Mono. Single-play diamond, . 0oR . £8.16.0
Deposit £1.0.0 and % monthi £1."
Tannoy Stereo, Vari-twin Mk. 2. ... .. 0oiiieeiiieoninionnnns £15.12.8

Deposit £1.9.8 and 12 monthly
Decca Deram Autochanger cariridge, £4.4.0 Tmnscnptmn t\pc £5.5.0

GRAMOPHONE UNITS
BS.R.UAL4TOR/H . .....
l)c])uﬂl il 0.3 and 7
Garrard TA Mk. 2 Gun
Deposit 51.1
Garrard Auteshm it
Depo-it £1.1.0 and 8 month

£7.15.0
£8.15.0
£8.14.6

Garrard Antoslim De Luxe GCR. . ... . £12.14.8
Deposit £1.5.6 and 12 month)

Philips AGlOlS 1th Stereo cartrilge  .ouv.i.civansanssaenzas .. £13.13.0
Deposit £1.10.0 and 12 wonthly 2.4
Connoisseur CraftSman . ......c.eceeicsescaeesecsusoraons . £18.3.9
Deposit £1.19.8 and 12 monthly £1.9.10
Goldring Lenco GL 58, less cartridge. ... ieiivueeeanaianns veas E17.5.5
Deposit £1. E monthly, £1.8.7
Garrrd 4HF GUB L . ieeiusvaunasanonssnatnsasnsnoanss. . £18.18.0

Deposit £2. 1.

Garrard Lab.. Type “A™ £21.18.10
Deposit £2.7.4 .uul 12 wenthiy .

Garrard 301 ,............. £22.18.3
Deposit £2.8.9 and 9

Garrard 301 Strobe ..........eeean. . £24.10.3

Deposit £2.9.0 and 1

RADIO TUNERS

Tuner, self powered,

2 monthly .

Armstrong T4 C. V.UL.F

Dieposit £2.3.8 and monthiy . ... £1.12.
Armstrong §Ts My, 2, AM/FM Tuner, self powered. oo eeusiass £27.16.0
Deposit £2.16.6 and 12 momhls ........ .6.1

Armstrong AF208 AM/FM  Radio chassis, Bass aud Tn ble
vontrols, P.U. inputs, elc
Deposit £2.8,6 and 12 monthly

Armstrong Jubilee Mk. 2, AM/FM with l‘ushcpull ou'.put
Deposit £3.3.0 and 12 monthly, a

Armstrong Stereo 55 AM/I'M Radio Chas
volume controls

£510.8

. £32.15.0

output, stage, hoth channels ..,
Deposit £4.7.0 and 12 monthly
Brass dial escutcheon is available for AF208 amd Jubilee.
Quad, I'.M. Tuner,
Deposit £2 17 9 dn(l i monthls

TAPE DECKS . PRE AMPS & HEADS
Brenell Mk 5 deck, ! track, 4 speeds £220.8.0
Depoat £3.1.6 and 12 monthly ¥
. £24.0.0

0

Brenell Mk. 5 Amplifier, with power,
beposit £2.8.0 and 12 monthiy
Marno!tTave heads. 4 track type L/RY 5879 Record!
d\lmuk and Erase with mo\mung I)rackct for Studio

.................................. £4.4.0

Marriott type R/RP/1, { track RecordPlayback only with bracket
for 8tudio deck. ldeal 3rd head, £1.7.8
Pressure pad (Studio only)..... 3/8

MARTIN RECORDAKITS
QUARTER TRACK

HALF TRACK
B.S.R. TD2. Latest moxiel

Deposit 1,0.0 and 9 monthly aa d

Tape Amphﬂer for B.8.R. deck, printed circuit A wired. with

N3, ECL¥2 EMR5 and BZ81. Complete with all

pmm, ﬂockcts, paneis, knobs. ete. The whole awplitier
mounts on to the deck, making a seli-contamed unit, ...
Depoxit £1.0.0 and & monthly, |

Case with 7 x {in. <puaker, in two-tone gre
Complete kit as above, ... ......
Deposit £2.4.0 and 12 monthly .. oooo

The above recorder can be suphiied assembled,
complete with tape and microphone for
Deposit £2.10.0 and I2nenthly. .. ...

Collaro Studio Deck. Very latest inodel, 8 speeds, 7in.
Deposit £1.5.0 and 12 monthly ... . ...,

Tape Amplifier for Studio Deck with ready wired printed ereiit,

control and mput panel. Mains and outhut transforiners,

Cotuplete with valves. knobs, plans, screws etc.: EFSi,

ECCRS, EMS4. BZSL, OAR] and 2 ELSL, 38 watts ontput.

Magic eye. Radio and Mic inpnts, ex L/8 socket, tone tnd

tnonitor controls. Can be nsed as an amplitier ...... £11.11.0

Deposit £1.0.0 and 11 monthly 1.1.0

Case for above, including ¢ x 5in. speaker, £5.5.0

Total kit. as above.. ... ......cvuens £20.0.0
Deposit £2.18.0 and 12 monthly .

We can offer the ahove recorder complet: ¥ d o
phone in a De Luxe two-tone grev cabinet. assemb le«l jor £35.0.0
Deposit £3.10.0 and 12 monthiy. ... .......... £2.18.2

THIS MACHINE IS LISTED BY IiANUFACTURERS AT £40.15.0 AND

IS A VERY GOOD BUY.

&

Deposit £1.0.0 and 9 monthly

Case. two-tone grey, with speaker £4.4.0

Complete Kit as above........ £25.0.0
Deposit £2.10.0 and 12

Collaro Dezk. + track, Michigan heads,’ £17.17.0
Depnsit £1.12.6 and 12 monthly,

Tape Amplifier, as n first column, but 4 track veanees £12.12.0
Dreposit £1.7.0 and 12 monthis B

Case with 9 x 3in. speaker. . . £5.5.0

Complete Kit, 4 track Collaro. . 234.0.0
Deposit £3.8.0 and 12 mont £2.18.6

Tzape Pre Ampllﬂer tor Collaro deck with power suppiies ECC83,
ECLR2, BZ=0 and EM#5. Radio and Mic. sockets, gives
an equalised output of 400m/volts.

Halt Track £8.8.0
Quarter TraCk £9.0.0
Deposit U
Cabinet, poiished to Thouse either Pre a . £6.60
Mounting kit for above, brackets, etc. £L.11.8

BUILDING INSTRUCTIONS AVAILABLE at 2/8 each kit.
BRENELL Mk. 5 Recorder. Complete 3 track .... £67.4.0
Deposit £6.14.6 and 12 monthly ....£5.11.11

FERRGGRAPH 5A'N, New Series.
Deposit £8.18. 6 and 12 month]y oo

eo.... £89.5.0
.£7.8.7

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Phone :

We pay all postage and insurance.
Hours: 9 a.m.-6 p.m. (1 p.m. Wednesday).

KIN 5549
All orders despatched same day.
We do not close for lunch. Open all day Saturday.

Money refund guarantee.
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RSI12/DD

i

A 12" SPEAKER
for the HOME CONSTRUCTOR

A fine 12" Speaker cmploying a new type of
double diaphragm and magnet assembly, the
RS12/DD has been designed with the home
constructor in mind—it is one of the few 127
models suitable for use in compact enclosures
enabling a really high quality system to be
assembled at a modest price.
Some important features of the RS12{ D D—

Very low bass resonanze

Synthetic Centring Device

Ceramic Magnet

Die-cast Chassis

I-oam edge Damping

One-piece HF Flare Dome

Aintight impregnated Roll

Surround

£11.10.0 TAX FREE

Complete the coupon tor technical specification
of the RSI12/DD including Constructional
details of suitable cabinets.

Post 10 Wharfedale Wireless Works Ltd.,
Idle, Bradford, Yorkshire

A\

AN

N\

AN

N\

LM

NN

NAME

ADDRESS

PW

The

AMATEUR RADIO
HANDBOOK

Third Edition

Contents include Fundamentals, Valves, Semi-
conductors, H.F. Receivers, V.H.F./U.H.F. Re-
ceivers, H.F. Transmitters, V.H.F./U.H.F. Trans-
mitters, Keying and Break-in, Modulation, Single
Sideband, Frequency Modulation, Propagation,
H.F. Aerials, V.H.F. Aerials, Noise, Mobile
Equipment, Power Supplies, Interference. Mecasure-
ments, Operating Technique and Station Layout,
the R.S.G.B. and General Data.
Bound in maroon linson buckram - - 544 pages
700 diagrams and 100 ha!f-tones

PRICE 34/- (Postage and packing 2/6)
($5.50 post paid U.S.A. and Canada)

Obrainable from leading booksellers or
(Dept. P.W.1)

RADIO SOCIETY OF
GREAT BRITAIN

28 Little Russell Street, London, W.C.1

AMAZING RESULTS

FROM THE

“OLIVER” 5
5 STAGE TRANSISTOR i e
RECEIVER =

A highly sensitive receiver o -

using top grade transistors |lEmete e el

and componants. Fully tunable  fsiie:

over medium and long waves, i

@ Can be builtin | hour

@ High flux moving coil
speaker

@ Built-in ferrite rod aeria! | Send S.A.E. for et
® Specially designed coils Layout plans
for maximum signal FREE ;ng parts lists
strength
@ Volume on/off cantrol Total Building Costs
@ Eyeletted circuil board !
Easy to follow building ONLY 65 Plus
® s v puiding = P.aP.2%

EXPLORE THE WORLD X fReccivesv speech and music

SN THIS I-VALVE * Crom all over the worid.
onstructioh price  in-
SHORT WAVE RADIO cludes valve and one coil

- covering 40-100 metres.
&

— 7 Total
f %, 53":““' Y Can be extended to cover
ol "".--'g b Costs 10-100 metres.
| I".- cnly * Caln be converted to2or 3
e alve,
® 8/ 35)- (b

Send 2/- for wiring diagram
—_—— P. & P, 2. and components price list.
All parts for the above circuits are avajlable separately.

R.C.S. PRODUCTS (Radio) LTD.
11 Oliver Road . London . EI7 {Mail Order Only)
Trade Enquiries Welcomed.
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Letters to

the Editor

The Editor does not necessarily agree with the opinions expressed by his correspondents

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelo pe must be enclosed with the coupon from
page iii of the cover.

COMMERCIAL RADIO STATIONS

IR, —With reference to your editorial in the
September issue of Practical Wireless you
rightly ask why the Pilkington Committee outlaws
commercial radio. In the States, Australia,
Malaya and everywhere in progressive communi-
ties. major towns have their own station. In this
way the housewife learns which store is promoting
a certain product; the sports fan hears the scores
in local matches; in fact everyone gets to know
all the local news. For serious programme
material there is always the national medium or
short-wave network.

In my travels as a radio officer for a manufac-
turer of radio equipment I have studied these
systems and 1 must confess that 1 become
impatient when the idea is dismissed here at home.

—P. Roninson, G3MGJ  (Stratford-on-Avon,
Worcestershire).

LOCAL STATION PICK-UP
S]R.—May I put forward a suggestion for

Messrs. R. Ferguson and B. J. Claxton and
other readers who experience broadcast break-
through in audio equipment such as tape
recorders? It appears that very often it is the
mains lcad which is to blame; a wire roughly 5ft
long is very near the resonant length for a 94Mc/s
acrial.

Whether your readers are detecting VHF trans-
missions I know not, but may I suggest that they
try altering the length of the mains lead to their
equipment or investigating the possibilities of
screening it or, in extreme cases, fitting R.F.
filters?—C. STEVENSON (London).

AMERICAN STATION

SIR,—Concerning the transmission referred to by

Mr. R. R. Diamond (September issue), I
would like to confirm that this is a single sideband
transmission for the Overseas Telephone Service in
Frankfurt (Main)-Eschborn, Germany. The
station has a power of 20kW, a frequency of
7537kc/s with a call of DFG53 and the aerial used
is a three-wire rhombic type directed at New York.

] obtained this information by sending in a
report of these transmissions to the station.—
R. Harsant (Ware, Hertfordshire).

IR.—The letter written by Mr. R. Patrick in the
September issue about the transmissions from
the American station of the American Telephone
and Telegraph Company is quite correct, but I
would like to add that this station is operated as
a point-to-point radio/telephone station in the
international fixed public service. It is located
near White Plains, New York.—R. W. H.
PemBerTON (Bury. Lancashire).

[We have received many replies to Mr. T.
Gerrard's letter which appeared in the July issue
concerning this transmission and there seem to be
one or two discrepancies concerning its exact
source. We will be interested to hear from any
other readers about this station.—Ed.]

CORRESPONDENTS WANTED

IR~I am 16 years of age and have been
interested in radio for several years. I hope

to take the R.A.E. sometime in the near future and
1 should like to correspond with any other radio
enthusiasts of my age from any country. All
letters I receive will be answered.—M. R. KING
(2362 Langley Crescent, South Yardley, Birmingham

» X% X % % X X X

A PRACTICAL GIFT

Send your technical friends the ideal
Christmas gift . . . a year's subscription for

PRACTICAL WIRELESS. It's a present you
know they'll appreciate. And each new issue
will be a renewal of your best wishes . . .
month in, month out, right up until Christmas

1963.
Simply send your friends’ names and
addresses, together with your own, and

remittance® to cover each subscription, to
The Subscription Manager (G.l.), Practical
Wireless, Tower House, Southampton Street,
London, W.C.2. We will despatch first
copies to arrive in time for Christmas
and send an attractive Christmas Greetings
Card in your name to announce each gift.

*RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 |[SSUES):—UK. £19.0,
OVERSEAS £1.7.6, CANADA £1.5.0.

2GR - I < X G - S <G S G

%o % e b % % 0 b X % A
food0 RO &R oo x
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RADIO SQOCIETY OF GREAT BRITAIN

INTERNATIONAL

RADIO
COMMUNICATIONS
EXHIBITION

SEYMOUR HALL

SEYMOUR PLACE, MARBLE ARCH, LONDON, W.1.

OCTOBER 31st to NOVEMBER 3rd
10 A.M. TO 9 P.M.
ADMISSION 3/-

DISPLAYS BY THE ARMY, NAVY and AIR FORCE
and EDUCATIONAL ASSOCIATIONS

SATELLITE DISPLAY
BY THE POST OFFICE ENGINEERING DEPT.

DEMONSTRATION of STEREOPHONIC SOUND & COLOUR by FRED JUDD
TECHNICAL LECTURES AND FILMS

LATEST COMMUNICATIONS RECEIVER to be presented

(Exchange this advertisement for entry fofm at door)

Further details from:

P. A. Thorogood, M.A.S.E.E., G4KD, 35 Gibbs Green, Edgware, Middlesex
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A NEW-FPRACTICAL WAY
of UNDERSTANDING

Radio * Television - Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;

Photo-electrics; Nucleonics, etc.,

i OR ...Your Career...Your Own Business... An Absorbing Hobby
Radiostructor—an organisation specialising in electrenic training systems offers a new self-instructional method
using specially designed equipment on a *‘do-it-yourselt®’ basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole serics of intercsting and instructive experiments—with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Pest the coupon below, now, for full details.—

.

RADIOSTRUCTOR

]

i To RADIOSTRUCTOR (Dept, G82)
I READING, BERKS,

| Please send brochure, without obligation, tot
|

LEADS THE WORLD

IAddr

IN ELECTRONICS TRAININGE

Nome
I *

11/62

+% BLOCK CAPITALS PLEASE
(We do nor employ representatives)

www americanradiohistorv com


www.americanradiohistory.com

652

RECEIVERS & COMPONENTS

ANY KIT BUILT: Nominal fees
charged. Apply: A. J. PEARCE, Fer-
main, Connaught Rd., Ben Rhydding.
Ilkley, Yorks.

“ HEATHKITS ” can now be seen in
London and purchased on easy terms.
Fres brochure. DIRECT TV REPLACE-
MENTS LTD.. Dept. P.W. 7/8, 138
Lewisham Way. SE14. Tideway 8666.

Famous R107 Recelver
All Band Amateur, Shipg)lng Broadcast
9 valve 1.2 to 17 mefs (I metres),
100/230V.A.C. or 12V.D.C. operntion Internal
Speaker. Absolutely s)s new. £18.10.0.
T, 30/-.

Many other bargains. S8.A.E. enquiries.

A. 4. THOMPSON
“1iing Lodge”, Codlicote, Hitehin, Herts

. Phone: Codicote 242

SPEAKER REPAIRS. Cones/Plelds
fitted. lock cotls wound. L. 8.
REPAIRS, Pluckley, Ashford, Kent.

RADIO KITS BUILT. Ready built
Good Campanion from 11 gns.; Con-
tessa £12; Miniature Tape Recorder
£9, Also Pocket Sets, VHF. S.W..
ete. List and quotations 3d. L.
COLTON, 21 Maplewood Drive, Black-

pool.

DATA TRANSISTOR
POCKET KITS

NO SOLDERING OR
DRILLING. COMPLETELY
SELF CONTAINED

NO AERIAL REQUIRED - MEDIUM
& LONG WAVE - ASSEMBLY TOOL
PROVIDED - CAN BE BUILT BY
ANYONE

DATA 427
54 x3x13in.

75

P.P. 2/9 ex.
Battery 2/3
ex.

4 TRANSISTORS - 2 DIODES
7 STAGES - MOVING COIL SPEAKER

3 TRANSISTORS - 2 DIODES - 6
STAGES - PERSONAL EAR PIECE

ALL PARTS CAN BE BOUGHT
SEPARATELY

DATA ELECTRONICS LTD.

6 HILLSIDE GDNS., EDGWARE,
Middlesex

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

1962

November,

RATES 713 per line or  part
thereod, average five words to line,
minimum 2 lines. Box No. i/+ extra.
Advertisements must he prepald and
addressed 10 Advertisement
Manager, “Practical  Wirciess,”
Tower ilouse, 'duumumlmm St
London W.(

RECEIVERS & COMPONENTS

(continued)

NEW AND SURPLUS Valves. guaran-
teed. from 3/6. Also reclaimed Valves,
perfect, from 1/6. Many bargains,
8.A.E. for complete list. LEWIS, 46
woodford Avenue, Ilford, Essex.

ULTRA LINEAR AMPLIFIERS

High Fidelity.
15 watts. Valves

ECC83, ECCS83,
ELS84, EL84,
EZ81. Two in-
puts. Bensiti-

vity 10  milli-

volts, Bass

'I‘reble controls,
16 ohms

ouf,pucu
g .0, p]ua 5/-
y plus /- carr. Sim-
Leaftet {ree.

carr. Factory huilt,
ilar 30 watt 212. plus 7/8 carr.
Same day despatch.
STROUD AUDIO
Bath Road, Stroud, Gilos.
Tel. 8troud 783.

TRANSISTOR COJMPONENTS. 7 x 4in.
35 ohm speakers, 25/-, 7 x 4in. 3 ohm, 19/6.

EARPIECES, 7 ohm, 150 ohm,. /8. Xtal
with Jack, 7/8, 2ll complete with plugs.
4 pole 2 way switches 1 inch spindle /6
each. Min. Caps, 15 v, wkg.—1, 2. 4, 6, J, 10
18, 32, 50 mfd., 64 mfd., 10 v., 100 mfd., § v
100 mrd., 12 v., all at 1/10 each. Res{stors
mostly 10% small, 10 ohms to 10 m 3d.
each. Ceramicons. most values ln stock,
:I;IDM to 5,000 pfd. Sltde switches, DP/DT,
- each.

TI(A‘\SIGIOR". 0C44, OC45, 7/8 each.
A.F. Pack OC8ID, 2 OC81. 18/6, set. G.E.C.
874, 4/6 86, S7. good output transistors,

2/8 each. Red Spots. 2/8, White spots, 2/86,
888 318, OCPT1, 19/, 0agl Diodes, 2/6,
GEX00, 9d. Terms C.W.0. or C.0.D.

BROADWAY LLECTRONICS

92 Mitchum Road, Tooting, S.W. 17,

POST FREE

Guaranteed Transistors, OCM 6/6, OC45
6/-, OC200 6/-, matched set OC8 ID
odsr 16/6, AFIH 118, II6 and 117, alI 9'6
each, Red Spot 3'- Whlte Spot 376, 35 ohm
5in. round speakers 2416, 25 ohm ell|pucal
7 x 4in., 24'6. 2. round’ 3, 8, and ohm
1976.  Introducing ‘The Pandora’ 6
Transistor Pocket Superhet. De-lux
case, 250mW P/P, printed circuit, complete
kit £6.19.6. Post frec.

SOUND VISION of CHELMSFORD

137 MOULSHAM STREET

6F13
EB9I

EF80
6P28

EF9I1
6FI

BRIAN E. HAMPSHEIR (R & T) LTD.
Dept PWA, 23 NORTHCROSS ROAD, S.E.22.

6P25
EF50

SALVAGED. GUARANTEED 100%,
£1 for 10, p. & p. FREE

10F1  Z77
163 6FI12

ALL AT ONE PRICE

25L6GT

BARGAINS FROM THE

TELEVISION TUBE SHoP

ALL BRAND NEW

Famous BERNAU

Radiogram Chassis

Long, Medium, Short, V.H.F. Full

range bass and treble knobs. 6 Push

buttons, 7 valves, 2 Loudspeakers,

Magic Eye, A.C. mains, [10-240
volts.

25 gns.

Same chassis in superb gold-trim-
med cabinet, 12 x 9 x 23in. Few
only.

27 gns.

(40 gn. value) Terms—£5 down plus
P. & P, 10/-.

TAPE RECORDER KITS
(by well-known maker)
Smart cabinet 134 x 15 x 8in., with
all knobs, switches etc. 5 valves, 4
watt, A.C. with provision for AC/
DC use. With B.S.R, deck,

16 gns.

Less deck 9 gns.

AC/DC model complete with B.S.R.
deck complete, for 110v. or 240v.
A.C.or D.C.

Terms—~£4 down, plus P. & P. 10/-.

R.C.A. TAPE

(the finest U.S.A. make)

Sin. 600 feet, 14/9
5%in. 1,200 feet, 1976
7in. 1,800 feet, 27/-,

P. & P. 1/6 (1), 2/6 (2 plus)

TELEVISION TUBE SHoP

48 BATTERSEA BRIDGE ROAD
S.W.II. Bat, 6859. Open Sats.
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MOTORS

B.S.R. MONARCH
TAPE RECORDER

and

RECORD PLAYER
MOTORS

Price

Monarch Tape-Deck
Aoty . 46/
Motor for Monarch
ITlacgorF-chang?r 4 4 /_
Motor for Monarch
e 44)-
Motor for Monarch
Oatz & unis 44/
Motor for Monarch
Record Changer UAT,

UA6, UAS, 40/_

HF100, GU4A

All Motors P. & P. 3/6 extra
ALL SPARES AVAILABLE
Any Motor Supplied

Enquiries S.A.E. P.P. 3/6

WYNDSOR_TELEVISION
TECHNICAL DIVISION

Rd., Barnet
BAR 1769

8t. Albans
Herts.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

SLIDE RULES. Essenttal to every
radic engumeer. Send for price list to
KENMAR YOUNG, 137 Westminster
Bridge Road. London SEl

R.EI-)“-SP(JT Transistors 1/9, six for
8/-; 1mfd 1o 100mfd Trans. Cons. 2/-

| each. six for 10/-; M:idget I.F.T. 485kc

8V Trans.
£5;
1962

w,

6/- palr, 10.7me 4/- pair!
Eliminators 17/6; EP10K meler
silicon Rees, 250V. 500mA 10/<;
Catalogue 2/-, All posat free.
CURSONS, 78 Broad BStreet, Canter-
bury.

SPECIAL OFFERS
NO INTEREST TERMS
DELIVEREYU FREE
Armsirong AF205 Chassla,
or 88/~ dpt. and 10{-
Armstrong Jubiles Mk. L[
or 87f- dpt. and 15/-
Armstrong Blereo 35.
ot 85/- dptl. and 15/- weekly for 38 wks.
Armstrong Stereo 12, Mk, 11 Cash £43.10.0
or 130/- Apt. and 80/~ weekly for 37 whs,
Armstrong AZ0/PCULS. Cash £44.2.8
or 132/8 dpt. and 20/« weekly for 3% wha.
Goodmans Axiette 3. Caxh £6,5.1
or 18/1 dpt, aud B/ weekiy for 18 wka.
Goodmans Axiom 10, Cnsh £5.18.8
or 16/8 (pt. and 6/~ weekly for 20 wka
Goodmasns Axiom 201. Cash £9.15.0
or 30f~ dpt. and B/~ wewkly tor 38 wky.
Goodmans Trebax SK/20X L. Cash £7.0.0
or 20/- dpt. and 8/- weekly for 24 wke.
Garrard Autoslini GUS. Cash £7.14.11
or 298/11 dpt. and §f« weekly for 29 wks,
Garrard 4HIF/GUSTO, Cash £18.13.0
or 83/ dpt. and 10/» weekly for 33 wka.
Garrard ATH/EVIE, Cash 213.14.9
or 42/8 dpt. and 8 weekly for 31 wke.
Payment socepted monthly by Banker’s Drait
Ihese unlts and other equipment supplled on
18 months® H.P, terms,
A. L. STAMFORD Ltd. (Dept A29)
98 WEYMOUTH TERRACE, LONDON, E.2

Cash £82,18.0
weekly for 39 wke.
Cush £30,12.0
weekly tor 45 wka.
Cash £882,15.0

GRUNDIG MA1 Transistor Tape Pre-
amplifiers suitable for use as micro-
phone transformer, pick-up and tape

head booster. Listed at 4} ¢nos.,
offered at £2 17s. 6d. Send for full
details ana free lists. LEE ELEC-

TRONICS 400 Edgware Road,
{PADDINGTON 5521).

w2

E. R. NICHOLLS

47 MIDDLE HILLGATE, STOCKPORT
RETAIL SHOP
BUMPER PARCEL

100 Condensers., 100 Cart-
Mains Droppers, 2 Rotary
Toggle Switches, 6 Paxolin Panels, 2 B.C.
Lampholders, | Transmitter, Chassis less
Valves, 6 Potentiometers. 20/- Post Free.

No. 2 PARCEL. 1 ex Unit Mains Trans-
former 250-0-250x4x5x6,3 volts, | Sound
Outpue Transformer, | Isolation Trans-
former, | 5in. Speaker P.M., 3 Jack Sockets,
4 Terminal Blocks, 2 Inert Cells, | Telephone
Fuse Box, | |2-volt 4-pin Vibrator, 100
Cartridge Fuses, | Helmet Spot Lamp, |
Nylon Parachute for the youngster, 24 asstd,
sizes Polythene Bags for the wife, 12 sheets
Carbon Paper for the lodger. | Thermistor
and if you send a loeal view (post card) | will
send 12 High Stab Resistors. All this for
40!-, Post Free. Don’t Miss It,

High Stab Resistors 6d. each. S.A.E. List
20 ft. Telescopic Masts 507-, via BRS Post free
Mail Order to—

33/35 Carrington Field St., Stockport.

100 Resistors
ridge Fuses,

653

FOR SALE
(continted)
BRAND NEW Adjustable  Steel
Shelving, 72in. high Dby 34in. wide

by 12in. deep, Stove Enamelled dark
green. Sent unassembled. Six-shelt
bay £3/15/-. Sample delivered {ree.
Quantity discounts. N. C. BROWN
LTD., Bagle Steelworks, Heywood,
Lancs. Tei.: 60018,

BARGAIN, EIGHT 45 rev/min Brand
New Pop singles (value over B0/-) for
£1. S.A.E. for details to: R.
PLETCHER (P.W.), 24 Old Hall 3.,
Burnley, Lancs.

PERSONAL EARPHONES

for transistor radios high sensitivity
units 25/- complete,

CUNNINGHAM BEATTIE LTD.
49 Wigmore Street, W.l.

ASK your dealer for Amserican Ferro-
dynamics. - Brand Five” Recording
Tapes—the best tape valuel

AMATEUR LICENCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learming
Morse and is the quickest known!
For full explanaiory booklet: S A.E.
G3CHS., 45 Green Lane, Purley,
surrey.

WANTED

A PROMPT CASH OFFER for your
surplus Brand New Valves and
Transistors. R.H.S.. Beverley House,
Mannville Terrace, Bradford 7.

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 211 Streatham Road,
Mitcham, Surrey.
Telephone: MITCHAM 6202

WANTED: NEW Valves aod Tran-
sistors, any guantity. 8. N. WILLETS,
43 Spon Lane, West Bromwich, 8tafls.
Tel.: WES 2392

WANTED: TEST GEAR, Meters
Valves. Components. Communication
Sets, Amplifiers. HUQGGETS LTD.,
2-4 Pawson's Road, West Croydon.
surrey.

VALVES WANTED

IMMEDIATE CASH SETTLEMENT
Must be new =
Phone, write or call

Radio Facilities Ltd.

38 Chalcot Road, London, N.W.|
PRimrose 9090
'The valve specialists
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WANTED

(continued

WANTED VALVES

All types for prompt cash. Must be
new. State quantity.
WILLIAM CARVIS LTD.

103 North Street, Leeds 7

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV. 1930-1962. Prices from
1/- with free tault-finding  guide.
Catalogue of 6.000 models 1/6. 1925
Radjo/TV shee:s covering many popu-

lar models 20/-, S A.E. inquiries:
HAMILTON RADIO. Western Road,
8t Lecaards, Sussex.

WHY TOLERATE DELAY when we
can supply vour Rad:o or Ty Service
Sheet by return of post at 4/- each.
Plus postage. List 1/-. Also Manuals

for sale and hire. List 1,-. S.AE.
with inqu.ries please. Mail orders
only to S.P. DISTRIBUTORS, 44

Old Bond Street, London W1.

_—
FAULTFINDER FILES, showing com-
mon faults tha: each receiver 1s
prone to and other useful servicing
information. 2/. each. L.st 9d., plus
postage. Mail  orders ocaly. S.P.
DISTRIBUTORS, 44 Old Bond Street,
London WwW1.

-
SERVICE SHEETS, Radio and TV,
4/- each. List 1/-. All orders ds-
patched on  day received. Also
maaualds for sale and hire. List 1/-.
S.AE, please: SULTAN RADIO,
Pantiles Chambers, Tunbr.dge Wells,
Kent.

SERVICE SHEETS; also Current and

Obsolete  Valves for sale. JOHN
GILBERT TELEVISION. 1h S8n ep-
herd’s Bush Road, London W12,

Phone SHE 8441.

SERVICE SHEETS: Rad.o, TV, 5,000
models.  List 1/-, S.A.E. inqu.ries:
TELRAY, 11 Maudland Bk., Presion.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

November, 1962

EDUCATIONAL (continued;

By repainmg Radio and
IV Rets as a job wy as
spare t ne lipspcs. Onr
practical course It <how
vou the way, Ne pjevnogs
Chpootence 18 Lo,

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept. G77 READING, BERKS

THE Incorporated Practitioners in
Radio and Electronics (I.P.R.E.) Ltd.
Membersh:p Condit:cas booklet 1/,
Sample copy of I.P.R.E. Official
Journal 2; post free. Secretary, 20
Fuirfield Road, London N8.

—b + Vpa_ggc

X

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.
The Dryden School of
_ . UNDERSTANDABLE MATHEMATICS

[ ] IiFiIDrydenChambers, OxfordSt, [ ]
London, W.I.

Ist lesson
and details

FREE

B3 -

Name.
Address

“HOW AND WHY ” of Radio and
Electronics made easy by a new. non-
maths practieal way. Postal instruc-
tion based o¢n hosts of experiments
and equ:pment building carried out
at home. New courses bring enjoy-
mea; as well as knowledge of ihis
fascinating  subject. Free brochure
from: Dep:, P.W. 12, RADIOSTRUC-
TOR. Reuading.

LEARN RADIO AND ELECTRONICS
the new and practical way Hosts of
absorbing experiments carried out at
home und>r expert guidance to iteach
you Radio in a new, enjovable and
interesting way. Construction, ser-
vicing an< fault-inding on equ:p-
ment made easy for the first ume!
No previous experience needed. No
mathematies used. Free brochure
from: Dept. 11, P.W. RADIO-
STRUCTOR Reading.

WIRELESS. see the world as a
Radio Offizer in the Merchant Navy;
short training period. low fees:
scholarships. etc. available. Board.
g und Day students. Stamp for
prospectus WIRELESS COLLEGE,
Colwyn Bay.

MISCELLANEQUS

PRINTED BILLHEADS, 8 x 5. blue
ruled, 100 12/6, 250 20/-, cash with
order. Print copy clearly. BROOK-
VALE PRESS. 147 George Road,
Birminghanm 23,

YOUR OWN Kits
assistance i . Bradford,Leeds
area. AE.. TVS, 19  Aberdeen
Terrace, Bradford 7, Yorkshire.

ANY P.W. DESIGN
fessionally. BOX 40.

built up or

made up pro-

— ELECTRONIC MUSIC?—

Then how about making yourself an
electric organ? Constructional data
available—tull circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOW for free leafiet and further
o, )

details to €. & N., 20 AMaude Ntreet,
Dartington, Durham. Send 2}d. stamp.

EDUCATIONAL COURSES
- CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE
I‘adio . . BRISTOL TBECHNICAL COLLEGE A
’0”’”'."'0" Principal: E. POOLE, .Sc.{Eng.}, M.I.Mech.E., M.I.Prod.E.

& Flectronies

Learn at home with the world’s

largest home study organisa-

tion, Brit.I.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Prac-

tical Courses with equipment,
No books to buy.

Write for FREE prospectus
stating subjects to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.w.lI

Certificate, is
of each year.
P.M.G. Courses:
Over 18 years of age
Under 18 years of age
M.O.T. Radar ...

Fees:

completion of the Radar Course.
For further particulars apply to:

SCHOOL OF MARINE RADIO AND RADAR
Lecturer in Charge: F. E. BARLTROP (ex AS.T. Hamble)
MARINE RADIO OFFICERS
A full-time Course for prospective Radio Officers in the Merchant Navy,
the 2nd and Ist Class P.M.G. Certificates,
provided, and entry may be made in January, May or September

A six-week Course of Pre-Sea Training is also held, and entry is normally made on

THE REGISTRAR,
BRISTOL TECHNICAL COLLEGE, ASHLEY DOWN, BRISTOL 7

leading to
and the M.O.T. Radar Maintenance

£23.10.0 per College year
£2.0.0 per College year
£5.0.0 per term
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SITUATIONS VACANT

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SOUND RECORDINGS

A.M.1.Mech.E., A.M.Brit.I.R.E., Cily
and QGuilds, Q.C.E., eic.. drings high
pay and security. "No pass—no pay”
terms. Over 83% successes. For
details of exams snd courses i all
branches ot HEngineecring. Bullding.
Elecironics, etc. write for 148-page
handbook free. B.I E.T. (Dept. 242B).
London WH.

TV AND RADIO., AMBrit.LRE,
C:ity and Guwlds. R.T.E.B. Cert., etlc.
on “No pass—no fee” terms, Over

957, successes. For details of exams
and courses (including practical
apparatus) in all branches of Rad:o.
TV «nd Electron:cs, write for 8-
page nandbook fres. B.I.ET. (Dept.
242Q), 49 Wright's Lane, London W8.

CITY AND GUILDS (Electrical, ete.)
onn “No pass—nao fee" terms. Over
95¢» auccedses For details of Electri-
ca!l Eng'neering. Applied Electronics,

Automation. etc.. send for our 148-
page handbook, free and pos:. free.
B.I.ET. (Dapt, 2424), 20 Wright's
Luae. London W8.-

UNMNITED KINGDOM ATOMIC
ENERGY AUTHORITY, ATOMIC

ENERGY ESTABLISHMENT,
WINFRITH

Electronic Instrument Mechanics

A.E.E. Winfrith require experienced mean
with knowledge of elactronic equipment
and/or industrial instrumantation for fault
diagnosis, repair and calibration of a wide
range of instruments used in nuclear
reactors and associated experiments.

Men with Services, Industrial or Com-
marcial bsckgroynds of radar, radio,
talevision, industrial or airceaft instruments
are invited to write for further information.
Training in Specialised Techniques is pro-
vided Tfor successful applicants having
suitable background.

Married men living beyond daily travell-
ing distance may be sligibla for housing
and this will be determined at tima of
intarview. A lodging allowance is payable
whilst waiting for housing. Woaorking
conditions are good and include sick pay
and pensian schemes.

Adpplicuion forms may be obtained by
sanding 3 post card qQuoting your namo.
sddress and the reference EL/INST/NAT to
the Labour Department, A.E.E, Winfrith,
Dorchester, Dorset.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from that great book The
Principles of Tv Receiver Servicing.
10/6 a1l Yook housss and radio whole-
ralers. If not in stock from BSeere-
tary, LPRE. 20 PFairfleld Road,
London N8.

AUDIO. America's foremost journal.
Year's subscription 35/-j specimen
copy 4/-. All American radio journals
supplied—1ist free. WILLEN (Dept.
40). 6l1a Broadway. London EI5.

METAL WORK

METALWORK. All types cabinets,
chassis, racks. etc., to your specifica-
tions. PHILPOTT'S METALWORKS
LTD., Chapman 8t., Loughborough.

TAPE BARGAINS in all sizes,
Example: Top brand 54:in, 1.200ft 19/8
p. and p. 1'3. S.A.E. for list. Large
choice of New and Used Recorders.
E. C. KINGSLEY AND CO. 132
Totzenham Court Road. London Wi.
EUS 6500.

BADIO BOOKS

A BRILLIANT NaWY
Pietorie! t\prx'o ch U naersLILNGINg
BASIC 11 'Y
ISASIC P e INIC S
in Simple strajght-lorward words and
Clear kxplanatory Pictures, The Reader
lPa’ taken Step by Btep lrom Picture lo

cture.
LEARN WHILLE YOU PAY
FOR ONLY 2/8 PER WEL
ok

}"rospeclm

Write for FREL Nlusiruted
airing detalls of instalment plan.
——

MODERN  TRAN
CTRONIC NOY
TRY GAD
b VICING TRANS
New and enlarged edition, Poltit, 8/~
All abve Utles inelade  postage.
sSFPiI-D 8TAMP 60R .IL'BF.
ELRAY BOOK CO.
60 UAYES IILL, HAYES, BROMLEY
KENT. Tel, HUR»stway 1818

PADGETTS RADIO STORE

OLI) TOWN HALL, KNOW i’ I,
LIVERSEDGE, YORKS,
Phone: Cleckheaton 2866
Type 46 RNTX Netw, Complete with
two ARP12, one ARS8 one ARTP2, one
APT4 and one APP37 valves, less Crys-
1als plug In coil and send/receive switch,
but otherwise complete. These sets arc in
new condition at 8/, post 3/9. Grude N a8
above store sofled 4/6, post 8/,

Bomb Computors. New condition,
ol gears, motors, ete. 30/-, Carr. 8/6.

.M. Speakers, all 3 ohms, Removed from
TV sets, pertect condition. Rola 6 X 4in, 8/~
Goodmans T x 4in, 6/~ Philips 5in, round 8/,
Rola R and A round 3/6, 6{n. Dish 5/, 8in.
round §/-. Post extra oI any speaker 2/- up
to 8ix can be sent for 3/6.

Germanium Diodes, 4/6 doz. Post tree.
New Vahves, BEx Units, All post tree.
KT66 6/6. USABYT 8-, 6V6 3/~ 8V6GT 4/8,
6C4 2f-, VRIBWS30 4/-, 12A6M 2/- 9.
£B91 1/9, ELS1 1/8, 4J8 2/% EFB8) 1/6 or 6/
doz., 5U4 4/8. 574 5/, DHG3 44-, 954 1

G001 Qdl, or Bl- doz. USA KF50 Red /6.
vahves Removed from TV scts, All post
ree. All tested on a Mullard Valve tester
and are 100 per cent as new, They carry a
three month guarantee. We also have o
farge stock of old type radio valves and
other TV valves not listed, ECL80 4/~ ECC82

Fuil

82 ?Jl-. PZ30
40 4/6, P /G, L83 8/-, PL83
B36 4/-, NIT 5/, 1.69 Bi=, 6VE 8/~ 278U B/=
Uiz 4/-. EF80 1/8, 10/~ per doz. Grades 2
8d., 4/- per doz.

Poerfect Reclmimed
guarantee. 12in. 17/~ 14in. 80/, carr. and
ins, TR,

Complete TV Set:. (Untested), 18, '%OI-.
14in. 80/=, 14in, 13 chanpel 50/~ 17in. B.B.C.
oplg §0/-. Carr. B.R.S. 10/-, Sont at owner’s
risk.

TY Tubes Completely Rebujlt and re-
(aced. 12 monthg' guarantee. Old glass not
regnired, 12, 14, 15, 16and 17in,, any make.
Al{ same price. Special trade price of £3.15.
Carr. and Ins. 7/6.

specint Ofter New Boxed Valves, ARF12
1}6. 6 for 5/&, MSIPEN 2/8, X41 4/- (KTZ636J7)
3/-, ACZPEN 4/-, All post free.

‘Tubes, 8 months’

New Transistors, OCT2 8/6, 0% 4/~ Post
{ree.
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ULTRA VIOLET BULBS

Fasy to use source ot UV for dozens ol prac-
tical and oxporimontal uses.
12 volt 36 watt AC/DC 8BC 8/6. P. & P. 1/
12 volt 60 watt AC/DC 8BC 8/8. B. & P. 1+
Tranaformer to suit the above: Input 200-
240 A.C. Output 12 volt A.C, 36 watt, 18/8.
b, & P, 2/6. Input 200-240 A.C, 12 volt A,C, 50
watt, 28/8. P, & P. 3/6.
BUILD AN EFFICIENT STROBE UNIt
] FOR ONLY 37/6
The ideal instrument tor workshop, leb, or
factory. This wonderiul device enabler yeu
Lo “lrooze” motlon and examine moving
parts as il stationary, We supply a simgle
cirouit diagram and all electrioal parts in-
cluding tho NSP2 strobe tube which will
cnable you to easily and quickly construct
a unig for infinite variety of speeds, from 1
flush in several seconds 10 several thousands
per minute, New modified circuits bring
price uown Lo 37/6 plus 3/- P, & P.

NNP2 CV226 STROBOTRON FLASIL-
TUBL: made by Ferranti, brand new, LO.
pase. Price 15/-. P. & P. 1/~

T¢ COUN
s PER 8

MAGN ERSN

10 1ML COND
Very latest High Speosd type
ex I',0., guarantsed perfect,
typo No. 1008, coil 2,300 ohms,
1oy 48 volt D.C. oporation (will
work on 36 volt), overall sizc 4 x
1 x lin. Also available, type
101A which can be used ar an
interesting aco®ssory with our
Strobae unit, Bither type price
16~ P. & P, 1/6.

Varlable
Voltage Transtormer
Input 230 v. A.C. Output
0—260 v, at 2 amp, _ Fully

shrouded. New. .18-8,
inc. carriage. Also available
l (rom stock, 5, 8, 10 and 20
M * amp, Write for detalls.

ORYy 60 MULLARD CADIUM
SULPHIDE PHOTOCELLS
Wwith mounting and leads including oircuit
for making light sensitive switches. 7/8.
Post paid.
SIEMENS H.S, RELAY. Very latest type.
weaied. HOGE. 1,700 ohms plus 1,700 ohms,
single C/O contaots. Price 16/6 each, plus
1/~ P& P,
SOLENOLD OPERATED MAGNETIC
RILAY. Type 5CW/3945, 4-pole changeover.
10 A contacts 24 v, operation, Brand new
13/8. . & D, 3/-.
SLIDER RESISTANCE, geared drive. 14
amp. 1.2 ohm, Brand new. 27/6. P. & P. 36,
NEW PO, RELAYS TYPL 3000
2,000 uhmg coil, 4 make 4 break, 12/6 each.
500-500 ohmas (1,000) ohms 2 ohangeéovers.
Price 12/6. 6,500 ohms, 1 changeover, 1 break
Price 12/8. 10,000 ohms coil, 2 light P
heavy duly cfo. Price 22/8. 18, ohms,
make 2 break. Pryce 15/~ P. & P. 1/« each
ftem. i

10 O1IM COILL for 6 v, operation, 4 make.

4 break, 9/6.

CROMPTON PARKINSON BRAND
NEW § hep. MOTORS, 2307250 voLT
A.C. 1,440 R.P.M, Titted with 2§ x #n.
SPINDLE. PPricc £3/16/- Curriago 8/8.

AVO METER MODEL 7, Individually
teated on all ranges and guaranteed. In-
clusive of Test Leads. £11.5.0, each. P. &
P.5/-. Case 20/~
SPEAKER

A beautifully made Speaker and Control
Unit for the famous Colling TCS com-
nunication e%\upmenb. Can be used
any top-grade communication setup.
Comprieing a super bin. 3 to 5 ohm speaker,
600 ohm matching transformer, constent
{mpedance type volume control. 3 control
switches. Fitted in robust crackle finished
case. 29/6. P, & P, 4/-.

SERVICE TRADING CO.

All Mail Orders also callers
47-49 High Street, Kingston on Thame:
Tel: KINgston 9450
Personal callers only
9 Little Newport Street, London W.C.2
(off Lielcester Square)
Tel: GERrard 0676
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LINEAR FREMOLO/PRE-AMPP UNIT
Type TPU/l. with 3 controls, volume,
amplitude and trequency. Inputs for
guitar and microphone. Requires power
supply of 250 v. 10 mA and 6.3 v. | a..
available from any R.S.C. or LINEAR
amplifier. The unit Is merely connected
to normal input socket o!f hi-fi amplifier
or Guitaramplifier. Only 5 gns.

D.G. sSUPPLY KIT, 12 v, 1 a. consisting
of a partially drilled metal case, mains
trans,, F.W. Bridee Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable for Electric
Trains. Limited number available at 28/11

SELENITUM R{’ECTI FIERS

F.W. BRIDGE 24v,2a. .. 14/9
12 v.
312 v, H.T, TYPES H.W.
3M2v, 3a 150 v, 40 mA .. 3/9
12 v, 250 v, 50mA |, 3/11
3/12v. 6a. 250 v. 60 mA ., 4/11
312 v. 10 a 250 v. 80 mA ., 5/11

A
312y, 15 a. 9 250 v.250 mA ., 11/9
CONTACY COOLED, 250 v, 75 mA, F.W,

(Bridge), 10/11. 250 v. 50 mA, F.W.
«Bridge), 8/11.  H.W. 250 v. 60 mA, 5/11
B.S.R. MONARDECK TAPEDECKS

Speed 3tin. per sec. With high quality
recording heads. £6.19.8. Carr. 5/-,
Cabinets, to take Deck and am~lifier 39/6.

TAPE PRE-AMPLIFIER
switched Negative feedback
sation. Positions for Record 1}in.
lin. and Playback, EMSS Record-
ing Level Indicator, Designed primar-
ily as the link between a Coliaro Tape
Transcriptor and a high fidelity ampli-
fler. but suitable for almost any Tape
Deck. Only 9 gns. S.ALL. for leafiet.

LINEFAR

EX GOVT. SELENIUM /
RECTIFIERS I12v 15 AMP ]g g
(BRIDGE) F.W.

R.S.C, GRAM. AMPLIFIER KIr, 3
waLlts output. Negative feedback, Controls
Vol. Tone and Switch. Mains operation
200~250 v. A.C. TFully isolated chassis.
Circuit ete., supplied. Only 39/9. Carr. 3/9.

HI-FI 10 WATT AMPLIFIERS

Brand new. Manufacturer’s discontinued
Hne. Fitted latest Mullard valves., Dual
inputs for ‘“‘mike” and gram., etc. Bass
and Treble Controls. High sensitivity and

Qual}i{Ly. IQUL%‘OE2§SY 3 ochm or 15 ohm
speaker. For v. AC.

Carriage 4/6, £7'1 9'9
THE SKYFOUR T.R.F, RECEIVER

A design of a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High gain H.F, stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
parts lisg, 1/9, maximum building costs
£4.19.8, inc. attractive Walnut veneered
wood cabinet 12x 6} x 54in.
R.8.C.  TRANSISTORISED  GRAM
AMPLIFIER. Output 1 watt, for 3 ochm
speaker. Transistors Mullard 0OC71,
0C81ID, OC81, OC8l. Fitted Vol. Control
with  switch. Assembled and tested.
Suitable for any noermal crystal pick-up.
Only 59/9.

MULTI-METERS. CABY MI, Sensiti-
vity 2000 ohms per volt. A.C. and D.C.
54/-. A.10. Basic Meter sensitivity 155
micro-amps. A.C. and D.C. ranges £4.17.6.
B.20, Sensitivity up to 10,000 ohms per
volt, A.C.andD.C. £6.10.0.

EX. GOVERNMENT ACCUMULA-
‘TORS, size 7§ x 4 x 2in., 2v, 16 A.H. brand
new, §/9 ea., 3 for 15/86.

EX. GOVT, SMOOTHING CHOKES,
200 mA, 3-5 H, , Parineko 8/9:
100 mA, 5 H, 100 ohms 3/11: 150 mA,
10 H, 50 ohms 9/9: 80 mA, 20 H. 900 ohms
5/9: 120 mA, 12 H, 100 ohms 8/9; 50 mA,
50 H, 1.000 ohms 6/9: 100 mA, 10 H, 100
ohms 6/9: 60 mA. 5-10 H, 250 ohms 2/11.

LN, GOVT, MAINS TRANSFORMERS

Primaries 200-250 v. 50 c.p.s. A.C.
250v. 60mA 6.3v, 2a .

250-0-250v. 60mA 6.3v. 2a, o .. 12/8

300-0-300v. 60mA 6.3v. 2a. oo 12/11
3.500v., SmA 2v. 2a. .. oo 39/8
0-35-40-45-50v ., 300mA 6.3v. 3a. . 17/9
12v. 20a. (carr. 7/6) 00 oo .. 59/9

COMPLETE POWER PACK KIT, 19/11.
Consisting of Mains Trans., Metal Recti-
fier. Double electrolvtic, smoothing choke
chassis and circuit. For 200-250v, A.C.
mains. Qutputs 250v. 60mA, 6.3 v. 2a.

R.5.C. POWER PACK, 39/9. Louvred
metal case only 8 x 5} x 2ins. Stove
enamelled. For 200-250v. A.C. mains
Output at 4 pin plug and socket 250 v,
80 mA, fully smoothed and 6.3v. 2a. Suit-
able for power requirements of almost
any Pre-amp or Radio Tuner.

BARY ALARM
M. KI'T. Complete set of parts with
diagrams, etc. Housed in two cabinets of
pleasing design. High sensitivity. For
200-250v. A.C, mains. Fully isolated.
Controllable at both units. An Intercomm
of this class would normally cost £20-£30.
Only 79/6, carr. 5/- Or assembled ready tor
use £5.15.0.

or INTER-

R.S.C.

(Manchester) MAIL ORDERS to 29 Moorfield Rd., Leeds 2.

Terms: C.W.O. or C.0.D. No C.O.D. under £1

Ltd. Postage 2'9 extra under £2, 3'9 extra under £5 Trade Supplied. S.A.E. with all enquiries please.
BIRMINGHAM:  SHEFFIELD : HULL: LIYERPOOL: BRADFORD: MANCHESTER: LEEDS:
6 Gt Western 13 Exchange S¢. | 5! Savile St. 73 Dale St. 56 Morley St. 8-10 Brown St, 5-7 County
Arcade Castle Market Hull (Half Liverpool 2 (above Alhambra | (Market St.) (Mecca) Arcade
Birmingham Bidgs. Sheffield | day Thurs.) Theatre) Bradford | Manchester 2 Briggate Leeds

FIRST-CLASS RADIO

BEND T/V COURSES...

GET A CERTIFICATE !

After brief, intensely interesting study—
undertaken at home in your spare time
—YOU can secure a recognised qualifica-
tion or extend your knowledge of Radio
and TY. Let us show you how.

¥ "= =FREE GUIDE= ==
l The New Free Guide contains 120 pages
of information of the greatest impor-
l tance to both the amateur and the man l
l employed in the Radio industry. N.I.E.
provides first-rate postal courses for l
l Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C. & G. Telecoms.,
lGrad. Brit. I.R.E. Guide also gives
| details of range of diploma courses in
Radio/TV Servicing, Electronics and
] other branches of engineering, together
with particulars of our remarkable
l Guarantee of '
| SUCCESS OR NO FEE i
Write now for your copy of this invaluable
publication. It may well prove to be the
turning point in your career.

) FOUNDED igss_over |
< mme wm 150,000 SUCCESSES o s e 1
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461), 148 HOLBORN
LONDON, E.C.1

S. Africa: P.O. Box 8417, Jo'burg.
Australia; P.O. Box 4570, Melbourne.

STOP! LOOK!

TRANSISTORS FROM 1/6 EACH

GREEN SPOT A.F. 3 volt 1/6 each.
YELLOW SPOT A.F. 6 volt 2/- each.
RED SPOTS now only 2/6 each.
WHITE SPOTS 2/6 each.
YELLOW/GREEN only 3/- each,
RED/YELLOW R.F. type 4/6 each.

MULLARD TRANSISTORS
OC70 66, OC7i 66, OC72 8'-. Matched
pair OC72 or OCB8I 16/- pair. OCBI 8/-,
OC78 8/-, OC44 9/3, OC45 9/-, OCI70 96,

OCi71 1016, AFII4 11l., AFII5 106,
AFI116 10/-, AF117 976, AF102 2716,
TRANSISTOR HOLDERS I/- each.

Miniature Germanium Diodes 3 for 2/-,
MULLARD DIODES O0A70, OQA79,
OABI, OA90 ali 3/- each.

REPANCO TRANSISTOR TRANS-
FORMERS, TT49 Interstage, TT45 Driver,
TT46 Output, TT47 Driver all 5/. each,
FR2 Ferrite Rod Aerial, 1276.

J.B. Dilecon Condensers .0001, .0002, .0003,
or .0005 all 4/9 each.

REACTION CONDENSERS, .0001, 3/-,
.0003, 319, .0005, 4.,

Miniature .0003 or .0005, 4/-,
DIFFERENTIAL REACTION CON-
DENSERS, 0001, 3/6, .0003, 4/-, .0005, 5'-.
DRX1 Crystal Set Coils with circuit 2/6.
Repanco DRR2 Coils, 4/- each.

ALL SENT POST FREE IN U.K. by

PETHERICK'S <Coes

22 High Street, Bideford, N. Devon
Tel.: Bideford 1217

www.americanradiohistorv.com

SHORT-WAVE
o EQUIPMENT

H.A.
SHORT-WAVE KITS

Famous for over 25 years for . ..
$.W. Receivers and Kits of Quclity.

II.A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10,000
satisfied customers—including Tech-
nical  Colleges, Hospltals, Public
Schools, Hams, etc,

Improved designs with
Une-valve Kit. Model **
Two-valve Kit, Mode]
New Addition: Maodel “K*©,

Super sensitive “All Dry’’ Receiver.
Special inc. price. Complete Kit, 7=

Denco coils:
. Price 25/-,
Price 50/-,

All kits complete with all components,
accessories and full instructions.
Betore ordering call and inspect a
demonstration recerver, or send for
descriptive catalogue and order form.

POST THIS COUPON NOW!
“H.A.C.” SHORT-WAYE PRODUCTS

(Dept. TH), 44 Old Bond Street,
London w1

Please send me 'REE and without
obligation your 1962 literature.

ADDRESS...uuttieieetnennnnnnnnes
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. SUPER 6 TRANSISTOR POORET RADIO INCORPORATING

PRINTED OIRCUIT & MINI-EARPIECE, No Aoviaior ety Feguired.
98 3] x Liine Gutput S0 M.W.o B et quailty transdiors, High
s mioving voil sperker. M1, Intwrmsl bigh gain ferrox aerial.
2106, . & P 30, Clreult dingrang 19, froe with parts. All
partsuvallable sepurately.
TRANSISTORISED POCKET RADIO with printell eircuit, minl-
earpices, high b farroy slab werinl. No acrial or carth required.
To build vourself tor vomplutely porsonal hetening, 4% X 8} » I
Farxemboury in tnvouable arcus. Ouly 1/, P& 1. 2/0, Al party
avatiable sopuiately.

. A.C./D.0. POCKET MULTI.YETER KIT. 2in. moving coil meter,
scale, eatibrated in ALC1LCL vaits, ohuns awl mithamps.  Voltgge
range A.C./D.LL 030, 0-1G0, (=400, 0-500. Milllatgs 0410, 0-100,
Obne rages 0-10,0600, U 100,000, 24/6, 1. & 7.2 Wirlug dlagrags:
Ve, Troe with pr.rie.

. SIGNAL GENERATORS. ‘'ush £7.5.0, or 80/- deposit and 6 monthiy
payments of 21/G, . & 1. p/. Coveragoe 106 ke/x to 100 Me/s on
funlauentsds and 100 Me/s to 200 Mcis on hurionies,  Case 10 x

x Bjim. Thres minfature gnlves and Metal Rectifior.  A.C, mans
2B0/usd v. Internal modidation pr 400 s, ta leptli of 80 per cent.
Madulated or nnmodulated R outpnt sthioualy  varinlle 100
wilbvolts,  CW, und mod, switsh, variable A.¥. output.  Maylo
eye aroutpul ludicator,  Acsuracy 2 pereent,

SIGNAL GENERATORS. (awh £5.6.0. 1. & 1. 5/6. Coverage

120 kofd to BY Moja. Case 10 x B} x 4 in, Bize of scale 6§ x 3lin.

> valves and rectifier. AL, mulna 200-200 v Internal modulation

of 400 e.p.s. to u depth of 30 per cent. modnlated or nnmodulated

R.F, oulput coutinuously variible 100 millivolts.  C.W. and miod.

gwiteh variable A K. cutput and moving coll vutput weter. Acguracy
2 per cent.

STAAR 45. 0 v. BATTERY RECORD PLAYER complete with pick-np
amsd desk. A completel vortable pluver.  Head protected by plastic
dome with a brush whﬂ;h cloans the stvlus as it rises into plrying
nosition. 43 r.p.n. Aute on/al switeh governed ruotor, attractive
two toue grey finish, £2,14.6, . & P. 2/~

. CARRYING CASE for STAAR 4§ or COMPLETE KIT heautifully
wtrled tn two tone with reoord compartiuent.  Rpecially designed to
Lake player and amplitier. Just serew in and connect up. | parts
avallable scparvately. Cuse only 22/8. P& P4 Complete kil
£5.10.0, . &m0

TRANSISTORISED AMPLIFIER, sufiable STAAR 45. Output | watt,
Bize 44 x 2%in.  Printed cirvuit, toue vohune controls plus 4 trangistors.
Push-puli output complete with #in. moving coil speaker. Built
and tested, 48/6. L& P2/

. CHANNEL TUNER LF. |G-1% Mo/s. Jv tunable from
174-206 Mefs.  Valves required- a PUCRS (in serics), Cover
BBC ami 1TA rauges.  Also Pohee, F Taxiy, etc.  Brand new
by 1amous nker, 107 Yok
B.S.R. MONARCH UAS WITH FUL-FI HEAD. 4-speed. plays id
records. Hin., [, gr 7in. at BG83 45 or T8 0p lutermixes
7in.. 10in. :d 120, records of the satie speed. tlas manugl play
position: colour hrown, Dimwensions: 23 x 10 Hpace requlres!
above busshoard 4iin. bulow baschonrd 2. Fitted with ul-Fi
wuruover crystal liead, £6.19.6. P& 1% St

. PUSH-PULL OUTPUT STAGE inclusive af translstors with fnput ami
outpit trankiormers ta motch § ohts ppeeaht coil suitable for nse
with the POUKUET TTADIO. Kt part inehnting  transistors,
196, P& e Wering disgran, 16, rec with purts.

. G-watt PUSH PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER,
AC. upbna 2002250 v, size 0} x G x Siln, o valvas, For use
with ail wakes xnd types ot plek-up and mike. Negative tesd hack.
I'wo input, mike pud gram, and cuntrais for same,  deparate controls
for Bass amd Treble Ut LResputise Hat from 40 excles to 16 ke,
ST db down to 20 Keeso Ontput 8B watls @ t 5 per cen' total distortion.
Nuise level 40 b down all inn. - Ontput dormet tipped for 3 and
15 olus specech cnils. For use with St or L.P. tecords, musical
mstrienents such as mitars. ete. Sui e Tor simall balls, £0.18.6,
P& Pt/ Crystal mike (o suil, 16/-. . & P2/~ Bin, B.M. Speakar
tosuit. 12/6, L. & .2/

. INDOOR AERIAL lor ITV/3BC/FM. Cowmplete with standard co-axial
phlug.  Ueavy ehrome extending Jdipoles—7it. tully extended. Plugs
straight into 1.V, or Vi1 Tuner. Fuily dbrectiunal, 1076, P. & P 6.

. LINE E.iII.T. TRANSFORMERS, Bullt-in lipe width control. 14 kv,
Sean coil 90in. detleetion an ferrite yokes. Frate O.P. transformer pi.
1% kv smonthing comdenset, suitable tor ldio., 17m. or 2lin. tubes,
With cireuit dlingrans, 2876, ro & P A4fn,  Suitable Foous Magnet
(state tube). 10/-, ¥ & 103/

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.A.E.
GOODS NOT DESPATCHED OUTSIDE U.K.
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BOH TTVREVYS™® B FZ & 1 AERO SERVICES LTD
0.3 5/6 A\ ALVES PTL5  10/-
ob3 5/-| o 4 15/- Retail Shop: 85 TOTTENHAM COURT ROAD
OZ4 5¢-] Please send S.A.E. for latest price list 124- Tel: LANgham 8403
:hﬁg}‘jf}g’ b 1%’/61':21 GT/I‘;Q/B s 13;: ;I/g- Head Office and Warehouse: 14 SOUTH WHARE RD., W, 2, Tel. AMB 01512, 0677
INSGT  9/-I6BWS 8/-|CL33 9/~ - Please send al! correspondence and Mail Orders to the Hend Qffice,
IR5 8/-l6BW7 9/8/CY31  §/-|EL3 8/-| TRANSIS . 1T 2 OC4E 7/8; UCI5 6/8; 078 71— OCIBD Tr
181 5/fics BUT B/-DAS 201 81| Gont 3/ o, Hulla R U HTH0 Tn ooy 1 e 71
= 7/-IDAKSG 10/= GC7% and one OUTsD or set of twn OGS | g one OCBID 18/-," Substandard
8/9 Ul‘."’,"f, 9/-Q 5 oG Prangistors, pertect to use on reduced volt age, OC44 3/-; OU45 /-, Brand New
/6D K02 e YT T R.C.A. Transistors: 2N310 (0C43) §/-; 2N 412 (00 14) 5/-; White Spot 2/8; Red
llg/é gté’l") g’/ﬁ i{tiolli }25//& Spot 2/8; Yellow 8pot 1/15; Green Spot'1/6,
6/-[30PL13 1076 LM70 9/8 TT13 35/~ SEMICONDUCTOR DIODES—Silicon: SX641, 60 puiv.. 290 mA D.C. 3/-; 3X642,
GT 8/-|E130F 10/-1240  80/- 120 pa.v., 270 1mA D.C. 3/8: SX643, 180 p.iv., 260 mA D.C. 3/6; SX 643, 400 p.i.v.,
8/-[EATE T/GIENS2 10/- 019 25/ 190 ma D.C.5/6; SX74L, 60 - 50 WA D.C. max. switching speeds 100 Mc/s /6.
/ P /
7/-|[EABC80 8/-|EY51 8/-lU24 12/-| Germanium: CGL2E, U5 p.i.v., 30 mA mnax. 1/6; CV442, 25 p.i.v., 30 mA max. 1/6.
HEACHL  4/-IEY 9/- 5
3/6 12 g;.yh‘n‘u :/s 7//8 26 H/. CATHODE RAY TUBES
5/~ 50LGGT 7/-|EBCAL 719 8/-1Ux01  20/.] 2APL 25/-; VCRY7 40/-; 09D 80/-; VCR133 60/-. Bases for the abovi 3/8 each.
-l6K7G 2175 5/6(EBFS0 976, 8/8|UARCS0 8/6 SPECIAL OFFER (Strictly limited to Personal §ho T
) o S q a ppers only.
Ao en o o P 1;”;' g;"{}ﬁfﬁ 8/-| Cossor type 339 Double Beam Oscilioscopes in full working ey 1o $1.0.0 only.
p X - -|E - - 7/ " 3
SR4GY  9/-|6L13 8/- %3 8/ ECHL g/_ 12/-JUBCRT 81n| _ _ Demonstrations on  request.
5U4G  5/-GN7 6/-85A2  T/GIECC40  9/-1G73T  9/-|UBFs0 8/8) CHARGER TRANSFORMERS
SViG  8/-l5Q7G  B/-BUAV  15/-|ECCTO 15/-[HL23DD 6/1U £ rag 8/6 300 &?‘,.“’E“iﬁfn;‘e’?o':ifsCf,mm MT3AT, input 2007250V, output
5Y3Q@  4/-l68G7 5/-90C1 8/-|ECCs 8/-|KTHU 25(«/UBL21 18/- | \uich can be independently adjusted | tapped at 12-13.20+ OV, 24, 25/6
5Y3QT 6/- taK7 5/-150B3 X 12/8lUCCs 8/~ operate at any voltage from 3.3 to | MTISAT. input 200/250V, output
523 68/~ 63LiGT 6/8{715A -IRT6L 7/-lUCH2L 9/8 |04y’ 1y The rolay con therefore be | 24V at'5 Amps .. 38/6
(2 8/- 68NTGT 4/6is03 80/-/BUFS0 10/6 KTu6  15/-|CClia2 /- used ior sequence switehing. energising | MT2LAT, input 200250V
SZAG /- |6VEG 9 8/-JUCHAL 9/-| exch contact 1n turn as tk voltage is | tapped at 1
e grindd igf' L llé//'|iucreasenl to max. 15/~ P. & P. 3/~ Ay I
A - - UCL = "acking and Postage 5/-
6AB7 8/-lUFa1 9y ,FOST OFFICE RELAYS TYPE 3000 A.C, MATNS MOTORS
BAGS & 8-l 8/-12 .0, 300mA, 10kQ Coil, sec. Aireraf . oT1en
£ o | - 2 craft  Dynamotor converted to
6AGT7 7/8|PCCRS 15! 716 hand .. o ¥ ecient AL Commutator Motors
6AKS 2 8/B{PCCSY 13/ 8/- 4M + 4B, 500m. Q Coil, Eriye Premrar 3
6ALS i 11/ PCFs0 976 12/~ sec.band .. . 85 | foveloping approx. 50 watts. at 6:4000
5AMB B/-|PCrs2 8/8/ 1M, 1 Awmp, 65000 Coill brand Tt <peed take ot shait, giving
GAMG 10/-|PCIsG Hew 108 reduction ratio of 500 : 1 can be en
aads 8/ [T 3M + 1B, T Amp. 8800 (2, brand - fﬂﬁii'éi,.iﬁﬁi =5 5:?:2?53?:523?
bred) O [T T ey T
6AUG 6/6|PC L3t UNITORS . MINIATURE PANEL MOUNTED
8By 95 TI8{PCLNS 4-way plugs and sockets 4/6 per pair METEZS .
6B8G  2/6 9602 pinzs and sockets 576 per palr | 14in. Round Flush General Electric
6BAG ). 9003 7 blugeand sockets 7/ per palr | Meters, available in the following
6BE6 68/-/1: ARPIZ 3/6 8/ plugs and sockets ®f6 per pair ranges: 1A 25/-; USmA 20/-; 75mA
6BH6  8/-|I128L7GT ¥/6(A R TH210/-|E 8/-XBIM __ 7/-1" * plugs and suckels 12/ per pair | 20/-; 100mA 20/-; 150mA 20/-.
6BJE  10/-[128N7GT  [AZ1 9/~ "
6BQ7A  §/-| 7/6]AZ31 Vg Unless stated otherwise, please add 2/6 in the £ to cover postage and packing. subject to 2 minimum of 1/6.

Amateur or

Professional

it pays to have qualifications. Let
us tell you what Britain’s oldest and
most successful radio correspondence
school can do for you. We will tell
you the facts. No follow-up letters,
no high-pressure salesmanship, no
callers,

Write for details, today, to:
Mr. J. SYKES
(MILEE, MBritlRE, M.LN.)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School
specialising in City and Guilds examinations.

RECONDITIONED T.V. SETS

ALL MAKES ¥ ALL FULLY SERVICED % ALL
GUARANTEED y¢ NOT EARLY CONVERTED
MODELS.

i4" from £6.0.0 to £9.0.0

3-month Guarantee on Tube and Valves.

7" from £00.10.0 to £20.0.0

12-month  Guarantee on Tube, 3-month on Yalves.

WE ALSO STOCK SLIM-LINES

from £23.0.0 to £33.0.0

These sets are as new.

PERSONAL COLLECTION ONLY TO ENSURE
SATISFACTION.

— REBUILT TV TUBES ___

All our TV Tubes are reprocessed to a high standard and are

covered by 3 12 MONTHS’ GUARANTEE. Each tube is

fitcted with a new, top-grade electron gun, which is identical

with the original, ensuring exact plug-in replacement.

217, £6. 177, £5.10.0, 127, 14” and 157, £4.10.0
Y Personal collection advised, carriage by arrangement only.

£1 Refunded from the above price if you return your old tube.

PARK LANE RADIO LTD.

548 ROMFORD ROAD, MANOR PARK, E.I2
Phone: ILF 6044

/3
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SENSATIONAL NEW 1962 DESIGNS — BY CONGORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS x EASY AS A.B.C.

THE NEW “VOLKSRADIO” ONLY |9/6

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS.
SIBLE—the besutitully compas; “5-83TAR VOLKSRADIO"
measuring 43 % 2§ x l{in. receives F"“““"“'“‘%";; %f/m =R
perfectiy—in the Bedroom, Oftive, 2w 2o

Garden—over all iwedlurm  waves |
(inck, Luxembourg) Usnder ld. hour
runpins cost, ANYONE can assemble
it in one or two hours using our
Wmpie A-B.C. plan, Complets sot of
parts ONLY 18/, plus 2/8 P. & P,
C.0.D, extra. (Parts can be bought
soparately). Money Back Guarsatee.

MO EARTH OR AERIAL REQUIRED

_l_]: R TR v Gl P L \bhIE AERIAL  Makes
i 5 / (s sensatiopal  pocket-size
3 ‘.-,;.-_ﬂ"llty 6 10 Lhe best woney-sasing

Lo Largain o1 all tnne, Powerful,

mEmABR“VA superb tone and .

gl cusures periect reception tor

ail your {avounite prag awes

Corapletely portatle, only 82 x 31 1hin. Two-tone
case. Ansone can assemnbie with our smuple -
TED CIRCUIT PLAN. Send 87/6, pius 2/6 7. & P. (C.O.0. 2/~

Batistactiop guurapteed. (All  parte avmlable st paratedy)

FREE HIGH SENSITIVITY HIDE-AWAY EAR-PIECE GIVEN
WITH EACH SET.

THE MINUTE MIAMI
TRANSISTOR
RADIO ONLY I9/6

t ubelievably  small—Outragecusls “eheupr.
you wul be amuzed st the e guality ot
tone and volume o1 this «reat hitlie radio.
Unly a !antastic 3¢ x 3 % Lim. the ITJAMI
will bring you xreat chtertwinment  lor
wonths on an Sl battery. sSuuple assembly
plan wit. each sete ONLY 19/6. YES 18/¢!

Plus 2/6 P, & P, (C.0.D. 2/- extra). Satisfaction Guuranteed, Demone
strations given dally, Parts availubde separutely U reguired.

THE NEW “COSTA BRAVA” 49/6 |THE NEW “LISBON”
NO EARTH or AERIAL REQUIRED TRANSISTOR SET
ALL TRANSISTOR RADIO This is a pocket L-stag: I9,6

transistor wet not much
Revolutionary INTERNAL PERRITE AERIAL farger than a matchlo.
and moving coll spenker (akes this sensatiobal Excellent elvar reception covering all

- b 1, P mediun waves, works for 1months
pocket-alze FetiopgLEY est oney~4aviug olt & Uny L} or 3 voit battery cortibg

Levolutivuary  INTERNAL

“QUR NEW 4-STAGE MINUETTE”

Bulld this newly-desisnod “MINURTTE” 5-8TAGE transistor
set in very strong ready drilled ULTRA-MODCRN CASE, size 39, 6
only 8 x 3& x lip. Uses three transistors aml diode and SELF-

CONTAINED LOUDSPEAKER, Vory 4, .. .

seniltive, idesl for office, bedrooui,
holidays, otc. Months and months
of listening off sn 8d, battery. Can
be Lniit POR ONLY 89/6, ipeluding
PROPER OASE, miniature speaker,
eto. SIMPLE AS bRIAL
STEP-BY-STEP PLANB oto., plus
post sud packing 1/8 (C.O.D. /-
extra). Parta soki separately, priced
parts List 1/~

bargain of il thpe, Powerful, superL tone only 3pd.  Hasy to bwld aund an

upnd . clarity, ensures peffuct reception for encellent Introduction to transistor

. all yow (RvOusitc prograraiucs, Cowpletely ciroultry. Bverything can be sup; lied
portubis, only Bt x 3 3 11 In. Two-tone vese. Anyone cal sssetibie with down to the last nut and boit anch

our wimple PRINTED CIRCUIT PLAN, Bend 48/6, plus 2/8 P, & P. (C.0.D. SIMPLE  PICTORIAL ~STEP-BY-

A A . Dl
2/~ exira). Hajlsfaction Guarsnteed. (Al parts svailable separstely). :’gﬁpaiﬁASil}:S? Bgl‘v((}%_ﬁ“»"._:f
PREL H1GH SENSITIVITY HIDE-AWAY EAR-ULKCE GLVEN WITH [ oxtra), Parts solt separately, priced

BAUH RET. Darts st -

THE RINGD BURGLAR ALARM THE NEW “SAN REMO” 6 STAR !/
“Eﬁgn”af Fhis AN T it s 4's 113!11\'20—"?

“Sau Remo” & Star covers all awedium
wuves ucluding “lHome,”  “Light,”  ete.
Lehable and Debtweight—Slips easily ioto
ke Pooket or Handbag—size only 4f x 2§ x
Jpm!  Works for Months of 8d, Battery!
Igeal tor holidays, Camping, Ded-
rooin, cte. Anyone can sascmlle
it Im an hour of two with our simple-
ae=AC PLAN! Complete wet ol
parts ncluding mintature speuker—

Bulk purchase of
bankrupt stock en-
sures this fabulous
money-making offer.

AUTOMATIC CIGARETTE LIGHTER
instantly provides ready lit cigarette,
without the driver taking hle cyes trom
Alarm for only 37/0—but the road, Heavily chromiwn pinted cune
only ! you sot pow... holds 10, Kaslly and simply titted to
stocks are strictly limited. Easily installed] any car’s dashboard, Works oft 6 or
and operated. Hwitehes on or oil at any time.} 19 volte, Retall Price 44/9, Specia)

BIG PROFITS FOR YOU IF
YOU BUY NOW | Made to
retail at 7 gns. you can now
buv this famous Twin-gong

IFantastic FIN AL reduction to clear /@ Clearance ofter only I 0y

(minimum order of 3 Uarr. Free. 37'6 sold in_ minimum lots 12 eeucb. evorything—only  42/6, plus  2/0
Frea literaturc sent with esoh aiarm, of G, Carrlage free, P. & T C,0.D, 2/~ extra) Tarts can be bouuht scparately,

i e e

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letters. Suppliers
to Schools, Universities, Government and Research Establishments. Complete range of components and
values stocked. Regret no C.0.D. abroad. DEMONSTRA TIONS DAILY AT WORKS.

CONCORD ELECTRONICS

(DEPT. mxm) 210 CHURCH ROAD, HOVE, SUSSEX
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CABINET
HANDBOOK

By G. A. Briggs

Price only 7,6 (8/6 Post free)

112 pages
90 illus-
trations
Fine art
paper
Stiff back

In addition to practical advice
on woodworking, veneering,
polishing, mesh fittings, etc.,
this book contains designs for
16 cabinets and baffles, with
special attention to compact
enclosures, polystyrene dia-
phragms and also acoustic
principles in general.

Other books by
G. A. Briggs

AUDIO BIOGRAPHIES

With contributions by 64 collabora-
tors.

344 pages, 112 19/6
(20/9 post free).

A to Z in AUDIO

224 pages, 160 illustrations,
(16/6 post free).

STEREO HANDBOOK

146 pages, 88 illustrations,
(11/6 post free).
LOUDSPEAKERS 5th Ed.
336 pages, 230 illustrations,
(20/9 post free).

SOUND PRODUCTION 3rd Ed.
368 pages, 315 illustrations, 17/6
(18/9 post free).

PIANOS, PIANISTS & SONICS
190 pages, 102 illustrations, 10/6
(11/6 post free).

illustrations,

15/6

10/6

19/6

The above books are sold by many
radio dealers and bookshops. In case of
difficulty direct from

IDLE, BRADFORD, YORKSHIRE
Tel. Idle 1235/6
Grams ‘“Wharfdel’ Idle, Bradford

PRACTICAL WIRELESS

Lyons Radio Ltd

3 Goldhawk Road,
Shepherds Bush, London W.I2
Telephone: SHEpherds Bush 1729

RECTIFIERS, Full wave bridge type for
outputs up to 12v. D.C. 1 amp size, 5/3.
2 Amp. 8/9, 4 Amp, 12/6. 6 Amp, 15/6. P.P.
see below.

TRANSFORMERS. Pri. 200/250v.  A.C.
mains. Sec. tapped 3%, 9 and 17v. for pro-
ducing 2, 8 or 12v. D.C. respectively when
used 1n conjunction with above rectifiers.
I Amp size, 11/3, 2 Amp, 15/6, 4 Amp,
18/6, 6 Amp (tapped 9 and 17v.), 26/-. Pos-
tage (up to 10/6), 2/~, over 3/-. Wiring dia-
gram supplied.

"l:l{p{il(lisSl)’E" SHORT WAVE RE-
CEIVER, Specially designed kits employ-
ing plug-in coils with exceptionally clear
wiring diagrams and instructions which
enable even the beginner to construct a
one valve short wave radio to wbich a
second and then a third valve can be added.
The chassis supplied is already punched to
tage all three stages. Can be operatred from
dry batteries or from a simply constructed
malns power unit, price 32/8. Cost of all
parts to build a one valve radio, including
one coil 40/100 metres, only 35/-. post 2/-.
2 Valve Conversion Kit, only 7/6, 3 valve
Conversion Kit, only 10/-. Extra plug-in
colls to cover, 10-20, '20-40. 100-200, 200-450
metres, 4/- each, High resistance head-
phones, 10/6 pair, and if supplied separately,
1/6 postage. Plans supplied separately 1/9,
credited if kit ordered.

MORSE PRACTICE KITS. Comprising
carbon mike insert, earphone, morse key,
battery and wire. When these components
are correctly connected together, full
details are provided, a loud high pitched
realistic note is produced, ideal for the
learner. Price per kit ONLY 8/6, postage
1/6, “Learning Morse” publication, price
1/6, post free with kit or separately, post 4d.
 HLP. MOTORS. 200/250v. A.C. mains, new
unused spindle 2 x lin. dia.. 1440 r.p.m.,

BARGAIN PRICE ONLY 75/-, carriage 7/6

NEW VALVES!

Guarranteed Set Tested
24-HOUR SERVICE
1R5, 185, 1T4, 394, 3V4, DAF91, DF9I, DK91,
DL92, DL94, SET of 4, 18/6.
DAFY6, DF96, DKQS_. DL%6, SET of 4, 26/-.

1D5 7/~ DL35 9/ PCF -
1R5 5/6 DL92 5/l PCF82 7/6
185 4/6 DL91 6/ PCL82 /3
1T4 3/3 DL9% 6/ PCL83 10/-
384 5/11 EBS1 3/- PCL8+ '9/9
3v4 6/9 BC4l  7/8 1.36 9/6
504G 4/6 EBFB0 7/9 PLS81 8/6
5Y3GT 5/9 EBL21 12/~ PL82 8/6
524G 8/6 [ECCi0 13/- PL83 6/6
6AME 2/9 [ECCal g/ PL84 8/-
6K7G 1/9 ECC82 5/ PY32 11/-
6K8G 4/9 ECC83 6/ PYS80 /-
6Q7G 5/6 ECC8% 7 Pyst 6/6
6VEG 4/- CC85 el PYg2 6/-
6V6GT 7/9 ECF80 7/ PY83 73
6X5GT 6/6 ECF82 g/ U2s 11/-
12K7GT 4/3 ECH42 7 U2 8/9
12K8GT 9/- ECL80 5/ UABC80 6/-
12Q7GT 4/6 EF40 11/- AF42 /-
128SN7GT 7/3 EF4l b7l UBC41 Tl
35L6GT  8/- [EF80 4/ UBF80  g/-
3524GT 5/- EF85 6/ uccess 7~
AZ31 8/9 EF86 8/ UCH21 11/6
CL33 11/- EF89 6/ UCH4 716
DAC32 8/9 EF91 92/ UCH8L  8/9
DAF91 4/6 EL41 9/- UCL82 o3
DAF9 6/9 ELS4 6/3 UCL83 13/-
DF33 8/9 EY51 7/3 UF41 6/9
DF91 3/3 EYgs 716 UF83 8/9
DF98 8/9 Ez40 6/- UL4l 8/-
DH77 6/- EZ41 7/6 UL84 6/6
DK32  10/6 EZ80 5/9 UY2l 10/6
DK% 5/6 EZ81 6/~ UY4l 5/8
DEK92 6/9 MU14 5/6 UYS5 6/3
DK96 73 PCC84 6/9 VP4B 8/6
DL33 7/6 PCC8S 9/~ Z77 2/9

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit6d, extra
Any C.0.D. Parcel 3/- extra,

Office address, no callers,

GERALD BERNARD
(Note new address—formerly of Leeds)
83 OSBALDESTON ROAD,
STOKE NEVWINGTON, LONDON, N.I6
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

ing news of the
year! Just imagine. You can get
35 large, fact-packed lessons for
little more than 1/- per lesson! The
lessons are crystal clear, practical
to master and us Farly
lessons make fundamentals clear
even (o the beginner, while other
lessons will give you the practical
“know-how™ of an expert.

Compares 1avourably with some courses costing
ten times as wuch. You save because you
receive all the lessons at one time and are not
required to purchase equipment you do not
need,

It's the most ¢x

This is a real home-study course that has been
bound into one giant 8 x 11in. 216 page manual.
Tlach page is divided into two coluruns, A
wide column features the text, while a narrow
column at the side hax the instructor's com-
ments.  belpiul  suggestions and  additional
pictures to simplify the ditlicult parts.

Everyone can benefit from this practical course.
No old fashioned (or psuedo modern) methods
used here, just straightiorward, easy to
understand explanations to help you ake
wore mouey in ¢lectronics.

As an optional extra, you may pay a further fee
if you wish to take the sim-Tech radio and
clectronics examination. Students who attain
A uinimu of 609, cotrect answers can gnalify
for a certificate ot proficiency in basic 1adio and
electronics,  Details sent with each course
ordered.

You must be convinced that this is the best value

you have ever seen in electronic training,

otherwise you ean return the manual (or have

your money refunded if sent with order) after

you have examined it in your own home for &
- period of seven days.

The price? Only 38/-, plus postage.

FREFE
TRIAL
OFFER!/

= e e o o = ——

To SIM-TECH TECHNICAL BOOKS, Dept
WAS, Gater’s Mill, West End, southampton,
Hants,

{J RUSH Radio and E
seven «ays examination. [f I keep the
course | ean either p. 7161, cash or 12/6:1.
depaosit after seven days and two payments

ctronice Course for

of 12/6d. monthly. Othermise 1 will return
the conrse post-paid and owe nothing. i

[J SAVE! Send only 36/ if paying cash with
order. (We pay postage.) Same 7-day- l
money-back guarantee. l
Name l
Address l
City .. County, l
&
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The ‘NORPAY’

MAINS POWER PACK
FOR TRANSISTOL
RADIOS
Boosts and greatly ex-
tends Ilfe of ofd batteries.
Minigture Size~—4 x 2 x | lin.
In attractive two-tone plastic
case, Assembied in an hour.
Normal output 9 v, 100 mA,
gAdiulublo) Fuil Mains Trans-
ormer. Full wave germanium
diodes. Cartridge Iuse.
Complate Kit with Plans

35/~ Plus 116 P.P.
(Ready tssembled 45'-).,
Telescop.c Aerials. Siin,
to 30in., 1876, P.P. 6d. 12in.

to 46in., 12/8, P.P. 6d.

:?.::m:‘ld E;;:L:i_" m‘,': spesker housed in attractive two-tone All parts £7 |9 6 Plu
imp., 9. Low imp.. J_ cabinet with ferrite aerial. required o Q 2-P.P,

Staar Battery Turntable
with Grystal P.U, 6v., 54/s,
2 Speed Model, 9776, P.P. 2/-.
60W Soldaering lrons, 15/6.

P.W. ‘MERCURY 6

KIT PRINTED CIRCUIT VERSION

£9.17.6
Plus 216 P.P.
All parts required

This exciting new Transistor Superhet
gives superp performance on a 7 x 4in.

For both of theze fine kits every item down to the
building plans. All parts sold separately. Send i

SET I» PROOF

@ 450 mW Push-Pull
Qutput on 2iin.
P.M, Speaker.

® Printed Clrcuit.

@ Guarantead first
grade Miniature
Components.

® High Q Internal
Ferrite Rod Aerlal.

TERRIFIC VOLUME ! !

WITH THe
) P.W. &TRANSISTOR (

Medium and Long Wave Pocket Superhet

THE CONTINUED POPULARITY OF THIS FAMOUS
OF IT5 VERY HIGH QUALITY ANOD
HNE PERFORMANCE

last nut and bolt is supplied together with detailed
& (276 Marcury) for Buiiding Plans (Free with Kit).

PAY AS YOU BUILD SCHEME

P.P. 116,

Carbon Pots, 2/9. P.P. éd
2M., S00K., 250K, 200K, 5K.,
20042, 10002,

Speokers and complete range of
first grade minigture compo-
nent for most P.W. designs,

AT NO EXTRA COST the above sats may be bought in 3 complete stages of §3/2 (“"PW" 6) or
68710 (""Mercury” 6) each plus 176 P.P. (statc A, B, or C).

ALIGNMENT SERVICE

Wae Offer a very comprehensive sarvice for both the above versions purchased from us,
Including Fault Finding, at reasonabie charges.(write for details).

WE GUARANTEE TO
MAKE YOUR SET WORK

NORCOL LTD

147 LONDON RD., YORKTOWN,
CAMBERLEY, SURREY

Phone:
CAMBEZRLEY 22760

AVO METERS

MODEL 7 £11.0.0. MODEL i Mark 1 £12.0.0.
Guaranteed perfect. With leads and batterics, Registerad
P. & P, B/~ extra. So.id leather carrying enwe £1 extra,

SPECIAL OFFER! COSSOR DOUBLE BEAM
OSCILLOSCOPE TYPE 339A.

Time base range 6 c/s—

2 amplifiers with max, sensitivity o! 1.3mV/mm. Size

Controls:—Brilllance, Focus, X shift, Y1

X N "
shift, Y2shiit, Time base coarse, Time basc fine. Amplitude. Trigger

Al zain, A2 gain, and 8ynch.
order, £8.19.6

Carr. and packin,

8. £l
SILICON RECTIFIRRS, Type ?EAZ (4 x 1in.) will handle 50 voits

at uo to 50.

. mA. Rebvlaces any 1V metal rectifier. 8/,

H.R.0. RECEIVERs—~SENIOR MODEL M.X. Complete
with 6 ootls from 50 Ko/s—30 Ma/s. A superb communications
recelver. Guaranteed in brand new condition, £28, carr. 30/-.
POWER UNIT 50/6, extra oarr., 5/6.

R107 RECEIVERS, i._Me/a—17.3 Mc/s continuously, 3 wave bands,
Belf containod with'speaker and power unit for 4.C. malns and 12v,
battery operation.

Rrend new #1s5. Carr., 30/-.

PCR COMMUNICA FIONS RECEIVER
Type PCR. Has seli-contained speaker.  Covers 850-2000,
200-550 and 16-50 metres. AS NEW CONDITION,....... %g;lg.ﬂ.
Type PCR-2,  Hequires oxternal speaker. Covers 850 .
200-500 and 13-50 metres. USED (Good conditior)........ £.19.6
Carriage (any type) 10/8. Full *ateils S.A.E. Any model filted
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed
ready for useon A.C. mains. £2extra.

Moving Cojl Phones. Finest quality Canadian, with Chamois ear
mufls and leather-coversd headband,

With lead and ‘'ack plus.
Noise excluding, supremely comfortable, 19/f. post 1/€C.

WESTON ANNALYSER MODERL 373 TYPLE 6 tLULN.AL),
A.C.ID,C. VOLTS 0-2.5, 10,60, 250, & 1000. D, CURRENT 0-100u.A
ImA. 10mA, 60mA, 250mA. 1A, & 10A. OHMS 0-30Ma (in 4
ranges). SENSITIYITY 20,000 0/volt or 1000 3/volt by selector
switoh, Provision for use as outgut meter (dB). In handsome
oak carrving case 14} x 8t x B} in. .om%let,e with leads, batteries
and instructions. FULLY GUARANTEFD £ .10.". P. & P.5I-.

TEMple Bar 0545.

CHARLES BRITAIN (RADIO) LTD.
| Upper Saint Martins Lane, London, W.C.2

Shop Hours 9-8 p.m. (8-1 p.m. Thursday)
Open all day Saturday.

ERSIN MULTIGORE SOLDERS

for a first class joint every time

Ersin Multicore contains 5
coresof extra-active, non-corro-
sive Ersin Flux. Prevents oxida-
tion and cleans surface oxides.

SIZE 1 CARTON .y

5/-

HANDYMAN'S
CARTON

Suitable for 200
average Joints. sd'

Wherever precision soldering
18 essential, manufacturers,
engineers and handymen rely
on MULTICORE. There's a
MULTICORF SOLDER just made
for the job you have in band
Here are some of them,

HOME CONSTRUCTORS
2/8 PACK

In addition 10 the well-known
Home Constructors Pack (con-
taining 16ft, of 18 s.w.g.
60/40 ailovs) a simitar ‘
pack is now avail- L
able containing |
35f1. of 22 s.w.@.

60740 alloy
especially suitable s
for printed circuits. o

SAVBIT TYPE 1 ALLOY

A specially formula-
ted alloy to reduce F@h
the wear of salderin n\a;/;‘

iron bits. Contains L8

Yar,
cores_of non-volie N - J

sive Ersin Hux an R
is ideal for ali sol-
dering purposes.

SIZE t CARTON 5/-

Available in three specifications.

BIB8 WIRE STRIPPER
AND CUTTER

Strips insulation
without nicking wire.
cuts wire cleanly,
splits extruding

flex. 3/8 each

¥
(L)
[ ™

b\

MULTICORE SOLDERS LTD.,

MULTICORE WORKS. HEMEL HEMPSTEAD, HERTS. (BOXMOOR 58356)
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PUNCH
W yon /zé(d /

HOLE PUNCHES
Instant Type

3" diameter .. 5/6 ea.
Screw-up Type
3" diameter — s oco 6/8 ea.
g o0 B7G 77,
o . B8A, BSA 78
T @ P : -
& o aee vee 87
" ,, T
Postage and packing 1-
1§” diameter Int. Octal ... ... 10711 ea.
12" » e 1313
137 M - 1586
RS B9G 177
13 @ 2014
257, Meter . 278

Posta.ge an?packing 273
Complete set including postage and packing,
.10.0

We regret all prices will be jncreased from
Ist january 1963

Oliver &Dnggdull Lid

ept.
40 PERRY HILL, LONDON, S.E.6
Tel.: Forest Hill 3415

CABINETS &
HI-FI EQUIPMENT

We can supply any cabinet
to your own specification

The Lowboy
Price 24 gns.

“

This {s only one example of—
THE LARGEST RANGE OF CABINETS

IN THE COUNTRY
Equipment is also our speciality.
SEND TODAY FOR THE TWO

NEW LEWIS CATALOGUES

Designed to assist your choice of
cabinet and equipment.
THE New Lewis Radio Cabinet Cata-
logue—the most comprehensivec ever
prepared. THE unique §4 page equip-
ment catalogue.
Please send your two new catalogues
enclosed is P.O. for 3/6 which will be
credited against any purchase I make.

LEWIS

e
100 (Pl12) Chase Side, Southgate,
London, N.I4. Pal 3733/9666

PRACTICAL WIRELESS

The SAVOY SUPER-3
3-TRANSISTOR

POCKET RADIO

with miniature loudspeaker

No SOLDERING No DRILLING

3 transistors and 2
diodes. Full medium
wave coverage, Size
417 x 25 x 14", Full
instructions provided.

All parts sold separately
or SAVOY'4 with 4 transistors
75/-

P. & P. 2/9 extra.

Battery 1/~
P, & P. 2/- extra

and 2 diodes. 1n 5 stage refiex
circwt. Size 54" x 37 x 13y,
Battery 3.

SAVOY ELECTRONICS LTD

13 Maiden Lane, Strand, London, W.C.2,
(Behind the Adelphi Theatre). ra

THE AMATEUR RADIO
HANDBOOK 1962

by R.S.G.B., new edition, 34/-, postage 2/6

Radio Engincers’ Pocket Book, new
edition, by Hawker. 10/6. postage 8d.
Elements  of  Eleetronic  Circuits by

Peters, 21/-. postage 1/-.

How To Listen To The World by Johansen
12/8. postage 3d.

The Loudspeaker Guide by Borwick, 7/6,
postage 6d.

Modern Transistor Cireuits for Begin-
ners by 8inclair, 7/6, postage 6d.

Radio Controtled Models by Warring,
16/-. postage 1/-.

Electronic Music and Musique Concrete
by Judd. 16/-, postage 1/-,

The Hi-Fi Year Book 1962, 10/6, postage 1/-,

UNIVERSAL BOOK CO.

12 Little Newpore Street, London, W.C.2
(adjoining Lisle Street)

et
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2 METRES!

The thrills o! 14 Mc/s can now be
yours for only 39/6, complete kit!
Tunable range 150-100 Mcys, simpli-
fied construction, etc,, write today
for descriptive literature, also if a
newcomer-beginner to Amateur
Radio ask for tree copy of the world-
famous “‘Globe-King” kits and re-
ceivers—stamp to cover postage
costs abpreciated. Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester

18,000 0.P.Y. MULTIMETER KIT
Ranges 0-0.25 and 2.5V D.C.: 10, 25. 100, 250,
500, 1000V A.C., D.C. and output volts:
100 ohms to 10 Meg. (2 ranges); 0.25, 2.5, 25,
250 mA D.C. (2.5A range 4/- extra). Kit
comprises new 3 x 2}in. Weston 0-501LA m.c.
meter and all parts except case and battery.
Shunts ready adjusted to 1. High
stabiltty 1% multipliers (3% stability
as stocks permit). Price 69/-. post free.
Circuit muitimeter scale, instructions 9d,
tree with Izit.

NOUGHTS AND CROSSES MACHINE
This is a fantastic device which will play
a game sgainst you, and NEVER LOSE.
It is a thinking machine, with a brain, vet
is simple. and costs less than 70/- to bulld,
Full circuit, instructions, and details of

£50 REWARD to first person to beat the
machine, 3/6. .

Iligh stab. 1% Resistors. All popular
values 2/-. . .

W 12 and 1% Wirewound Resistors.

Yourvalue wound to order.
PLANET INSTRUMENT (CO.
25 DOMINION AVENUE, LEEDS 7

RES/CAP. BRIDGE ,28/:

p. & p. 2/
Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits,
RADIO MAIL (Dept. PE)
Raleigh Mews, Raleigh Street, Nottingham

Portable Transistor Kit, £5.17.6,
(post 376). M. L. Waves, no aerial
required, no difficult aligning, simple to
follow instructions. if you have been
disappointed with other Kits, try ours.

e were amongst the first to advertise
Transistor circuits in P.W. and we can
recommend this set with confidence.
Pocket Kit with personal earphone,
65/-, (post 2/-),

Red Spot Transistors 2/3, White Spots
2/3, Yell,Green 3/-, Mullard OC71, &/-;
OC72, 716; OC44, 7'6; OCA45, 716, Sets of

6 for superhets Mullard 40/-; our selec-
tion 30'-. Newmarket VI5/I0P, {5/-,
Silicon Rectifiers 70 piv. 4 amp., 3/3;

400 piv. { amp., 3/9. Sub-min Electrolytics
2, 4,8, 10, 16, 32, 50uF 2/-; 100uF, 2'9;
250. 500, 1,000u.F, 3/3, Transistor Holders

I'-; Super Coax. 75 ohms., é&d. .
Tannoy Mike, 36 (post 2/-); Crystat
Inserts new 7/6. Gorler Units—the
amazing | watt amplifier 92/6; .F. Am-
plifier (460 c/s  pre-aligned), 92/6;
waveband converter 90/3; Manual
No. 167 describing and circuits, 2/9
post free.
TERMS: C.W.O. Post extra, excess

refunded. Send 10d. stamps for Transistor
Notes.

MOORE’S EXPERIMENTAL SUPPLIES
(Dept. P)

8 & 10 Granville Street, Sheffield 2

SOUTHERN RADIO
SUPPLY LTD.

Il LITTLE NEWPORT STREET

LONDON W.C.2. GER 6653

All goods still available
as previously advertised

BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft, 19/6. External.
S/D, 26/3.
LT.V. (BAND 3). 3 Ele-
ment loft array, 24/-.
Element, 32/8. Wall
mounting, 3 Element, 33/9.
5 Element, 41/3.
COMBINED  B.R.C. +
LT.V. Loft 1+3 Element,
41/3. 1+5 Element. 48/9.
Wall mounting, 1+3 Ele-
= ment, 56/3. 1+5 Element,
83/9. Chimney and mast
mounting units also available.
F.M. (BANI) 2), Loft “H", 28/-. 3 Ele-
ment loft. 52/68. S/D loft, 12/6.” External
$/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. Coaxial cable.
8d. yd. Coaxial plugs, 1/3. Send 6d.
stamps for jllustrated lists.

K.V.A. ELECTRONICS (Dept.P.w.)
3B, Godstone Road, Kenley, Surrey.
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TRANSISTOR PORTABLE
SIGNAL GENERATOR

PRICE

£7.10.0

p.P. 216

A st class Signal Generator covering
200 Kefs to 200 Mc/s in 8 ranges. Radio
broadcasts and I.F., Amateur, VHF.
Shipping, TV, ate. R.F., LF., A.F., modu-
lated R.F. outputs. Easy to read and use
with full details. Within 29, accuracy.
Size 6% x 4% x 2in.
12 MONTHS' GUARANTEE

TAPE HEAD TAPE
Miniature § Track chgfng:R
Record/Playback | Miniature Motor

Head with
Mounting  Block.
850 ohm.

1216, P.P. 9d.

“TRANSFIVE”
PORTABLE RADIO

Medium
and
Long Wave
Portable

ot TR 8y x 64 x 3in.,
e 9 £5.19.6

=" P.P. 2/6

designed for Bat-
tery Recorders, 4%
to 9 volts. Builtin
governor, 1276,
P.P. |-,

A simple to build 5-Transistor and Diode.
Printed Circuit, Medium and Long Wave
Portable. Feztures 5in. speaker, Car
aerial socket, st grade transistors and
carded components. Building plans free
on request. THE IDEAL PORTABLE.
Full after sales service and guarantee.
{See Back Cover for other types).

TRANSISTOR MEGAPHONE

A new design lightweight megaphone.
Ideal for all indoor or outdoor uses.
Built-in batteries. Complete with shoul-

der strap. £ | 2. | 0.0 Leaflet on

request.
3/4 WATT 4 TRANSISTOR
AMPLIFIER

® | watt peak
output.
4 3dB 70¢/s
to 12 kefs.
QOutput to 3
ohm speaker

9 volt oper-

Bullt and  Kit of ated.

Tested Parts

5916 or 52/6

P.P. L6 PP 176

Details on
request.

A printed circuit high gain amplifier size
4 x 23 x }in. using Mullard OC71/0C8ID
and 2-OC8!} Transistors. Ideal for Inter-
comm., Record Player, Tuner Amplifier
or any application requiring a quality and
reliable amplifier.

TRANSISTOR SIGNAL INJECTOR
A new design pocket size tester for 1ault
finding on valve or transistor radios, TV
amplifiers, etc. Builtain indicator and
batteries with detachable probe. 52/6.

GUITAR CONTACT MICRO-
PHONMNE. High Impedance Guitar
Contact Microphone with screened lead.

Plugs into any valve amplifier. Very
sensitive, 1276, P.P. 9d.

TEST LEAD KIT
Complete set of test leads. Suitable

for most instruments. Complete with

pouch, 86, P.P. |/-

FOCKET RADIO BOOSTER
Tubular unit, size 94 x 3iin. dia., which
plugs into earphone socket of any
transistor radio. Performance increase
is fantastic. ideal for home or car.
5216, P.P. 1'6.

PERSONAL EARPHONES
+ 600 ohm. 1076 “ Crystal 916
% 1,000 ohm. 12'6 % 8/10ohm. 96
Fitted leads, Jack Plug and Socket.

SOLDERING IRON
Autex miniature 15 watt 220/250 volt
Iron. Easily removed #in. bit, Ideal
for all miniature work, 296, Sparz
bits, five sizes to }in.. 3/- each.

CRYSTAL ACOS 2in. ... .. 1076
MicC. ACOS lyin. ... ... Tl6
INSERTS 3in.sq. ... ... ... 36

TYPE 36, TRANSMITTER RECEIVER
Complete with S valves. In new condi-
tion. These sets are sold without
guarantee but are service- P.P,
able. 7.4 to 9 Mc/s. 22,6 2/6

Headphones 7/6 pair. Junction Box 2/6.
Throat Iike 476, Aerial Rod 2/6.

TELEPHONE ADAPTOR
% Ideal for recording or amplifying
telephone conversations. Supplied with
slc4r’eened cable. Fitted rubber sucker,

4 TRANSISTOR PUSH-PULL AUDIO

MOpEL AMPLIFIER
PK-3 3

Size "r_"}? ¥
3x | x gin. ik

A ready built miniature 250mW push-pull
amplifier incorporating input and output
transiormers, 4 transistors, 9 volt battery
snap cord, speaker and colume connec-
tion leads. Ideal for use with record
players, intercoms, hearing aids, tape
recorders, etc. Complete withi tull
instructions and circuit diagram.

price 5216 rr.i1t6

SUITABLE 24in. SPEAKER 1676,

¥ BATTERY RECORD
=\ PLAYER
ﬁ_-.‘.\- i @ 6-74 voit Garrard
Foi 3% turntable with crystal
.')1‘:';‘_ \ pick-up. Plays 45 r.p.m.

ideal for above amplifier.

B5/- e 16

O Suitable cabinet for
amplifier and player,
1776, P.P. 2/

LIGHTWEIGHTHEADPHONES

% 2000 OHMS
1216

NG

% 4000 OHMS
1416

HIGH EFFICIENCY.

MARCONL |9 SET
CRYSTAL CONTROLLED
CAL'BRATOR
Crystal controlled oscillators giving either
10 kefs, 100 ke/s or | Mc/s pips. Features
neon mOdlfjhtOr, supplied with spare
valves and full handbook. PP,

79, 2[_

Ideal standard frequency chack.

TRANSISTOR PORTABLE TAPE
RECORDER

* New 4-Transistor Version %
@ Play/record
up to 30 min
@Built-1n
speaker, vo
ume control
batteries aniJ
play/record
rewind.

@ Quality ﬂ‘{
r'eproduc- t.'h_ =
tion. 3
éog:urde); iﬂ,\"\‘ ?

6 ) 2
b YRR P
£10.10.0 ™~ =TT
P.P. §/-.

Fully Guaranteed
Supplied complete with microphone, tape,
batteries and personal phone (for moni-
toring), and full instructions. New 4-
transistor version with push-pull output,
better quality, more attractive case, etc.

MINIATURE CLEAR FACED

Brand New PANEL METERS
0-50 microamp DC ... 396
0-500 " DC ... 3216
o-1 milliamp DC ... .. .. 276
0-5 . [OXS oo ... 276
0-300 volts DC .., L. 2716
“S'" meter ImA ... 380
“VU' meter ... . ... 4216

Fully Guaranteed

CRYSTAL MICROPHONES
ACOS 39.I. Stick Microphone with
screened cable and stand (list 5 guns.),
32/6. P.P. |76,

ACOS 40. Desk Microphone with
screcned cable and built-in stand  (list
50!-), 15/, P.P. Il6,

ACOS 45. Hand Microphone with
screened lead, very sensitive, 25/=, P.P. 176,
100 C. Stick Microphone with muting
switch and screened cable, detachable
desk stand, cord and neck, 3%/6. P.P. 116.
MC 24. Stick Microphone with muting
switch and cable, 25/-, P.P. 1/6.
LAPEL. Miniature Mic. With clip. Ideal
for recording, 18/-, P.P. /-

- - -
] -
Henry’s Radio Ltd
PADdington 1008/9
5 HARROW ROAD, LONDON W1
Open Monday to Sat. 9-6, Thurs. | o'clock
TRADE SUPPLIED

The Above are FULLY ASSEMBLED
TESTED and GUARANTEED.

-

FLEASE TURN TO BACK PAGE |
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 ALL TRAN.
. SISTOR
- BABY OR
INVALID
ALARM

HOUSED IN  ATTRACTIVE GOLD

HAMMER FINISH PORTABLE CABINET.

Battery operated, push-pull, 400MW

output. Low impedance microphone

enables unit to be used up to 200 yards.

Output on quality speaker.

% GUARANTEED for 12 MONTHS and
100, SAFE.

% MICROPHONE is placed within 10ft.
of baby; twin flex is taken to amplifier
unit and placed in any room required.
COMPLETELY BUILT
& TESTED. P.P. 2/6. £5' IO'O

Evhery Night.

% Used All Night,
Bactery Life 3 to 4 months.

F1ODEL
TH-L33

2.000 ochms

per volt
AC/DC. Size
5 x 3% x lgin.

75 /- Fully

Guaranteed
with test leads,
battery and
instructions,

0/10/50/250/500/ 1000 volts D.C.,
0/10/50/250/500/1C00 volcs AC.,
0/5001.A/10/250mA, D.C.
3 ranges resistance O/I0K/100K /I Meg.
Capacity and dB ranges.

MODEL
500

30,000
ohms
per volt
multi-
meter

£8.19.6

Fully
Guaranteed

8 Ranges D.C. volts to | kV.
7 Ranges A.C. valts to | kV.
5 Ranges D.C. current to 12 amps.

Range resistance to 60 meg.
Short circuit, Buzz test. Qutput meter
dB, etc., etc. Size 64 x 45 x 24in. With
Leads, Batteries and Instructions.

MODEL TP5S

A.C./D.C. vol-
tageupto |,000
i 5 ranges.
D.C. current 4
ranges up to
500mA.4range
Ml resistanceto |0
il megs. Capacicy
dB scales, etc.
20,000
ohms/volt
Fully
Guaranteed

£5.19.6

With Test
Leads, Battery
and Instructions. Size 54 x 3% x 12in.

TRANSISTORS

Ist GRADE FULLY GUARANTEED
XAI0l  SI- NPN types XCIOI  6l-
XA701" 91 .
XA102 - SAT01 B xClai sl
XAI03  4/- XA703 25- XC(|P3|_ )'0‘
Power types airs
fa
XAI0F 4 %141 1216 yc171 1on.
XBI102 4/~ Paijrs ’
X812 4. 1w 2ye XC163 70
XCl56 2216 XS104 776
XBII3 416 p,r XS0l io-
XBI2I 86 50w 500- XC703 35/

Complete range of over 400 Transistors

and Diodes now available. Latest list
on request.

SPECIAL—Very Low Prices for
Matched Sets from 296 to 3276,

PRACTICAL TRANSISTOR
CIRCUITS 36 (Post Free)

Contains easy to follow plan of 40 all
transistor units, including' light operated
switches, amplifiers, transmitters, receiv-
ers, test oscillators, signal tracers, hearing
aids, radio control, ete. All parts avail-
able separately.

STEREO AMPLIFIER
4-Valve Amplifier with 2 wates output
per channel to 30 ohms. Ready builc,
complete with Dials, Sockets and Knobs.
Full tone, volume and balance controls.
Crystal Input. 220/250 volt mains input.

Fully
Guaranteed

PP. 2/~

GEIGER MULLER TUBES
Mullard Type MX 115, 400 volts. Gamma
sensitive type. 2276, P.P. |/6.

BATTERY ELIMINATOR AND
CHARGER

Replaces PP3 or T6003 9 volt barteries to
run transistor radios from mains. Also
charges to give 5 times normal bactery
life. Fitted neon indicator and supplied
with full details. 2976. P.P. |/6.

OFFICE, WORKS or HOME USE

COMPLETE
INTERCOMM. SYSTEMS

* 2-trans_istor transformer coupled, two
speakers in moulded Cﬂbine_[SA Features
2-way Buzzer system and talking, Supplied

complete with cable 89[6 AR [

ALL-TRANSISTOR

O TIMESAVER @

OFFICE OR HOME TELEPHONE
PICK-UP AMPLIFIER

% No more “holding on” wasting time
waiting for your call to come through.
When it does the amplifier can be
switched off if required. No connections,
just press the pick-up coil to back of phone

as below. Fully Guaranteed. Housed in
attractive Gold Finish Cabinet,
BUILT,
TESTED,

READY TO
USE

£5.10.0

P.P. 276

MODEL
PT34
SIZE:

3Ex28x 1%
in.

1,000 ohms per volc
Fully
49 ,6 Guaranteed
0/10/50/250/500/1000 volts on
and D.C.
0/1/100 mA, 0/500 mA D.C.
0/100k ohm resistance.

Complete with Leads, Battery
Instructions.

MODEL
ITI (200H)

A.C,

and

20,000 ohms per
volt.

£5.5.0

With  Test Leads,

Battery and Instruc-
tions.

6 Ranges D.C. voltage to 24 kV.

5 Ranges A.C, voleage to | kV.

3 Ranges D.C. current to 250 mA.
Resistance to 6 meg.

Capacity and dB ranges.

and batteries.

> 4~transistor de luxe version, with
2-way calling and talking. Moulded
cabinets, long battery Iife—very sensitive.

With cable and £880 2
OV pp 2.

batteries.

STEREO PHONES
New stethoscope type stereo earphones
with adjustable tubes. Fitced miniature
jack plugs and leads. 2 x 8 ohms im-
pedance, 2776,

- -

y .
Henry’s Radio Ltd
PADdington 1003/9
5 HARROW ROAD, LONDON W2
Open Monday to Sat. 96, Thurs. | o'clock

Send /- Stamp for Latest Catalogue
and Lists,

PLEASE TURN PAGE—
BOTH WAYS!

AVO-7

Famous Multi-
meter, recon-
ditioned and
and fully
guaranteed.
Full A.C./D.C.
voltage and
current, resis-
tance, dB B
power, etc.,
etc,

Leads
(Normal price £19.10.0,)

Regd. Post 5/-,

Supplied with Batteries, and

Instructions.

£11.0.0

LEATHER CASES FOR
25/- extra.

“AVO.7,”

ALL METERS FULLY

GUARANTEED for § MONTHS

www.americanradiohistorv.com
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PRACTICAL WIRELESS it

Practical Wireless

—BLUEPRINT

ALL OF these blueprints are drawn full-size and
although the issues containing descriptions
of these sets are now out of print, constructional
details are available free with each blueprint except for
the PW Monophonic Electronic Organ and the PW
Roadfarer.

The index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptable) to

Titte Number Price
CRYSTAL SETS
Jlunior Crystal Set .. PW94 2/-
Duat-wave Crystal Diode PW95 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Three PW97 3/6
Modern Two-valver PW98 3/6
SUPERHET
A.C. Band-pass Three . .. PwW99 4/-
A.C. Coronet-4 PW100 4/-
A.C. D.C. Coronet . .. PWIOI 4/-
The PW Pocket Superhet . . SE— 5/-
MISCELLANEOUS
The PW 3-speed Autogram 8/-
The PW Monophonic Electronic
Organ .. . — 8/-

(N o canstructional details are availuble with this blueprint)

The PW Roadfarer ac S 5/-
(Ao constructional detaits are avatlable with this blueprint)
TELEVISION
The PT Band 111 converter 1/6

SERVICE—

PRACTICAL WIRELESS. Blueprint Dept., George
Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

SPECIAL NOTE

HE following blueprints include some pre-war

designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

Title Number Price
A.C. Fury Four .. PW20 2/6
Experimenter’s Short Wave PW30a 2;6
Midget Short Wave Two .. PW38a 2,6
Band-Spread Three (Battery) PW68 2/6
Crystal Receiver PW71 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. One-valver PW§g8 2/6
Pyramid One-valver PW93 2/6
BBC Special One-valver AW387 2/6
A One-Valver for America AWA429 2/6
Short-Wave World Beater AW436 3/6
Standard Four Valve S.W. WM383 3/6
Enthusiast’s Power Amplifier WM387 3/6
Standard Four Valve WM391 3/6
Listener’s 5-Watt Amplifier WM392 3/6

pampe———— TR R R R Rl et |

I QUERY COUPON

|

l This coupon is available until 7th November, 1962, :
|

|

and must accompany all queries in accordance
| with the notice on our “Letters to the Editor”

i page.
| PRACTICAL WIRELESS, NOVEMBER, 1962 |

v___—..._______—______i

Published on the 7th of each month by GEORGE NEWNES, DIMITED, Tower House. Southampton Street, London, W.C.2. and
printed in l(ingland by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New zealand; GORDON &

Gl Ajsiay. - i nd Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa; EAST
GOTCH | Alsla) Lt e postare o ent ‘Abroad £1.7.6 (Canada £1.5.0.). TRegistered at the General Post Office

Syuhscription rate Including postage tar one year: Inland £1.9.0.

AFRICAN STANDARD LTD.

for the Canadian Magazine Post.
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PROVE
)

IT YOURSELF!

SEE HOW EASY IT IS TO BUILD ONE OF

OUR DESIGNS

FULL DETAILS OF ANY MODEL ON REQUEST—WRITE NOW @

THE
FABULOUS

“CONTESSA” mi. u

WITH 600mW MELLOWTONE OUTPUT
. ON MEDIUM AND LONG WAVES. b EEE,I?L'EED
@ FITTED HORIZONTAL TUNING SCALE ON REQUEST
@ WITH ALL STATIONS CLEARLY MARKED.
@ SUPPLIED WITH SIX MULLARD TRANSISTORS AND TWO DIODES.
@ FITTED RECORDING SOCKET AND CAR AERIAL SOCKET.
@ SUPPLIED WITH TWO-TONE BEIGE OR TWO-TONE BLUE

CABINET WITH GOLD FITTINGS.

GUARANTEED THE VERY BEST

OBTAINABLE
@ All parts sold separately

The New “CONTESSA” 6-Transistor Portable Superhet Radio features simple printed
circuitconstruction and fully illustrated building instructions, with all parts clearly marked
and identified. Fitted with 8 inch Ferrite Aerial, double {FT's and the latest in components and
design. Full tuning of both Medium and Long Wave Bands with unbeatable Selectivity and
Clearly marked station dial and room filling “MELLOWTONE" push-pull
Performance is guaranteed to be better than any other
design available to the home constructor whether used at home, out and about, or in a car.

Sensitivity.
output are standard features.

TOTAL COST

£10.19.6 rr 35

combined portable
and car radio

o

OVERALL SIZE
103 x 73 x 3§in.

FULL AFTER SALES SERVICE AND GUARANTEE

“CAPR!” POCKET-6

6-TRANSISTOR SUPERHET

Size only
44 x 2§ x 1§in.

REALLY
POCKET
SIZE !

The most
compact 6-
transistor and
diode radio
with speaker
available tothe
home constructor. Features the latest in
miniature components and circuitry.
Supplied with Mullard transistors and
two-tone moulded cabinets in red/white
or Blue/White with gold fittings. All
components are suppited in packets and
clearly identified. A printed circuit is
used with fully illuscrated building in-
structions. Push-pull cutput coupled with
a sensitive and szlective circuit make the
“CAPRI" hard to beat. Fitted Earphone
Record socket. Full tuning on medium
waves with long wave Light.

[0t £6.19.6 . 5.

COST
@ Detailed Leaflet on Request @

After Sales Service and Guarantee.

We can supply most of the com-
ponents specified on circuits pub-
lished in this.and other magazines
and books. Let us quote for your

circuit.

oilcenry’s Radio Ltd

PADdington 1008 9
5 HARROW ROAD, LONDON W2
Open Monday to Sat 9-6. Thurs. | o'clock
Send 1/- Stamp for Latest
Illustrated Price Lists.

{m ANOTAER 2 PAGES OF ITEMS

Competitive Prices.

MEDIUM AND LONG

{3 ’
QUINTET” wave pocker rapio
PUSH-PULL SPEAKER OUTPUT
o

Size
54 x 3 x gin.
Red or Blue
with Gold
trim.

Total Cost
996 rr. 2.

A Five-Transistor and Diode medium and
long wave printed circuit loudspeaker
radio. Features Ist grade transistors and
plainly marked printed circuit with
carded components, Excellent results
with full station separation guaranteed.
Including Radio Luxembourg. Push-pull
output up to 200 mW. Fitted 'Phone
Record socket and Car aerial socket.
Full after sales service and guarantee.

“PW” TROUBADOUR

T-Transistor
Superhet

Long Wave
Radio

Size
53 x 33 x 2in.

£8.10.0 rr.2-

(“"PW” SIX £7.19.6. P.P. 2/-)

Modified version of previously advertised
“PW' Superhet. Now with new style
Two-tone Cabinet. Ist grade compo-
nents and transistors. Printed circuit.
Features matched set of 7 Transistors.
New 2{ inch quality speaker and new
illustrated building instructions.

ALL PARTS IN STOCK
For “PW'"-6, Mercury-6, Weyrad MW
LW and MW/SW, “PW' Regency,
Alpha-3, etc.

Price List on Request.

NEW! “MINI-RANGER”
PERSONAL POCKET RADIO

Size only
3 x 2 x in.

Three
transistors

Two
diodes

A new prin-
ted circuit
5-stage per-
sonal pocket
radio  fully
tunable on
medium waves and top band, including
Radio Luxembourg. A tiny but powerful
radio designed to fit your jacket top
pocket. No external aerial or earth.
Full station separation with amazing
sensitivity and volume. Fully illustrated
instructions with clearly marked pre-
tinned printed circuit and [st grade
components make this radio Easy ro
Build and use. Fitted volume control
and calibrated dial.

TOTAL
COST 59 6 P.P. 116
@ . Building Instructions Free on
request.

Amazing Results-—Guaranteed !

“RANGER 3" A Three-Transistor

Size 43 x 3 x Itin. Two-Diode Personal
Radio for Medium
Waves and Amateur
top band and ship-
3 ping. Quality output
on personal phone.
Fitted air spaced
tuner, vol. control.
No aerial or earth.

Luxembourg

59/ RAB. guaranteed.
g
Diagrams on request.

-
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