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i PRACTICAL WIRELESS

Roge Trede Merk)

SOLDERING EQUIPMENT

FOR
THE
RADIO
CONSTRUCTOR

ILLUSTRATED

2" DETACHABLE
BIT INSTRUMENT
(List No. 64)

IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES
(List No. 700)

FOR CATALOGUES APPLY DIRECT
ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD,

LONDON, S.W4
“SOLIOINT"

Telephones:
MACaulay 3101
4272

Telegrams: LONDON SWw4

January, 1965

‘SUPER SIX’

M.W. & L.W. TRANSISTOR RADIO
KIT ONLY £4.17.6 {post 5/-)

When you have assembled @ All new parts. Can be
this set, you will have built in two hours.
value equivalent to a @ 6 transistors and diode.
@ 350mW output.

@ Superhet circuit. Ferrite
rod aerial.

@ Weymouth Radio printed
circuit beard.

@ Cormponent positions and
references printed on back
of board.

@ Nicely styled woaden
cabinet, I x 74 x 3jin. ||

@ Vinyl covered in various ‘
colours.

@6 x 4in. speaker giving
good bass and treble {

£12.12.0 commercial model

"l response.

@ Full instruction booklet 2!-, Refunded on purchase of kit. |
@ |.F. frequency 470 kc/s.
: Lining up service if required.

All parts supplied separately. Write for list. S.A.E. please.
@ Set can be supplied fully built for £6.17.6 tax paid and

carriage paid.
@ 9v. battery required. VT9 or P.P.9 (3/9 with kit). ’
Write for details of our transistorised radiogram (table madel) |
Ready in time for Christmas.

TRANSISTORS
Set of 6 transistors and diode with circuit diagram. Neatly
packed in foam-lined box; useful for presentation. 15/- post paid.

ELECTRONICS (Camberley) Ltd.

IS Victoria Avenue, Camberley, Surrey
{Closed Saturday) ‘

The world-tamous copper
loaded alloy containing 5
cores of non-corrosive
flux,that saves the solder-
ingiron bit. Ersin Multicore
Solder is also available in
high tin qualityalloys.60,40
in 22 s.w.g. for printed
circuits, transistors, etc

SAVBIT ALLOY
saves wear on
soldering iron bits

THE HANDY DISPENSER

Easy to find in the
tool box—simple to
use. Virtually a third
hand for tricky sold-
ering jobs. 12 feet 5-
core 18 s.w.Q,

ERSIN MULTICORE
SAVBIT alloy in a
continuous coilused
direct from free-
standing dispenser.

2/6 each

SAVBIT SIZE 1 CARTON

Contains approximately 30
feet of 18 s.w.g. SAVBIT.
It 1s also sup-

plied in 14 s.w.g .
and 16 s.w.g. Ob- \\/z/\
tainable from ra- “Va“ s‘v‘"

i . o el
dio and electrical ;
stores. W

§5/- each

wire, culs wire
cleanly, adjust-
able to most

BIB WIRE STRIPPER

AND CUTTER

Strips insulation ’
|"\\\\I] Hig
|
'

3 fi
thicknesses |||""
Splits  extruded o
plastic twin flex, =

without nicking
3/5 each

MULTICORE SOLDERS LTD.

MULTICORE WORKS -

HEMEL HEMPSTEAD - HERTS, (BOXMOOR 3636}
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January, 1965
GUARANTEED

* VALVES »

return of post
THE MOST ATTRAcTIVE GOMPETITIVE VALVE

LIST IN THE COUNTRY
All valves are new and unused unless otherwise advised

PRACTICAL WIRELESS

809

Tubes

12/6

12in.
14in.

varr. & ins.
MOST MULLARD,
MAZDA, COSSOR.
EMITRON, EMI-
SCOPE, BRIMAR,
FERRANTI TYPES,

GUARANTEED

6 Months 12 Months NEW TYPES
MW 3174

£2. 0.0 £3. 0.0]1y

£2.10.0 £3.10.0 g}v:s/m
15-17in. £3. 5.0 £4. 5.0 .. ...

HIGHEST QUALITY—
COMPARE OUR PRICES

PROCESSED  IN
FREE 1) E
POST 3 MONTHS comnca S| | RO |ogin,  £3.15.0 £5.15.0/5 00"
1 Valve 6d., 2-11 1/~ GUARANTEE or Money b (iuaran- C
FREE for 12 or more in  writing  with tee on Goods il returned
valves. every valve. within 14 days. SATISFACTION GUARANTEED
EECO L.O.P.T. Unused
0Z4  4/8)8J7GT  7/6/20L1  18/-DL82  9/~EZB0 59 U22  6/9 | | o 5
1A707 S/3l6KSGT 6-Js0F1  9/6DIbe  oilkosi  o-|uss  1a | ey csed 1u7 woiee | TRANSISTORS
1C56T 7/-8K?  5/0/20P3  12/6|DL94  6/FCa  8/-iue5  1lo/g | omplete with E.HT. rec 39/- ‘
- S T e, NTEED TOP QUALITY
1D8  ojoaksar als\aes s BAS0 isleme oe\vai U Ruge Todnciion. Bed Spot
x 4| Usl . - uge reduction. po
1HSGT 8/-|6K8G  5/-125A8G  8/- EASCS0 8/9GZ32 l7/6 U33 115. CO-AX, low loss, 6d. yd 25 yards, | stawdard L1 type now only 1/6
1L4 ~ 3/ 6KSGT 11/30L6GT 7/S(EACO 4/-GZ34 116 U35 16 S e B L Tin o8 | Whits Spot RF...... e 2fa
1LD5  4/3/6Ke5  8/8(25Y5G 8/-[EAF42 8/3/HK90 9/6|U37 26/~ -ax Plugs, 1/8. Wall outlet boxes
1LNS  4/6/6L1  9/6|25Z4G /- EB34  1/3|HL41DD 8/6/U50  4/9 Mullard Matched Output Kits 4 9 I6
INGGT 8/9i6L6G  7/6|25Z5  B/-EB41  5/-[HN309 19/-|U52  4/8 SPECIAL C.R.T. OFFER OCNID aud 2-0C81.
1R5 5/6/6L18 7/9|25Z6 8- EB91 3-lHVR2 0/~ U768 5/0 Due to huge Bulk 8pecial Purchase R.F. Kits OCH, 0C45 (@) 12/6
105 5/3i6L18  11/627S0  17/QEBC3S  4/9KT32  8/8/U78 4/ | | 5'e are offering MW 31/74 Tubes at | | % traasistors.
184 /6|6LD20  7/8/33C1 6/9 EBCAL  7/9/KT33C 4/~ U107 12/8 | | he unrepeatable price of 29/-, MW AF114 8/- 0ca4 5/6
i85 4/6/6N7  7/6/30C15 11/8)EBCS1 7/8/KT38 14/-|U191 11/6 | { s5jus chitio, 39/- P.p. 12/6. The | | AF1LS 718 045 5/6
M itk Seners oEarsy sjoknss 1v6|vses b | Libovesresirateed o monns f\Apny 520G 3
3A4 4/./6P28 9/9/30L1 8/6 EBF89 7/B|KT61 11/-/U301 12/- AF127 18 0Cs1lD 5/8
3A5 8/9{6Q6G  6/6/30L16 9/9|EBL21 10/9KT63  4/6/ U309  6/6 | LOUDSPEAKERS 3 0 Top Makes [ OC26 12/6  OCs2 6/
3D6 4/9/6Q7GT 8/9:30P4  9/6 EC52  4/9/KT66 13/8|U320  9/6 sin. 7 16 Sin. 8 /6 oc3s8 14/- 0OCL70 8/6
i P Gk e eens wives g 0o 76 o
g 9,30P1 -

3544 :lle ggg; gfn’mpm ;s ECC81 7/, KTW6L 5/9 U404 ﬂll- GONN ECTING WIRE GERMANIU M. s DI?D_ES
5R4GY 9/6 6567 4/9/S0PL13 9/6/ECC82 4/- KTW62 6/6/US0L 17/8 ge{wml Purpose nuniature detector,
T4 §/./6SH7  8/-35C5  B/6ECC33 4/9|KTW63 5/9|UABC8O 7/- | P.V.. Bught Colours. Five 4 /_ R sd
SUsG  5/6l6s)7  5/6[3L6GT 8/-ECC34  9-KTZO 11/~ UAF4Z %0 | 2511 coile onls. 3:;16‘1/61(;13'.1 d highest quality. Indl-

5v4G  7/8]68K7  5/-|35W4  6/-ECC35  5/9L67 3/-1UB4L  7- Tt 2 quality. 1o
8SL7GT 5/9|35Z4GT 5/6/ECC40  8/6/LN152 6/8|UBC4l 7%/6 vidually teste -
sysa  41008LTAT 0sszseT 7/-(ECCBL 5/6MUls 3. uscsl 70 | 3 VALVE AMP LIFIERS 8/6 doz.
SYaor bl0lesqr /a4l G/6ECCEZ  8/-N37  10/8|UBFSO 79 | kit of new parts, cousistiog chassis | SILIGON  RECTIFIERS
524 9/-8587  3/6/32 6/6|ECC83 g’g N78 17/~ \UBF89 ¥/6 | mains and output transiormers, valves | Guaranteed performance, Top Makes
5246 7/3|BU4GT 9/8/50B5 9 4 .../ N108  1%/- UBL21 15/' (P61, 6GB(i, 6X5U) and all components. { Tested 250V working.
gi6VeG  4/6(30C5 8/6/[ECC85  7/6N152  8/7|Ucd /9 | With tull mstructions for making high | junma ua0mA
:?a%g l;l/- sveaT 819 M)Lt:;;'r ;;s gg%so g;g gg 7/6 ggggg g;g guin amplitier with separate bass and | (1 tor 9/8) 3/ 9 (3 for 19/6) 7/ 6
v 53K 6 ‘ treble controls, negative feed- -
a8 %’ﬁ‘gigﬁ 3PleiBr 178 ECFS2  8/3PABCSO 8/- UCF80 10/8 | pac), ete. Truly unusual vane 29[~ Satve HOLDERS. B76, 64. es., with
6A8G  7/9'6X5GT 6/-{81SPT 1l/-p 11/e PCS6  11/6 | UCH2L 9/6 Screen 8d, #a., BOA 8d, ea., with Screen
GASOT 12/67BS  10/8162BT  L3/8IEkp Slaloons, S8 \onez 731 MAINS TRANSFORMERS 8. ca lni. Uiial 60, Maida Octal 4d.
sac 31 Zgg '17;3 78 5/ ECHSL  7/-PCC85  7/9|UCLS2 6/ Excelient Quality (-uarame:-d S (1 (o 15, I dteriairdh
sAGs 20788 TGg, 5/6/ECHB3 B/B[PCCSS 11/9|UCLES 12/- | {'wight rnountig 250-0-2
6AGT  6/9]7 7833 9/6/ECL80 6/6PCCSD /6 |UFAL 8/ | ;PHE! mounLg S A12/6) LINE TRANS
e8Aks 5.7H7 - WM . DolECISe  8i-lpccise 12/-|URse 5/ | So.mALI Y 8 A B0mA 9/6 | muge quantity, mow  makes
eALs  37¥s &R 10 GIECLeS 10/6\pCFs0 6/9|UFsg 3/ | Ditte semi-shrouded 9/6. at only
eAMe 9728 8-iASPTAIDURCIGL 12/-lpcree  7-|uUFss 7/ 8AE enamrine . 29[«
6AQ5  6/- iocl 1”’; 813 49/-ECLES 197113 PoFss 1%;- UF8S  3/- 13 CHANNEL T.V.s —— — -
8ATE 5/- 832 14/- S| ECr SOt IS ULAL 8/- | Taple Models. Famous Makes. Abso- MOTORS. ~AC/DC 3-8
6AUS  7/-[10C2 148100, 1o/gEF36  3/3/pcL82  ¥/3| UL 14/- | 20 B T g T volts. ‘Totally enclosed  standard
oave  bio 1065 10/ s 3 EF3s  7l6lboes AL S e elre dn b5 Wuge nurehase mmtag, poweriul V puler, 7 (6
55 = | direct 1 . They are untested shes, in. x Zin.
.|10F18 10/~ _[EF40  11/-IPCL85 10/6 0 3 direct from source. v ar t
opag  yelliPiivetel,  FGmedl acpciel ipalURic i | st wben wokie  ELECTROSTATIC
718/ EF42 N 3/9/UU6 1176 | : i
RS 1Ll0P1s  /6(5000 éjg‘srso BRGTENSS B/a|u; sjg| 4n £2.19,0 17n £4.19.6 SPEAKERS
emHe @/61001° Jlileoay /g SE20(A) SIOIPEN4S 416 UUB  1u/e R e oy s 0 (D
PL33  9/6|UYIN 11/- fetieT ik - Bargain 5y
egng g/,g }g:gﬂs 13/’8 333? ;;g EFBO 4/6/PL36 9’5 uY2l 9//3 * BULK BARGAINS * 9/6 pair.
6BR7 8/815A7; sglooos  4/9iEELo  SGPLES 10/ |U¥4l 61| 1o poTs, Popuar vames. 3K to ACCUMULATORS
6BR8  9/8l19AUy8 9/-|8003 5/9 EF8S  6/9/PL82  6/8 3!‘?’488 g;: 2 Meglg Unused, mixel;l, pree 4/6 Smaall * volt 3 amp’hour, 3/8 each.
8BWe 7/9i1oAU7 6/-ATPA  2MMppg,  3)lpDsa  6/6|VPES 29 | SakDEHiERE of iy Wicoric.  H-T. TRANSFORMERS
6BW7 bl-loAve e/olAz31 7/6|EFO1  3/PL83 €6 VPSS 219 | CONDENSERS. 25 Mixed K X L
804 2/3[19ax7 e/6(AZ41 /- ZEE 9/’6 ELast 8//5 ai 55& Mauy  popular  sizes.  List 4() /" 2001230V a.c. 300-0-260V 30 e
gg: g;g 12BA6 g[/é gfg glﬁ EFI84 9/8/PM3a 8/-|VR150 8/~ Value £5. Our price Tu)Nﬂian,Go 3 amp. Gift 27/8,
aco  11-15RES giglcBLa1 13/0EKS2  TIORPXS  12i8 wie 49 CONDENSERS
6CD8G 19/ 13y ggcCH3s 1y/gELIZ  SOPXES  Bwel US| ITYRRET TUNERS] F. 2 gang 15415 pf. standara with
scHé  8%hom1 17@\CYIL  JS\erss 1U6PYs2 10/|3ey  8/8 | |Most makes, sour choice if avail-| SO melion 8/9, AN/ o pi. sod
12H8  1/8 EL35  6/-PY33 10/6|X65 11/ | |able, with valve 16/ less valves| fqiiart Sy o Sy mofiom. 419
63 9/8l 3156y gjgDASo 11/6ELES  ISFYSS 1008 1 ; ) Standard 0005 ¢ gang, 4/6. Sinall
08  Sfa2rver 8. DACIE Eripry STYS 003 oow gy | AR nauries SED B A
6 7 B
aks  8llSR70T S0\nAree 7jalELAZ  D/OEXSE /6 xish 21/ A.C. MOTORS
8F6G 4/8!19 KBGTII/G DF33  8/9|prgs 6/6/PY38  8/9 §§gm 25’: 100 RESISTORS 6,6 For ‘.2'-3(;} “a.r.n Powerful. self-atartiogs
6F18  4/8119Q7GT 4/9DFOL  3/-pres  o/o|Pysoo  7/9|yes g/ | Excellent. Bizes -3 watte weight 14 1., 12/6.
Ghls  ojaSA7 T-DEY  JGELL  USEYSOL 78izes a4 SYNCHRONOUS
GF10 6/ 1o5uy 3/gDHE S/Tuy; samie o> %) 100 GCONDENSERS 9/6 MOTORS
6F32  4/9198]7 5/6/DH76  4/8/EMS0 7/ RL1IS 1l/-| messsssmmmar, | [1Miature Ceramic and Silver Mica 044956y 4.0, 500 top quality 1 rew.
6F33  4/-[125K7 4/6/DE32 9/6EMg1 8/9|SP41  2/3 Comdensers, 3 pF to 5,000 pF. LIST oy ur. Tdeal elocks, timers, etc., 12/6
EH6 _ 1/9195N7GT 69\ DEOL %//e EMss o/6sPeL  g2/-|] 100w || VALUE OVER £
675 4/3/128Q7 8/ -[EN31  16/-'S5U25 18/ - N
615G 3/-13D3  6/6|DKS8  7/9EY51 folsusiso 4/s | NOT _25 TAG STRIPS 4/ Q“nﬁty"g{,‘jﬁi,‘gﬁ’;&?‘gﬁ"nm
8J5GT  4/3,19AQ5  7/9)DL33 7/8/EY86 /31 T41 819 LISTED 2, 4.6, 8 way etc. Unused. not listed. partioularly rare values,
8J8 3/8'19BG6 14/-/DL: 7/8 EY88 /6/TDD4  8/6 %}? E. 100 HI STABS 96 | TELEPHONE D.  ORDI
i towes oaDis  MiBE oW WS < 19 t0 5% 10002 to 5 M0 DISPATCHED THE SAME DAY
! 7i= ‘o 0 -

e
Post: 2 1bs. 2/+, 4 lbs. 2/8, 7 Iba. 3/86, 15 lbs. 4/-, etc. (C.0.D. extra}). ALL VALVES LESS 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO.

www americanradiohistorv com

350 352 Fratton Road, Portsmouth Tal: 22034
72 East Street, Scuthampton
ALL MAllL ORDEE, RETAIL SHOP AND HI-FI ROOM

DEVONIAN COURT PARK CRESCENT PLACE,
BRIGHTON.

Tel: 2585¢

Tel. 680722


www.americanradiohistory.com
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THE PEAK 60

60 WATT AMPLIFIER

A multi-purpose Ligh output power amplifier for MICROPHONE
and INBTRUMENTAL appllcations or for providiag high
quallty sound for Auditorfums, Hals, Dance Bands and outside
Public Address fanctions.

TINEST
\NRB“\!G‘T‘\““

EKTENSNf R

As the amplitier is capable ol delivering 60 watts over a wide
frequency range it ls equaily sultable for Bass Ouitar. Lead
Gu]m, or Voice leproducuon ln addition It vll.l meet the moet

where peak Power is not o!’ pllm' lmport‘nce

The use of the two inpnts with their associated volume controla.
together with the Master volume control givea an effective mixing
facllity. S{lver hammer finlsh. Black perspex front panel,
Overall size 14 x 9 x 7in. high inciuding cover {(plus 1}in high
haadles).

BABS AND TREBLE CONTROLS

MASTER VOLUME CONTROL

MIXING FACILITIES

BUILT IN PRE-AMPLIFIER AND CONTROL UNIT
60 WATT UNDISTORTED OUTPUT

BWITCHED' QUTPUT for 3 or 15 ohms loudepeakers

TWO INPUTS high gain and low gain with individual
volume controls.

FULL DETAILS ON REQUEST

£18.18.0
ABSEMBLED AND TESTED e #256.4.0

(Ventilated Cover with chrome plated handles as illustrated
38/- extra).

STERN-

GREAT BRITAIN'S GREATEST

Ready
built
and
tested
46 00

MAKE YOUR CHOICE
FROM THE FOLLOWING <

#4100
X
0o

Complete Instruction
Kit book

available

aseparately
Stern Mono-Gram Ampliier 3 Watlé ... ...cveseeeensreanenss 2/6

Mullard 2 valve Audio Pre-amplifier . ...

Muliard 3 valve Audio Pre-anplifter 210
Mullard ““3-3” Ampllfier with Passive Control Unit Model $8/BO
Jwalts (...l o erbtararend - o ot e oa e & Sari . .o 481 810

Mullard “*5-10"" Main Amplitier Model 510/M. 10 watts ..,... 00
Mullard ~5-10" Amplifier with Passive Controf Unit. 10 watts ,. £12 0 ¢
Btern JL10 Double Feature Pre-amplifier jor Audio and ¥ape,, 213 18 0
Stern JL10 Main Amplitier Mono. 10 watts . . 210 00
(The above two itemne purchased together) .. ... L. 828130

£0 100
£1313 0

411100
213100
£16 00
21919 ¢
413130
£32 10 0

2/-
38
2=
2/
2/
8-

CLYNE

SOUND
REPRODUCING
© AND

e o Sdrnalarn « bl

10/«

el

EQUIPMENT

READY BUILT
AND TESTED OR
KITS OF PARTS FOR
HOMECONSTRUCTION

8tern Twin Three Bterev Amplifier.

8tern Twin Three Btereo Amphﬂcr
Speakers and Leads ,

Mullard <10+ 10" Stereo Amplmer.

Mullard *10-+10" Sterco Amplifier
10 watts per Channel . ..

8 watts per Channd. ,
in Portable Casé with Two

10 watts per Chanmel ,..,.
with Passive Contrcl Unit.

218 00

Mullard 4-channel Electronic Mixer Unit Model 2H for 2 Mics.

Radio and Gram. ,.............
Mullard 4-channel Electronic Mixer Unit Model IL ............
HF/TR3 Tape Amplifier with Power Unit .....
Type “C" Tape Pre-amplifler with Power Unit

80
110 50
ceriveiean... 213130
.24 00

Cgserasien

STP-1 Tape Pre-amplifier with Power Unit. Mono and Stereo .. £22 0 0

CR3/8 Tape Recorder with 8tudlo Deck ...........

e, 238 80

£16 10 0
80 00

24 00

£19 00
218 10 0
28 00

/-

104~
8/8

10/-

8-
5/-
e
e
8/¢
18/=

8-

INDIVIDUAL DESCRIPFIVE LEAVLET8 GIVING TECHNICAL BPB(‘]’FICATIONS DIMENRIONS,
PRICES, TERMS, ETC.. FREE ON REQUES

www americanradiohistorv.com
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STERN FIDELITY MK. II VHI/FM
Kit o Parts £10.10.0, Bufit and
Tested £14.5.0, Carr. and Ips, 0/-

ARMSTRONG

glz%no/'l‘uner Amp, Model 127M

StereolTuner Amp. Model 127 £37.10.0
M/ Tuner, Model 223, £28,15.0

FM Tuner Model 224 £22,10.0, Carr.

and [ns. 7/6

JASON

FMT1 FM Tuner. Kit of Parts £6,15.0.

FMT2 FM Tuner. Kit of Parts £10.12.6,

FMT3 FM Tuner tor Fringe Areae.

Kit. of Parts £12.5.0.

FMT4 FM Tuner £20.0.4,

ITV2/FM/TV Sound. Kit of Parts

£15.15.0.

Carr. and Ins. on above 5/- each.

TRIPLETONE

FM Tuner unpowered, £13,18.6.

FM Tuner Self-powered, £15.14.6.

Carr. & Ins. 5/- each.

Descriptive leaflets free on request,
Pleage state model required.

PRACTICAL WIRELESS

RECORD PLAYERS

Garrard SRP10 Singie Player £5.9.1.
Carr. and Lns. 4/6. BSR UA14 Auto-
changer £518,6, BSR UAl5 Auto-
changer £5.18.6. Garrard Autoslim
Autochanger £6.10.0. Garrard AT8
Autochanger £10.19,6. BSR Super
Slim Autochanger £8.19.6. Garrard
AT5 LM Autochanger (3000LM
£11,11.11. Phillips AG1018 Stereo/
Mono Record Player £12.12.0,
Carriage and Ins, 5/- on above.

Garrard 4HF Single Player £18.17.6.
Goldring Lenco Mode! 88 Trans-
cription Turntable £18.18.5. Garrard
Laboratory Type '*A” Autochanger
£19,15.0, Garrard Model 301 Tran-
scription Turntable £20.12.0. Goldring
Lenco GL58 with 580 Cartridge
£21.18.0, Goldring Lenco GL70 less
Pick-up Head £27.9.
Carr, and Ins. 1/!‘ on above

Descriptive leaflet including prices
with alternative cartridges, dimen-
sions. terms ete., frec on requesi.

811

LOUDSPEAKERS

We supply a

completerange

of fioodmans,

. Wharfedale,

Btentorian,

TSL Hpeaker

R Units and

E complete sys-

tems. A com-

prehensive

leaflet is avail-

able on request

s covers

technical

rpecmcahoua

and prices of
nearty 50 types ineluding:—

Celestian Model CX1512 (aa illustrated)
£11.10,0. Celestian Model CX2012
£16.10.0. Stentorian HFE12 5 watts
£3.16.0. Stentorian HF1012 10 watts
£4.12.0. Goodmans Axietfe 8 8 watts
£5.6.7, Goodmans Axiom 10, 10 watts
£6.5.11, Goodmans Axiom 201, 15
watts  £10.17.4. Wharledale Super
3/RS§/12/DD  watts £6,14.2. Wharfe-
dale Golden RS/DD 8 watts £7.17.5.
Wharfedale RS/12/DD, 15 watts
€11.10.0.

Guitar Speskers include:—
Wharledale W12EG 15 watts £10,10,0.
Wharledale W15EG 20 watts £17.10.0.
Goodmans Audiom 51B, 15 watts
£0.2.8. Goodmans Axiom 61B, 20
watts, £14.7.8,

Carr. and Ing. extrr.

ELECTRONIC HOBBIES ORGANISATIO

TAPE EQUIPMENT AND ACCESSORIES

Latayette Btereo Tape beck with Built-in Preamplitier. C. and 1. 13/- .. 42 gns.
Collarg Studio Tape Deck ! track Heads .. . £10.10.0
Collaro 8tudio Tape Deck } track Heads .. £13.19.8
Truvox D82 Tape Deck with § track Heads ., . £26.5.0
Truvox D84 Tape Deck with } track Heads . £29.8.0
Brenell Mk, 5 Series 2 Deck with | track Heads 31 gos.
Brepell Mk, 5 Series ¢ Deck with  track Heads ., . 4] gns.
Wearite Model 5A Deck with } track Heads ., . £42.0.0
Wearite Model 58 Dreck with Stereo Heads . . £49.7.0
C. and |. on above 10/- each.

BUY NOW AT EXISTING PRICES!

We regret that due to Government Surcharge on Imported
Tapes these prices will be increased from January Ist 1965.

AMERICAN ACETATE TAPE BEL CLEER ACETATE TAPE

8Standard &in. 6001t Standari

Long Play 2001t Long Play

Long Play b 1,200ft. Long Play
AMERICAN MYLAR TAPE b 1,200t Standard

Double Play Tin. 1.8001t,. Long Play

standard Play Postage and P'acking ll» per Reel extra

Double Piay 4 or more Reels POST FREE.

Long Play 20, We also stock the complet.e range of Scotch
Sfin. Double Play Boy, BAS) Tapes. Accessories etc. Price
7in. 7400". Double Piav 25/- List free on request.

rULLY AUTOMATIC TAPE SPLICER 14/8. P. & P. 1/6.

PLASTIC TAPE SPQOLS 2}in. 1/-; 3 in 1/3; 4in. 2/-; 5in. 2/-; 5%in. 3 7im. 2/6,

PLASTIC SPOOL CONTAINERS. Vor spool sizes Sic. 1/8; 53in. 2/~ 2/3.

Aoy amgle item plus fid. P. & P. Orders over £1 post free.

WE CARRY FULLY COMPREHENBIVE STOCKS OF TAPE RECORDERS. DECKS
AND ACUESSORIES AT ALL BRANCHES OR ORDER WITH CONFIDENCE BY MAJIL

www americanradiohistorv com

MICROPHONES
Acos Crystal Model MIC 45/1 18/6.
Acos  “Stick” Microphone, Crysta:
MIC 39/1 32/6. DM.303 Dynamic
High Impedance Desk Microphone
romplete with Stand. Meiallic Green
IFinish 5gns. BM.,3 Quality Crystal
Microphone with Muting Switch.
Complete with Lead, Neck Harness
and Removable 8tand Adapter 308/8.
Matching Table Stand 12/8 extra.
DX.20 Dynamic High Impedance.
Black Crack e Finish with Desk 8tand
59/6. DM.301 Dynamic High Im-
pedance with On/O# Bwiteh. Omni-

¢ directional. Chrome plated diecast
frame 89/6, DM.304 Dynamic Dual
High or Low with On/Off 8witch.
Satin chrome finish 89/6. DM.107,
Dynamic High Imp. with Switch.
¥ Chrome and black enamel finish 69/6.
MICROPHOKE STANDS
8.4 3 seetion floor stand 59/6.
MS.8 2 eection floor stand 108/-
| MS.2 2 sectlon desk stand 22/8.
P. & P. 2/6.extra on all above.

STERN- T
Eleclronics Centres
throughout Great

Brlta’n futt fist
over: (h’ page
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The P.W. AUTOCRAT
CAR RADIO

As featured in
“PRACTICALWIRELESS"BLUEPRINT

and described on pages 624, 625, 626
in the NOVEMBER ISSUE.

ALL REQUIRED COMPONENTS
CAN BE PURCHASED AT ALL
STERN-CLYNE BRANCHES.

The total cost of parts specified
amounts to approx. £12, but we can
supply the complete set of parts to
build this

LOW COST CAR RADIO

For ONLY £7.19.6

STERN-CLYN

GREAT BRITAIN'S GREATEST ELECTRONIC HOBBIES ORGANISATION

P. & P. 5/-

NEW LOW PRICE IR

COMMUNICATION & VISIT muﬁﬁN:g:chS kel
ECEIVERS “kSTERN'-CLYNEE‘-ECTV_»__A____’
RECEIVER STERNEIIN S o

13 Tottenham Court Road, W.1. M J8eum 5929/0095, Half Day Saturday.
23 Tottenhum Court Road. W.1l. vUSeum 3461/2. Hali Day Thursday.
300 Edgeware Road, W.2. PAbuington 963 Hali Duy Thursday.

108 Fleet Street, E.C.4. FLZet Staeet 5812/3. Half Day Baturday.

1462 Ilolloway Road. N.7. >»ORth 7941. Hal’ Day Thuryday.

¢ Camberwell Church 8treet, 8.E.5, RODney %870, Bali Day Thursday.

CROYDON 7]
12 Butfolk House, (ieorge Btreet, MUNicipal 5250, Hall Day Wednesday.

Model HE 40, Frequency range 350 Ke/s-30 Me/fs in
4 bands. PRICE £19.19.0, Carr. 10/-,
Model HE 30. Frequency range 550 Kc/s-30 Mc/s in %
4 bauds. PRICE £34.13.0, Carr. Pald.

Model KT 820, Specification as ITE-30 but offered as 8

complete kit of parts, PRICE £26.5,0. Carr. Pajd.

Model HE 80. Frequenoy range 540 Ke/s-30 Me/s and 38

142-148 Mo/s in 5 bands. PRICE 261,190, Carr. Paid.

Wodel HA 83, Frequency range 550 Ke/s=31 Mc/s in
4 bands. PRICE £25.4.0. Carr. Paid. F

Starflits 80 Watt Transmitter
Band coverage 80 - 40 - 20 - 15 and 10 Metres,

PRICE £30.9.0, Carr. 15/-. (H.P. Terms available).
8end 5.A.E, tor tully descriptive broohure,

BRISTOL.

26 Merchant Btreet, Bristo. 1, Brictol 20261, Open 6 days a week.
LWERPOOL

52 lLord Bireet, Roval 745), Opcr 8 days a week.

IMANCHESTER

20/22 Withy Grove, Manchester 4. 3LAckfriars 5379/5248,

Open 8 daye 8 week,
SHEFFIELD
125 The Moor, Bheffield, 31efflelc 20993,

NDREN QU IRIES O
Dept. P.W, 3, Eden Grove, Holicway, London N.7. NORth 8161/5.

www americanradiohistorv com
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SUR

ITON PARK RADIO LTD.

ALL ORDERS DESPATCHED;SAME DAY @ WE PAY POSTAGE AND INSURANCE
MONEY REFUND GUARANTEE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

MARTIN RECORDAKITS nep. | & [iRi
HALF TRACK of

TAPE AMPLIFIER FOR STUDIO DECK with ready
wircd printed circuit, control and input panels, mains
and output transformcrs. knobs, plauns, screws, ete.
EF86. EUCR3. KZ80, G oand 2 ELR4 watts
output. Magic eye, Radio and Mic. inputs. Ex. speaker
socket. Tone and Monitor coutrols. Can be used as an |

amplifier ... ... £11.11.0 | 47/- 8 | 25/8
COLLARO STUDIO DECK. Very latest model, 4 speeds, |
3 rotors and 7-in. spoois | ., £10.19.6 | 44/ 8 | 24/8

CASE for above with 8 x 5in. speaker. {wo-tone g're‘

£5.
COMPLETE KIT with tape and microphone, 229, 198 120/~ | 12 | 44/-

QUARTER TRACK
TAPE AMPLIFIER FOR STUDIO DECK as above
£12.12.0
CASE as above with speaker, two-tone grey,, £5. 5.0
COLLARO STUDIO DECK fitted Marriott “X™ series ‘
......... £13.19.6 | 56/~ | 12 | 20/8
COMPLETE KIT with tape aud ticrophone. . £33.19.8 (136/- | 12 | 48/10

TAPE PRE-AMPLIFIERS
HALF TRACK ior STUDIO deck. 400 mV out £8. 8.0 | 34/~ | 8 25/8

52/- 8 | 27/8

Mthly.

MARTIN AUDIOKITS Dep. | & pute.
o

The new MARTIN all-transisior TEN WATT AMPLI-

FIER kits represent excellent value for money. Rach
wnit i complete, requiring only to be connected to the
next. We show only the popular umnits here. Qthers
are available. Leatlet upon request.

UNIT 1.
Mag. PU,
9-15 Volts.
TNIT 4.
63

9-15 Volts.
UNIT 7. MAIN AMPLIFIER. 10 watts. 6-transistor
Transformerless Push-pull output. Mounted on leat
gink. 15 ohris output. 40 Volts supply. ... .. £6.12.6

UNIT 8.

Heavyy duty transforiner, rectifier aml smoothing £2. 15 0
CONTROL PANEL for Units | an 0.8
ALL FOUR ABOVE UNITS WITH PANEL 15 ohms

£15. 8.0

UNIT 5,
output.

FIVE INPUT SELECTOR. Size 3} x 3in.
CUrystal P.U., Radio \ﬂc Tape head.
Must be nsed with Unit £2. 7.6

PRE AMPLIFIER AND CONTROL Size
Volume on/off, Bass and Treble controb.
Must be used witb 'nit 1 £3. 2.8

POWER SUPPLY. (ives 9 and 40 Volts.

82/~ | 12 | 22/8

MAIN AMPLIFIER. As Unit 7 but 2 ohms
24 Volts 25.12.8 |
UNIT 6, POWER SUPPLY. As Unit 8, use with iiuit 5

£212.6

i i 2,
QUARTER TRACK as ahuve : £9.9.0 30/~ | 6 284§ ap; poUR GNITS 1. 4,5 & 6 WITH PANEL.  shine |
TAPE HEADS | £14. 5.0 | 57/- | 12 20/10
BRADMATIC Hali traik Record/Playiack and Erase STEREO VERAIONS NOW AVAILABLE. LEAFLET
onplate ... £1.19.6 UIDN REQUEST t
NEW ARMSTRUNG TUNERS ANI] AMPI.IFIERS F-M. TUNERS
TRIPLETONE F.M. TUNER, Less power.... £13.18.8 | 46/- | 12 | 20/8
. TRIPLETONE F.M. TUNER, With power. ... £15.14.6 | 88/- | 12 | 23/1
Py JASON JTV/2 F.M. and T.V. sound. Swntahed. seif:
% POwered ... ...l 5.0 | 89/~ |18 | s2/7
S| : GRAMOPHONE UNITS
Model :22\ Model 223

* TUNERS. SELF- POWERED

£22.10.0  90/- | 12 33/-
£28.15.0 115/- | 12 | 42/2

FIERS.
127 A.M./F.M. with b watt amp

......... £26.10.0 108/~ | 12  38/10
227 AM./F.M. with 10 watt amap L..... £38.15.0 147/- |12 @ 53/-
® TUNER/AMPLIFIERS. STEREQ
127 AM./F.M, with 6 +5 watt amp ........ £37.10.0 150/: | 12 | 55/-
227 AM./F.M. with 1010 watt atap ... ... £52 15.0 211/- |12 | 7314
228 As 227 plus Mag. P.U. . 6. 0.0 214/- | 12 82/1
® STEREQ AMP 222 m 10 watt £2~ 10.0 110/- 40/4

SHELF MOUNTIN £3.10.0
SEND 'OR NEW LLAI I PF l l\I\G UL

MONO AMPLIFIERS

LINEAK L45/A 3 valve, 3 watt, . . . ......,

DULCE GA5 Iutegrated, 5 watts, EC'1.86 valve 513 2 8 52/6 | 12 | 19/3

TRIPLETONE HI-FI MAJOR 10 watts output. 2 EL84 |
£15.18.9  64/9 | 12 | 23/3

LEAK TL12 10 watt MAIN AMPLIFIER ., £20. 0.0 ' 80/- 12 | 29/4

LEAK VARISLOPE Mono Pre-amplifier. ... £15.15.0 63/- | 12 231

DULCI DPA15 15 watl with 2 valve Pre.amp. .. £26.5.0 105/- | 12 38/6

e

STEREQ AMPLIFIERS

ROGERS CADET Mk, [§ with £.A. .. £26.15.0 (107/- | 12 | 38/2

LEAK TRANSISTOR STEREO su: A £48°10.0 198/ | 12 | 727

LEAK SPEREN 20 P A arwl main amplifier €55, 9.0 229/- | 12 | 80/3
e

Hi Fl LUUDSPEAKERS

GOODMANS AXIETTE 8-inch ... %557
GOODMANS AXIOM 10 inch . £6.5.11
GOODMANS 5KI20/XL lv\eeter and crossover £7. 7.0
GOODMANS X05000. £2.0 X0950, £5.10.11 |
GOODMANS 210 12in. uu Full range. 15 watt. £10.17.8  43/6 8 | 24/3
GOODMANS 301 12 . Full range. 20 watt £15. 4.6 | 61/- | 12 ' 22/4
GOODMANS “MAXIM” 70/- | 12 25/8
W.B.HF1012 luiu. unit, 3.75,
WHARFEDALE SUPER 3 Tweete
WHARFEDALE SUPER 5 Tweeter,
WHARFEDALE SUPER 8 RS/DD..
WHARFEDALE SUPER 10 RS/DD. Full range £10.18.0 | 44/~ 8 | 24/3
WHARFEDALE RS§/12/DD 12in. wunit, Full range

£11 10.0 | 46/- 8 | 25/6
WHARFEDALE SUPER 12 RS/ £17. 70/~ |12 | 25/8

DD 10.0
LEAFLETS BY WHARNP FDALE AND GOODVANS ON REQUENT.

TRA ALL \IO[)EI%
CHNICAL DETALS.

SURBITON PARK RADIO LTD

NEW BSR UAR25 with Mono vart ., . 6.0 —_— = -
GARRARD SRPL0. Ringle player, Mono cart. . £5 10.0 |
GARRARD AUTOSLIM, 4 specid changer, Mono £6.12.6

GARRARD AT6 AUTOSLIM DE LUXE, Mono £10.10.0 42/~

GARRARD AT5/3000 LM as AT/6 with slim

8
GARRARD AT/5/P lmprvd auloslim (stereo) £9, 0.0 8&/- 8| 274
8

arm (Mered) . ...................... £11.12.0 | 48/8 25/0
GARRARD “DECCADEK" Bingle I’l.lyep' with
becea Deram Cartridge . £15.15.0 | 83/- | 12 23/1

GARRARD 4HF Transcript

n U

no .. £17. 0.0 | 88/~ | 12 2411

GARRARD LAB. “A” Tramcrlpuon chnugn .£19.14.9 79/~ | 12 28/11
GARRARD 301 STROBE Transcription unit. £22. 0.0 88/- | 12 32/3
PHILIPS AG1018, Stereo cartridge, will change 7in.

recarda with adaptot, 10 - extra, . £12.12.
GOLDRING GL58 with arm but less cartridge. £1/ 1
GOLDRING GL70 with arm but less cartridge i27 9.
GOLDRING “88” Trunacription. less arm .18..

0
0 #9/- 12 2411
4
5

GUITAR SPEAKERS

FANE L |2in. Heavy duty nuit, 20 watt o
WHARFEDALE W12/EG 12in. 15 watt LEAD 510 10.
WHARFEDALE WI15/EG 15in. 15 watt BASS £]17.10.

42/- | 8 238
70/- | 12 | 25/8

oo
ooo

GOODMANS AUDIOM 51 12in. 15 watt BASK £9 28 36/8 8 | 27/8
GOODMANS AUDIOM 81 1Vin. 20 watt LEAD JI' BASB |

T 57/8 12 21/1

GOODMANS GUITAR Speaker Audiom 81-15" 5&’) 0.0 100/- | 12  36/8
GOQDMANS AUDIOM 81 18in. 30 watt BASS £27.10.0 110{- ' 12 | 40/4

FOR «¢:OODMANS LEAFLET “LOUDSPEAKERS FOR

Wi
ELECTRIC GUITARS."

GUITAR AMPLIFIERS

LINEAR DIATONIC |2 watt, 2 inputs. .. .. . £13. 2.6 | 52/8 | 12 | 19/3
LINEAR CONCHORD 30 watt with COVER.. £18. 4.6 77/~ | 12  28/2
LEAK TL25 with Pre-amp., 25 watt_ . £42. 5.0 [169/- | 12 | 61/11
LEAK TL50 with Pre-amp., 50 watt ..... £51. 5.0 1205/~ | 18 | 75/2

MICROPHONES AND FLOOR STANDS

RESLO RBH/T Ribbon £11. 2.8 44/6 | 8
RESLO RBH/TS Ribhon with on/oft switch .. 513_10.0 54/- | 12 | 19/9
RESLO Heavy Duty Floor xtand . 0.

TEISCO DM3041 Dual impedance with switch .
PIEZO BM3 Crystal with switch .

JAP: FLOOR STAND . ... .. _....

24/9

EASILY REACHED BY FREQUENT TRAINS FROM

WATERLOO TO SURBITON
Phone: @ Order for Cash, C.O.D. or Terms

m KIN 5549 @ Hours 9 a.m.-6 p.m. (1 p.m. Wed.)

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY @ Open Lunch Time and all day Sat.

www americanradiohistorv com
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1 HYH 4= Q305 10 5/8 5A174G  §/-) 6HEM 1/6]9D6 4/8, 534 1/3 4813C 304
Brand new individually Kros 1| Qs s A FE N T I (A 8- | 3701 9)-
7 5/= T 8/ 5T4 e | 83aWaA 10/- 12A8 18|53 8/~ | 5726 8.
checked and guaranteed KT76  8/6| R 8- 5U4C 46| 635 36| 12AHT 5/~ | 5y 8/~ | 6064 7‘.
KT88  18/-| RG4/1250 5V4G  B/-1433G 2| 12AHS 11/-|75 5/6| 6065 6/
v A L v E s KTWO1 4/6 - 5X4G  8/6| 65 3/8| 1AT: 47|70 5- | sos0 22/~
KTW6S ./-| RK72  8/- 3Y3G 4/ {6J6W 8- | 12AUT  5/-4 7T 8/61 7103 19
AC/HL 4,6 | DLsl0 /- | EFy, o) KTZ — 6/-[ 3130F 15/~ 5YSGT 5/-|6J7G /- 124XT7  6/-178 8i-1 7475 2~
ACP4  6/- | DLSIY 15/- | BFy2  2j-i KTZ63 G&/-[8130  12/6 SY3WGTB |6J7M 8/ [ 124Y7 10/-] 80 5/8| 8013A 25/-
ACOPLN 5/~ | KSOF 23/ | EF9s  5j-| LF2  10/-| 8Pz 8/6 5/- /- gRGGT 5/6] 1BAS  5/6 |81 9/-18020 8/
5/- | E1148 2/6 | EF183 B/ | L68 5/-{ 8P4 1/8) yo5 4/-]524G6  6/8 | gK7y gy | 12BES  7/-| 82 8/-1 yo01 8-
ARY 5/- | E1266 50/- | EF184 8/-| M8100 9/-lgpsi  1/6| Y68  8/-|gap7  4s-| 6K7GT 4/ | L2BHT 7/-]84 8/-| 5002 4/6
ARP  3/6 | K1415 30/- | EH'T] 300/ | M8142 12/-| gp210  3/6| %21 8/ 6aC7  2/-|6K8G . |12C8 8/-|85A2  8/-| 9003 8)-
RP3 8/-| El524 12/6 | EL32  3/9| MH4 /-] 4Tvu80/40 | 78000 20/-| A6G5  2/6 | 6ksuT s/g| 12HE = 2=1210VPT - | go04  2/6
ARP12 £/8 | EA5U 1/~ | EL34 10/-| MHLDG 10/~ 12/8| Zx01U  10/- | 54G7 /- | 5Ky 8/6 | 129PGT 2/81 “7..n 2/8 | yoos 216
ARP21 7/ | EA73  7- | EL3, 5/o| MLy 8/-| STV70/808/-| 143 8- 0AHG  10/-| 6K2s  1/- [ 1207UT 8/6) oo0pa 7l ot
ARP24 8/8 | EABCRO 5/- | Gran  13/6| N108  8/-| 8U21504 | 1ASGT 5/-|6As5  8/6|61su  of-| 12K7GT 21| 290TH  4j-| C:R. To
ARP34 4/- 91 /6 | ELy1 - | NE17T - r0/-| B2z 30/~ | 5aJ7  37-]6Ls 9/ | 12K8M 10/} op5py  gya | CV1696
ARTPl 6/- | EAF42 8/~ | g4z 8)-| NGT2 10/-1 T41 6/6| LCBGT 6= | gAKs  5/-|sLoa  6/-] 1297CT of8| 574 56| (099) 85/
ATP4  2/3| EB34  L/8 | grs0 8] OB3 9-| TP22  6/~| IDBGT 8/-| 6AK6  6/-[6L6GA 76 {55377 Z’- 31°C  25/-| E4504/B/18
ATP7 §5/8 | EB91 8/~ | gLg; 8- OCS §/-| TP2s  15/-| 1ETG 76| 6AK7  6/-|eL7G 4/~ 1§S 7 A 3508 8/ 28/=
AU7 65/ | EBC23 6/- | EL83 8/3| OD3 8/=| TT11 6/-| 1F2 81-16AL5  3/-| AL34 4/8 | 153117 ;;: 357A  70/-| VCR97 28/-
BL63 1¢/- | EBOSL T kiss 81024 - TTIo 85/ 1OSGT  8/-)gaLsw 7/ | GLD20 8/9| 1pag7 5| 3684 B/ VCE15880)-
B84 8= Egi:ao 5!- EL85 ' 8/~ Pdé?ﬂ 6/- TTR3L 45/-[ 114 2/6| gams 276 6N7 8/- [ 1osk7aTs). | 3934 18/ VCR1: ﬁo
BS5 20/~ a 7’5 EL91  4/8 i-| 120620 df-] LILAG  O/-| 6AMG  &/-| 6N7G  5/9| ganTar | 4464 Ble| o on -
Bsgs 876 | EBFS3 U0 | kies 5| POOSS 4l TZ20 16/ ILOS  T-}0AQ5 7/~ | 597G 61 59 |7034  80/-| VCR
B2I34 16/- | EBFSO 6/ | pMyg /- | POCED 10i-| T740  30/-| ILHS  4/-| 6AQ3W 8/~ | 6R7 518 3 T05A 10/~ 35/~
BT16 s | BC32  4i- [ EMsl  7/6[PCFS0 6/-l 8L  "Cjo| IN21B  5/-| 6A36 /- |68A7 7| 129R7  M-}715B  goj- | VCRSITE
ECB3  12/C | EMs4 /3| PCF82 6/6] U12,14 8| IN43  4/-|y - 7 2ys 2-t717.. 3 -
BI35  25/- d GAS6W 9/-| 63A7GT 8/6] I “-11
EC70 4| g PCK84  5i- '3 | IN70 4/- 7 < G | 12L7 i~ 1 7244 15/-| VCR517C
BT45 150/ | EC 5| EMss /- f LRFE 8| UL7 5/ /-] 6AS7G 22/6 | 6SK7GT 4/-| ;2BL 4P” 0
BTs83 85/ | EC90 /= | EN31 10/ | BCLS1 8111559 6/-| 1R4 5/-|6aTo 36| 88CT U= > /- | 801 8] 40/-
+ ECOL /- 5 PCLS2  6/=| gus  11/-| 1RO ae| ooy . 192 15/-lgos  goig|SFPT  45/-
CU3L 2/~ | BoCs: i Es7U..08 8/-| pCias 818 1/- 6AUG 7/- [ 63C7GT 5/-( jggs 10/~ 5CP1  30/-
cLys - | BOGs - | EYSL 80| poyyd Tl Vst Bi-|IS o Skleaxe  g-losar  S-lioge el |por gy |sFE7A 12)
Cvil 8/ pGcas o). | BY86  O-pirgs  gyc| Us2 133 4/6| 6BiG 8/ | 6SF5GT 5/8| 1957 5o (807 8/- -
CVi7 8- | Booa; g | EX9)  8/-| DEnus ajp| UABCBO /6 IT4  20-lem7 6| 08HT © 8/-|jom1 ey (503 37| Photo Tubes
CV102 V- | gooss  6r6 | BZ40  8/-[ ppNis g | UBC4L 6/-| 243 B/-|6BSG  2/6(68J7  B/-|loM1  B/e 811 17/8| cmas /-
CVI03  &/- | peogr  ap. | B241 818 oo soag). | UBFB0 5/6| 240 8/-1 6BA8  4/-| 6BJ7QT 5/6(agpy 13/- (513 83/~ ga1s  12/6
Ov4014 7/- | gCpgo /6 | EZ00  5/8) [FOS 7/' UBKF89 6/6| 2B26  8/-1 aBA7  5.|63J7G  8/6|31pg gy | 8L 86/- | 9314 68/~
Cv4015 5/- | iCFsy 7/~ | B48L  8/6| pygg gy | UBLAL L1/~ 2026 7-lggER 43| oBK7  4/6 80/-| 6097C 350/-
CV4025 10/ | pCH42 8je Fi6057 5/ PL8L 7,: UCess  6/6| 2C26A 3/-{ 6BJ7 71- | 63LIGT 5/6 | o 50/- Special
ovi048 40/, | poriss g0 | kisosy 5| BLSL T UCH4r €6|2Chi /8 1emRy oo |asNT /8| bl B4
CY3l  5/8 | ponss 7/6 | /0003 4| prEs  giTluUCHSL 62043 1276 |6BWe 9| 637 6/ 45/-1 (et g8
D1 1/8 [ ECL80 6/6 | FW4/5006/8] prigy  gjgf UCLE2  8/- 2C45  22/0| 6C4 2/-1 6887 2/- 151~ oTo
D41 8/8| ECLsy 78 | FWAIB008/6| pyo 5| UCL8s 10/-|2C40  30/-16C5G  2/6)| GU4GT 9/6 || e G4
DL ¥ 6/- | ECL43 10- | 61/286G 8/ [ Lp® (0l UFal  7/-[ 2081 18/-]6CsaT 8- | OV6G - /- 3 10 BN ©
D77 8/8 | ECL86 10/- | GL/37TIK1I| prosy "7/ ULAL  6/-; 2D21 5/~ 6C6 4/-| 8BV6GT 6/6 /- N e8.10.0
DA0 12/6 | EFas g6 | G50/24 5[-| progy nig] UL84  5/8] 5X2 8/-|6c6G 8- 6VEM  8/- 14/ 1B24 2Bje
DA60 78/- | kF3s /6 | QUSO  26/-| BX1 T 14| UUS  7/-|3A4  4/-1aCsG  8/-[6X4  8/8 1011 2300 2,100
D. /- | BF37 7/~ | €232 10/-| pxas 9| UUS  8/6[ 34/108A20/-| GCHG  1/6]6X5G  5/- 4/6 2T51 53
DD41 ¢/ | RF39 6/ | €234 10/-| pyge g/| UY21 76| SAL46J 85/-)6Co1  80/- ezw’r 5/8 55 2/8 L Y
DETS 8/-| EF40  8/- | H83 7-1 py3s s/e| U¥8s  6/-| SA/L6T/M | 6D6 3/.|6Y6G 6/ | 35L6GT 7/~ | 956 2/- g}A -
DET20 2/-| EF50 2/6 | HK54 22/6| pygo 6/ V1120 4/= I | 6B5 8/= 6-30L2 10/-| 35T 17/6 | 857 bi- 19“ Iy
DET25 15/- K53 6/~ | HL1220010/-| pygy  g/6{ V1607 6/=( 3D6 " 4/-|6rsG  5/3| 624 8)-| 38W4  B-|9584  4)-| 7 052
DF73 EF53  4/6 | HL2K  2/6( pyga  §;-| V1924 20/-| 3B7 5/=-| 6F5GT 58| 7B7 76| 3673 8/= | 1612 5/- ¥ 50
DFIL 3/- EF56 8/- | HL23  8/-| PYss  @/-| V2023 18/8|8B24  5/-1gFaG  4/-|7C8 10/- 35Z4GT 8/- | 1616 8/-| 723A/B 30/-
DF92  8/-| EF71  7/6 | HL23DD /- [ PY800 &/6| VMP4G 12/-| 3B28  15/-| F7 6/-| 7C6 7/-| 35ZCGT 6/ | 1619 5/- ;’3“ 19"
DF9 8/- | EF72 b= | HL41  4/.| Pz1-35 9/-| VP23 8/-| 3E29  50/-| 6FBG  6/6( 7.7 8/-137 a/-(1822  12/-| 7U6A -
DHRO2  6/8| EF74 4/ | HVR2 9/~ PZ1-75 12/-| VP133  §/-| BQSGT 7/-| gF12 4/6| THT 78| 38 4)- 1635 6/- | Transistors
DKY6 6/6 | EFS0 8/ | K3A  80/- | QP2 6/-] VRO9  8/| 384 4/-| 6F13 5/ 797 il- 4/ i” 3/-1 0C44  B/=
DL92 6| EF8l  6/- | KT8C 22/-iQPz5  5/-| VRI05/306/-(3V4  5/B|OF32  4/-| 7V7T 5/-| 41a7160N [1629  4/8|0Cas 7/
DL93  6/- ] EFB5  4/6 | KT32  8/-| QP230  6/-| VR150/305/-| :C27  85/- [ 6F33  8/-1744 /8 80/- (2051  B5/i-| OC72 6=
DL94  5/9| EF86 &/~ | KT33C 6/-| Q3180/15 VT4C 20/-] 4D1 4/-| 6G0G  2/6| 8D2 2/6] 2158G  6/= | 4043C 18/6 | OC81 -
DL96 6/6 | EFss  3/8 | KTd4d  5/9 10/-] VUS3A "4l 541736 6/-1 CHL 6/-19D2 3/- | soLsGT 8/-|4063  8/-] 0082 10/~

MANY OTHERS IN STOCK include Cathode liay Tubes and Special Valyes. All U
Owing to 16%, surcharge a few of these valves will be increased by 10%.

MARCONI COMMUNICATION
RECEIVERS CR.I50 Frequency
coveragg 2-60 Mc/s in S bands. Two IFs
Ist | 600 ke/s, 2nd 463 kc/s. Image signal
gro:ecung over 40 dB up to 30 Mc/s and
0-40 dB from 30-60 Mc/s. Selt-checking
calibration ‘built in calibrator) Stabilisa-
tion of supply and temperature com-
pensation. Electrical and mechanical
bandspread. Metering and visual cuning
indicator. Bandpass trom 100 ¢s/ to 10 ke/s
in 5 stages. Acoustic filter associated with
100 c/s. Bandpass position for CW recep-
tion. Facilities for d.versity reception.
Excellient checked condition, £49. Mains
P.S U by P.C. Radio £4.10.0. Carriage 30/-,
CR.150/2. Frequency coverage | 5-22
Mc’s in 4 bands al. other .eatures as in
CR.150. Prize £35. Carriage 30/-.
P.C. RADIO’SmainsP.5.U.forabove,90/-.
SIGNAL GENERATOR MARCONI
TF 995A-I. Range 1.5-220 Mc/s In
S bands. Qutput voltage variable 'n | dB
steps from | uVY to 100 mV. Carrier may
be unmodulated, requency modulated,
amplitude modulated, ar simultaneously
frequency and amplitude modu ated.
Frequency deviation is variable from
25-600 ke/s 1or FM and modulation
{internal or externai) up to S0x tor, A.M.
Crystal calibrator for checking frequen-
cies incorporated. incrementa frequency
controt. Fully checked and guaranteed.
Price £€88.15.0. Carriage in U.K. 30/-.
VARIOMETER FOR No. 19 SET
17/6 each. P. & P. 3/-,
TELEPHONE HANDSET. Standard
G.P.O. type, new, 12/~ P. & P. 2.

WELL PROVEN RELIABLE COM-
MUNICATION RECEIVER P.C.R.2

PR 1

120 kc/s-350 keys.

6 Mc/s-22 Mcls
Overall sensitivity £-2 pV. S/Noise ratio
10 dB at 6 wVY. Circuit incorporates an
RF stage, two I.F. stages, tone control,

(Made by Pye).
525 kefs-1600  keys.

A.Y.C antenna trimmer, 6Y6 outpu.
Set in fully working condition together
with headphones and speaker plug.
€7.12.6. Carriage 15/-

Ditto but with built in power supply for
210,250 v. A.C. £€9.19.6. Carriage 15'-.

CARBON [INSET MICROPHONE
G.P.O type 2/6. P. & P. 1’6,

P.C. RADIOLTD

170 GOLDHAWK ROAD, W.I2

Shepherd’s Bush 4946
Open 9-5.30 p.m. Thursday -1 p.m.

.K. orders below £1 P. & P. 1/+; over £1, Zi-; over £3, I, & P. free.
C.0.D. 2/6 extra, Overseas Postage extra at cost.

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs Ponzboth ends. New £).17.8 each.
] % a

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to }.00052, 100Q
to 200,000Q2. With test leads, leather
carrying case. Tested £4.19.6. P. & P, 376
32/44ft. AERIALS each consisting of ten
3fc. iin. dia tubular screw-in sections.
4fc. (7 section) whip aerial with adaptor
to fit the %in. rod. insulated base, stay
p ace and stay assemblies, pegs, reamer
hammer etc. Absoiytely brand new and
complete, ready to érect, in canvas bag
€2.19.6. P. & P. 106,
ARSSD RECEIVERS. Fu'ly recondi-
tioned, €55; rebuilt models, £€85;: brand
new £€95. Carrage pad UK
CHR HIGH RESISTANCE HEAD-
PHONES. New, 14/, P. & P, 116,
PANEL METERS (round)

0-50 microamps 24" D.C 40/-
0-100 microamps 2° D.C." 35!
0-200 microamps 2°  D.C. 32/6
0-500 microamps 2} D.C 30/-
0-1 mA*® D.C. 196
0-1 mA 3' D.C. 35/-
01 mA 3" D.C.** 35/-
0-5 mA 3 D.C 45/-
150-0-1,500 mA 3° D.C. 291-
0-15 v. 2" A.C. 1716
0-5C v. 23" D.C. 28'.
C-150 v. 23" AC 29/-
0-500 v. (shunt) 24" D.C. 201-
0-10 24" D.C. 631«

"'Weston , as usually used in H.R.O
**S" meter. **Projection type.
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R BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, PAGE 816 FOR
-S-c. LEICESTER.  LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH,  SHEFFIELD ADDRESSES

BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI.PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS
Eminently suitable for bass, lead or rhythm guitar and all -other-musical
instruments

Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with
2in, diameter speech coils, Designed for efficient handling full output of amplifier
at frequencies down to 25 e.p.s.

Dual Cone in second speaker reproduces frequencies up to 17.000 e.p.s.

Heavily made eabinet of convenient size 28 X 15 X 13in. has an exceptionally attractive
covering in two_contrasting tones of Vynair.

For 200-230 v. to 30 c.p.s. A.C. mains operation.

Four jack socket inputs and two independent vol. controls for
of up to four instrument pick-ups or microphones. .
Separate bass and treble controls providing more than adequate *“Boost’” or *‘Cut”.
LEVEL frequency response throughout the ible range.

SUPERIOR TO UNITS AT TWICE THE COST.

39% G ns. Send S, ALE. for leaflet

BASS-REGENT
50 WATT GUITAR AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT

For bass, lead or rhythm guitar and all other musical instruments
For vocalist, gram, radio, tape and general P.A.

o A

-

Tk

i
o
o

L2 i o B S

% UNUSUALLY POWLERFUL LOUDSPEAKER COMBINATION consisting
of a FANE HIGIH FLUX 15 in, 30 watt unit and a FANE 12 in. 20 watt unit with
extended frequency response.

* 4 Jack Socket inputs and two independent volume controls for simultaneous use
of up to four instruments, pickups, or mikes.

% Separate Cabinets fully covered with Rexine and Vynair in contrasting tones
for Amplifier and Speakers.

* Separate Bass and Treble controls for *“Boost” and “Cut’.

Send $.A.E. for leaflet. Or call at one of our many branches and compare the Bass-
Regent with units at more than 3 times the cost.

JOW. HIGH QUALITY AMPLIFIER

A Four Input, two volume control, Hi-Fi unit
with separate Bass and Treble ‘‘Cut” and
“Boost’ controls. Designed for vocal or instru-
mental groups. For Bass, Lead or Rhythm
Guitar. Six Mullard or Brimar latest type
valves. Housed in strong Rexine covered cabi-
net with twin chrome carrying handles.
Atrractive plack and gold perspex fascia plate .
For 200-250 v. A.C. mains. Output tor 3 or 15
ohm speakers. Send $.A.E. for leaflet.

Carr. 10/~  or Deposit £2.1.6

1
I 6 9 and 12 monthly
GNS. payments of £1.8.4

R.8.C. G15 15 WATT LEAD or| R.S.C. B20 BASS GUITAR
RHYTHM GUITAR AMPLIFIER| AMPLIFIER A  hishly efictent

Cash Or Deposit 14.168
Price and 12 monthly
GNS. Carr. 19/6 payments of $8.188

SUE

k3

R.S.C. COLOMN
SPEAKERS

Finished :n polished
veneered walnut. Ideal
for vocalists and Public
Address. Normally supplied
for 15 ohm matching but
can be supplied for 100 v.
line for 35/- extra.

Type C57, 10-15 watts,
Fitted five 6 x 4 elliptical
speakers.  Overall csize
approx. arr.
BT ans 9 GNs. T}

Type C38., 15-20 watts,
Fitted five 8in. high flux
speakeri.z Overall Csize
abprox. arr.
$0ine 12 Gns. T
Or Deposit 27/6 and 12°
monthly payments 20/10.

3 unit incorporating a
g&%h-ﬂggllabg’aggsht;g:s“ Oubd- massive 15in. high flux loudspeaker
e “CD b 258 ax;ﬂ speclally constructed to withstand
re el uT 1an oos' heaviest load conditions. Rating
coggro]Téd 1W n Lseparahledg 25 watts. Individual bass and treble
ggo irr?sr,rumgr?& [s’r§9rmtha_' controls give ample “boost” and
g Dlskrumentsor eder, ‘eut’. Two high impedance jack
i b DS can us i(lj socket inputs are separately con-
the kSame time. Loud- trolled. All controls are conven-
i‘feﬁ Bé is fzi heavy dutisg iently positioned in a recess on top
mgdel mi(th n. h wal of the cabinet. Cabinet is of sub-

O wl Cﬁst Cd aSSlSd stantial construction and attrac-
g:?slggé saswe GSmEI\Zoggl tively finished in two contrasting

HEAVY DUTY LOUDSPEAKERS in

€ tones of Rexine and Vynafr. Size SUBSTANTIAL REXINE COVERED
Slzle approx. 18 x 18 xcsm; approx. 24 x 21 x 13in. Operation | CABINETS. Type BGI. Suitable for Bass
Only 19 Gns. %;_' Send fTX“E‘: 200-250 v. 50 C-P«g- AC. ma,itns- Guitar. Speaker Unit 15in., High Flux,
Send S.A.E. for leaflet. Or DEPOSIT 39/11 (‘orn lséaﬁei 29% Gns. é‘z‘geg%sd‘ 12 | 15 ohms, 30 watts. Cabinet size approx.

and twelve monthly payments of 33/4. | monthly payments of 51/8. Care. 176, | 2421 x I3in. Only 194 gns. Or Deposit

R.S.C. G5 GUITAR AMPLIFIER
5-watt high quality output. Incorporating
high flux 12in. 10 watt 12.000 line loud-
speaker. Sensitivity 50 m.v. High im-
pedance jack input. Handsome strongly
made cabinet (size 14 x 14 x 7in. approx.)
finished in complimentary shades of
Rexine/Tygan. 200-250 A.C. mains. Suit-
able for Lead or Rhythm Guitar in the
home or small club, ete.
£9 19 6 Or DEPOSIT 22/3 and 9 month-
. *¥ ly payments of 22/3. Carr. 7/6.

LINEAR TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo
eftect to any amplifier which is fitted with
a reserve power supply point tor smoothed
H.T. and 6.3 v. A.C. L.T. The unit plugs
into power supply point and any input
socket or amplifier. Controls are Speed
{frequency of interruptions). Depth (for
heavy or light eflect). Volume and
Switch. Three sockets are for two

nputs and Foot Switch. ONLY 4Gns,

43/- and 12 monthly payments of 34/-,
Type BG3/2. Suitable Bass and Lead
Guitar. Two 12in. high flux I5 ochm 25
watt speakers, one with aluminium speech
coil and dual cone to provide smooth fre-
quency response from 25 to 17,000 c.p.s.
Cabinet size approx. 30 x 21 x l4in.
Covered in two contrasting tones of grey
Vynair and Rexine. Rating 50 watts. Only
29 gns. Or Deposit £3.7.6 and 12 monthly
payments of 50/,
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R s C (Manchester)

MAIL ORDERS TO:
54 WELLINGTON STREET, LEEDS |

Terms: CW.0. or C.0.D. No C.0.D.
under £1. Postage 2/9 extra under £2.
4/6 extra under £5. Trade Supplied.

S.A.E. with all enquiries, please. Personal
shoppers welcomed at any of the branches
below. Open all d:y Saturday.
BRADFORD Morley Streat.
Nr Alhambra Theatre
Opening |4th Jan. 1965, spacious new
premises at 10 North Parade.
Half-day Wednesday)

BR'STOL 14-Lower Castle Street

(Half-day Wednesday)

BIRMINGHAM 303}, St West-

ern Arcade, opp.
(No half day) Snow Hill Station
Larger premises now open.

26 O Rd., The S
DERBY(HaIl-d:ym \:swlte%r:\asdly) ¢ pet

DARLINGTON

13 Post House
Wynd (Half-day
Wednesday)

133 Leith Street
(Half-day Woed.)

EDINBURGH

326 Argyle Street
(Half-day Tuesday)

] - . ' U

R.S.C. 30-WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER Al0
A highly sensitive Push-Pull high ouwub
unit with sel[—conmine Pre-amp. ~Ton
Control Stages. - Certified.
figures comgare equally with most ex-
ensive amplifiers svallable. ' Hum -level

down Fr uency response .+3 dB
30-20,000 o/s. })eclally designed section-
ally wound ultm insar oytput tmmformer
is used with 807 output valves. All
ponents are chosen for_reliability.
valves are used EF86, 88, ECC88,
807, GZ34. Separate Bass. and Treble Con:
trols are provided. Minimum input required
for full out, ut 15 only 12 millivolts g0 that
ANY KI ICROPHOVF OR
PICK-UP lS SUITA 'h
des
TH
DOOR FUNC

ormance

GLASGOW
51 Savile Street

HULL (Half-day Thursday)

LE'CESTER 32 High Street
5.7 County (Mecca) Arcade
{No half-day closing)
L|VERPOOL 73 Dale Street
[LONDON 2 st fan™
MANCHESTER
New large store.:
MIDDLESBROUG
(Half-d?y Wednesday)

(Half-day Thursday)
LEEDS
(No hglf-day closing)
60A-60B ' Oldham Street.
SHEFFIELD

106 New-
port

13 Exchange Screet.
Castle Market Bldgs.
(Half-day Thursday)

NS,
Electronic ORGAN.
BASS, etc, For standard or long- llyl
records, OUTPlT SO(KLT PROVIDE!
L.T. and HT. for RADIO FEEDER U‘\IT
An extra lnpuc with usociated vol. control
i{s provided so that two separate inputs such
as Gram and ‘“‘Mike” can be mixed.
Amplifier operates on 200-250 v, . A.C.
Mains and has outbut for 3 and 15 ohm
speakers. Complete Kit of part.s with fully
punched chassis and point-~
11 Gns to-point , wiring _diagrams
= and instructions. If required
Carr. 10/~ Fert‘oraned cover with carry~
handles can be supplied
for 19/9. The mplmer can be supplied, fac-
tory bullt with EL34 outbut valves and
12 months' guarantee, for 14 gms. Send
S.A.E. for leaflet.
TERMS: DEPOSIT 33/9 and 8 monthly
payments of 83/9.
Suitable microphones gnd speakers avail-
able at competitive prices.
FANE HEAVY DUTY HI-FI SPEAKERS
12in. 15 ohms. Cast chassis. Exceptionally
robust 2in, diam. Voice Coil Assemblies.
g/w 20watt, Sgns. 122/10A mwatt. ggns.
/12 0watt, 7s'ns 122/12A Bgns
122/14 22watt, 9 gns. 122/1 AZ‘ZW 10 gn:
122/1725watt,£11.17. 0122/1‘1A26watt £12-17.8
15in. 15 ohms, Cast chassis. Exceptionally
robust 2in. diam. Voiee Cail Assemblles
152/14 27Twatt,14 gns. 153/14A
152/17 35watr£é|.6 gns. 1562/17TA 35watt. 1

" indi dual cone type
Ds Send S.A.E. forl oca. ermn
avallable.

1Zin. HIGH

LOUDSP

CALITY
SAKER.
walnut veneered
cabinet. Gauss 12,
lines. 8peech coll 3
ohms or 0.
.19.8. Carr
5/-, rms: Deposit
11/3 md § monthly
ayments of 11?
gln. m WATT g

FI LOUD

ERS l‘\' CAB \ET%

Slze 18 x 18 x 10in.
Finish as above.

Terms: Deposit 17/9 and 8§ monthly pay-

ments of 17/8. Only £7.18.6. Carr. 8/6.

For larger types see page 815,

R.S.C. CORNER CONSOLE CABINETS

Polished walnut veneer
finish. Pleasing design.

JUNIOR MODEL.
8ize 20 x 11 x 8in, for
8 x 5in. or 10 x &in.

speakers., £2.9.9

STANDARD MODEL

Slze 27.x 18 x 12in. for
or 10in. speakers,
11.8.

SENIOR MODEL.
Sige 30 x 20 x 15in. for
12in. Speaker. Suitable
Bpeaker systems be-
low. Only 7 gns.

AUDIOTRINE HI- Fl SPEAKER SYS-
TEMS. Consisting of matched 12in. 12,000
line, 156 ohm high quality speaker; cross-
over unit (consisting of choke, condenser,
etc.) and Tweeter. The smooth response and
extended frequency range ensure surprising-
1y realistic reproduction. Standard 10 watt
rating £4.19.9. Carr, 5/-~. Or Senfor 15 watt,

£0.19. arr. 7/6.
BASS REFLEX CAB &
JUNI R_MODEL. Speclally design

for W.B. HF1012 8peaker, but suitable for
y good gquality 10in. speaker. Acousti-
cally lined and ported,
veneer finish. Slze 18 x 12 x 10ip. Handsome
rance. [Ensure suberb reproduction

ror only £3.19.6.

STANDARD MODEL As above but’ for
121n speakers. Size 20 x 15 x 13n. For

or horizontal use. 18.6. Set
of legs with brass rerru.les. 16/

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

A hig]

small club, ete,

Bass and Treble
long-piayin

!he supply of a
plificr.  For

EX. GOV, 2 V. ACCUMULATORS,
18 A.H. Size 7 X 4 x 2in. Brand new,
4/9 each. Three for 1£/8, carr. 5/-.

Jason FMT1 V.H.F./F.M. Radio Tuner de-
sign. Total cost of parts 1ncludlng valves,
Tuning dial, Escutcheon. etc.. £6.19.8.

LINEAR L45 MINIATURE 45 WATT
QUALITY AMPLIFIER. Suitable for
any record playing unit and most micro-
phones. Negative feed-back 12dB. Separ-
ate Bass and Treble Controls. For mains
200-250 v. 50 ¢/s. Output for 2-3 ohm sgoak-
er. Mullard valves EZ80, EC

8ize only 7 x 5 x 58n. high. Gusra.ut.eed
12 months. Only 6 gns, Send S.A.H. for
leaflet. Terms: Deposlt 24/9 and 5 month-
ly payments of 24/9.

H
R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.8.C. BATTERY TO MAINS
Type BM1. An all-dry battery
eliminator, Size 5§ X 44 x 2in,

approx. Completely replaces
battery sup; xlying 1.4 v. dnd
90 v. where s 200-250
v.b60cfsis nvnilnble Sultable
for all battery portable
receivers requiring 1.4 and
90 v. s includes low con-
sumptlon types. Complete
kit with mmas 39/8, or

or assembled ready for use
ents of £8/8 for assemhled unit.

H.T. of 00 v. 23 mA and L.T. of 6.3 v

A.C. malus Input o
Ou(pm tor 2-3 ohms em-aker (‘hmsts is not- alive. Kit Is com
and 1 f (with baseplate) with Gol
point-to-point wiring dlaurams and instrudtions. Exceptionas vaiue at only
/- extra. Plus 3/6 carr,,

-gensitive 4-valve quallllﬂ’ amplifier for the home,
Ve

Only 50 olts input is required

for full output s0 that it is suitable for use with the latest
High-fidelity Plek-up
types of pick-ups and practically all "mikes"

ddition to all other
Separate

give full

heads In a

Countrols are provided. These

record equalisation. Hum level is nexllxlble
down, 15 dB of \ezntlvo feedback is used.

1.5 a, is available for
or Tape-Deok Dl'/e-

v. 30 ¢fs.
Iete ln ever: detnll
Hammer finlsh and
£4.15.0,
or deposn 22/6 and § monthly

‘Radlo Feede Unlt.

THE SKYFOUR T.R.F. RECEIVER.
A de n for a 3 valve long and medium
WAV 250 v. A.C. Malns receiver with
selenium rectifier, High gain H.F, stage

and low distortion detector, Valve line-up
6K7, SP61, 8V6G. Selectivity and quality
exoellent. Simple to construct, Peint-to-

Point wlrmg agra.ms. instructions and
parts list vum building ‘ costs
£4.19.6. !nc atcractl e walnut veneered

wood ocabinet 12 x 6} x 5¢in.
TWEETERS. R.A. 3 ohm £25(8; 156 ohm 26/8.

R.A. I2in. DUAL CONE 3 ohm § watt
Speakers. . Ideal for Stereo. Only 39/9 ea.

_Type BM2. Size B x 5} x 2}in.
Supplles 120 v, 90 v. and 60 y.
40 mA and 2v. 0.4 a. to 1 amp,
fully smoothed. Thereb
completely repiacing bo
H.T. hatteries and L.T. 2 v,

nected to A.C. maina ) g
200/250 v, 250 ¢fs. SUITA g.F
FOR ALL BA’ ’I'I‘ER Y RE-
CEIVERS normally using
2 v, acoumulators. Complete
kit of parts with diagrams andlnstruct.lom.
49/6, or ready for use, 58/6.

P.M, SPEAKERS. 10in. W.B. "‘Stentorien”
3 or 16 ohms type HF1012 10 watts, hi-fidelity
ty _ Recommended for use with our Ail
Am i1fier, £4.12.8. 12in. R.A. 3 ohms 10 watts
(12,000 1ines), 58/9.

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and JASON EQUIP:
MENT, GOODMANS, W.B. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES CASH or H.P.

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (npeclally
sultable for use with our Amplifiers).
Delaved A.V./C. Controls are Tun!nx
WI/Ch. and Vol. Only 250 v. 1 H.T. an

L.T. of 6.3 v. | amp. required from amplmer
Size approx. § x 6 x 7in. high. Simple tllfn
ment procedure Point-to-Point wiring

nstructions and priced parts list
illustrations. 2/6. Total building cost
0. 8.A.E. for leafiet.

MULTI-METER, LABY ML Sensit.lvlty
2,000 ohms per volt. A.C. and D.
A.10. Basic Met%- sensitivity 155 mg:ro—

.C. and o
saxaslt.ivny up to 10 000 ohms per w%lt A.C.
and D.C,. £8.2.8. 30,000 ohms per volt, with
overload buzzer. £8.19.6-

wit!
£5.5.
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AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUIRR
Incorporating the latest Collaro Studio Tdpe Transcriptor.
with negative feedback equalisation for each of 3 speeds. High Flux P.M.

bpeake:

vidually approximately £40. Performance equal to units in the £60-£80 class.
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/-.

2 1 (.\‘

16.

The Audiotrine High Quality Tape Amplifier

empty Tape Spool. a

Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con-

trasting shades of Rexine and Vynair. size 144 x 15 x 8%in, high and circuit. TOLals cosé, if pufchgsed indi-
A.E, for leaflets.

Cash price if settled in 3 months.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A11

PUSH-PULL ULTRA LINEAR

OUTPUT “BUILT.IN" TONE

CONTROL PRE-AMP STAGES
Two input sockets with associated controls
allow mixing ot ‘‘mike” and gram., as in A10
High sensitivity. Includes 5 valves. ECC83.
ECC83, EL84, EL84. EZ81. High Quality sec-
tionally wound output transformer specially
designed for Ultra Linear operation. Reli-
able small condensers of current. manulac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift” and "“Cut”. Frequency
response +3 dB 30-20.000 c/fs. Six negative
feedback loops. Hum level 60 dB down. ONLY
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs for STAN-
]) ARD or LONG PLAYING RECORDS, For !ll'sl( AL INSTRUMENTS such as
ll [} .\h. L qu\l) OR RUHYTHM GUIT: , ete.
" with plug provides 300 v. .30 mA and 6.3 v. 1.5 a. For supply of a
R Al)l() FE I‘l)l- UNIT. Size approx. 12X 9 x 7in. For A.C. mains 200-250v. 50 c.p.s. Qutbut
for 3 and 15 ohms speaker. Kit is combplete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr,
{Or lactory built 51/- extra.) = 10/-.
If required louvred metal cover with 2 carrying handles can be supplied jor 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send
S.A.E. for {llustrated leaflet detailing Cabinets. Speakers, Microphones, etc.. with cash
and credit terms.

NEAR TAPE

Switched Neg: ‘¢ feedback
Equallsation. P ons for Record 1lin,, ‘Hm.. and Playback. EMS4 Recording
Level Indicator Designed primarily as the i between a Colfaro Tape Tran-
seriptor and a high fidelity amplifier, but suitable for alimost any Tape Deck,
Only 9% gns. N.AE. for leaflet.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts, Suitable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation for “lft”
and ‘‘cut’”. Provision is made for use as straight
(monauml) 10-watt amplifier. Valve line-up ECC83,
ECCB3, EL84. EL.84. EZ81. Outbuts for 2-3 ohm speakers.
Point-to-Point wirlng diagrams and in- 8 Gns
sm uctions supplied. Send S.A.E. for leaflet B

ull constructional details and price list 2/6. Carr. 10/-.
Kit can be supplied assembled and reddv to use for 59/8 extra.

PRE-AMPLIFIER.  Type

ONLY 3
PAIRS OF

R.5.C. GRAM, AMPLIFIER KIT. 3
walts output. Negative feedback. Controls
, Tone and Switch. Mains operation
v. A.C. Fully isolated chassis.
Circuit, ete., supplied. Only 39/9. Carr. 3/9.
HI-FI CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro, 16/9.
Acos Stereo-Monaural, 29/9. Ronette
Stereo-Monaural 39/9, B.S.R. Stereo 39/8.
BRADMATIC RECORDING HEADS,
High Impedance Record/Playback 22/-
Low Impedance Erase, 12/6,
MARRIOTT RECORDING HEADS,
High Impedance, Record/Playback. Low
Impedance, Erase. 25/- pair
< ARMS. Complete and with
tridge 29/11
8 ~. Hand type
NP110 12/9 R.T.C. 19/9. Acos Mic 40 25/9,
Acos Mic 45 2 29/9. Stick type Acos 39-1
39/9. BM3 with neck band and heavy table
stand 49/9. Lapel type 29/9.
COLLARO JUNIOR., 4-speed Single
Plaver Unit and Crystal Pick-up with hi-fi
Turnover head. Only 59/6
UA4 4-sp'd AUTO-CHANGERS
1i turnover head. £5.19.8. Carr. 4/6.
(- ARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER with high ﬁdellhy
pick-up. Latest model. For 200-

AC mains, £7.17.8. Carr. 4/6.

bbb i
’T‘umover GCB head, for 200250 v. AC
malm £11.9.0.

MINTATURE 2-3 WATT GRAM
\\II’I TFIEIR, For use with any single
or auto- change unit. Output for 2/3 ohm
speaker. For 200-250 v. A.C. mains. $ize
11? x 24 x 2lin. Controls: Vol. and Tone
with Switch. Only 59/6.

SENSATIONAL (%
STEREO OFFER

A complete set of parLs

to construct a good 4 Gns°
quality Stereo amplifier with an
undistorted output total 6 watts,
For A.C. mains input of 200-250 v.
Sensitivity 130 m.v. Ganged Vol.
and Tone Controls. Preset balance
control. Full instructions and
wiring diagrams supplied. Stereo
P](l:k up Head 19/9 extra with above
only.

MBLED
4 s /12 v,
Fitted Am-
meter and
variable
charge rate 12 v,
selector. Also
selector plug
forev. or 12v.
charging. Louvred steel case with stoved
grey hammer finish. Fused and ready
for use with mains and output 59 9
leads and battery clips. Carr. 4/6. 99/
Terms: Deposit 12/- and 5 monthly
payments of 12/-,

39/9

IHEAVY DUTY CHARGER KIT
6/12 v. 6 amps able outpart,

6/12

itted Ammeter
and selector
plug for 6 v. or

metal case fin-
ished attractive
hammer
Fused. ready for
use with mains
andoutput leads.

/12, 1amp., 27/9
Less meter.

BATTERY CHARGING EQUIPMENT Guaranteed |12 months
All for A.C, Mains 200-250v., 50c/s.

BATTERY CHARGER KITS
Consisting of Malns Trans-
former, F.W. Bridge, Metal
Rectifier, well venrilated steel
case. Fuses. Fuse-holders.
Grommets, panels. Heavy Duty
Clips, circuit. Carr. 3/6 extra.
6v.orl2v.lamp... ...... 22/9
Asabove with Ammeter
Gv.orl2v.2ames........ 25/9
6 v. or 12 v. 2 amps, inclu-

Louvred

lue.

sive of Ammeter........ 5/9

6 v.or 12 v. 4 amps, with

Carr Ammeter and variable
arr. | charge rate selector. .. ... 52/9

319,

CHARGER AMMETERS
0-1.5 a., 0-4 a., 0-7 a., 8/9 each.

Consisting of 'I;Aains Transtformer
-200-230-230 v.: F.W. (Bridge) Selen-
ium Rectifier; Ammeter, Variable

SPECIAL OFFER

Charge Rate Selector  Panels, 12v. 2 amp. F.W. Bridge Metal
Plugs, es. Fuseholder and " G are R foap
circuit. 59/9. Carr. 4/6. Rectifiers, 3 for 7/9,

CHARGER KIT, 12v. 10 Amp.
with wvariable charge rate
adjustment and ammeter.
£4.19.6. Carr. 10/-.

FULLY
ARA

R.S.C. MAINS TRANSFORMERS (. ren)

Interleaved and Impregnated. PPrim- | FULLY SHROUDED (continued)—
aries  200-230-230 v, 30 e/s. Screened 423 8 3%v %(())%mﬁ 6.3v. 443. %T 5v. 3a 5%/9
TOP Slll{()l'l)l;l) DRrROI” THROUGH 2:’ -C Kk 5v_r£1 6.3v. a, C.T.. 6.3v. 59/9
Pt Huio Gk b (it i (il 4500-850v. POMA, 6.3v, 4. C.T. 5v. 3 S0/
o e gg 0584y 2 19181 0UTPUT TRANSFORMERS
; i%mﬁ g'3v 5 580 ng ; %B;g Ml%get Battery Pentode 66:1 for 3S4 e
- 100mA; 63v. 4. 05-6.3v. 32 2719 | gl Pentode. 5,000 030 Z. 4/6
130mA, 6.3v. 4a, 6.3v. la. tor Small Pentode, 7/8.000© t0 30 . 2/6
3&;’_1(;“_%‘“ 510% A?"})‘g“?rqé' 0-5-6.3v. 34 gg;g Standard Pentode 5.0000 to 36 5/9
350-0-350v. 100mA. 6.3v. da. 0-5-G.3v. Ja 27/9 | [randard Pentode 7,000 to 30 2y
350-0-350v. 150mA, 6.3v. da. 0-5-6.3v. 38 35/9 | pah.bull § watts, E[m or 6VE to 30
FULLY SHROUDED U I’Rl(xll'l' or matched to 159 9/9
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. Push-Pull 10-12 watts to match 6V6 or
Midget type 2% x 3 x 3in E[.84 to 3-5-8 to 150 19/9
250-0-250v. 100mA. 6.3v. 44, 0-5-6.3v. 3a 28/9 Following types for Sand 150 speakers
300-0-300v. 100mA, 6.3v. 4a. 5v. 3a 8/9 | Push-Pull 10-12 watts 6V6 or E1.84 . 18/9
300-0-300v. 130mA. 6.3v. 4a. C.T. 6.3v. Push-Pull 15-18 watts. 6L.6, KT66 .. 22/9
la. for Mullard Amplifier . 35/9 | Push-Pull Mullard 510 Uitra Linear .. 29/9
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 32 28/9 | Push-Pull 20 watts. sectionally wound
350-0-350v. 150mA, 6.3v. 42, 0-5-6.3v. 3a 37/9 61,6, KT66. K1.34, etc. .. 48/9

MIDGET MAINS Primaries 200-250 v
50 ¢/s. 250v. 60maA, 6.3v. 2a. - 1u9
250-0-250v. 60mA, 6.3v. 2a. o . 12/11
Both ahove size 2§ x 2§ x 2{in.
FILAMENT TR ANSF ()R\H-ARQ

All with 200-250v. 50 c/s primaries 6.3v.
l.5a, 5/9; 6.3v. 2a 7/6: 12v. 1a, 7/11; 6.3v.
3a. 8/11: 6.3v. 6a, 17/6 19v. 1.5a, twice, 17/6.

SMOOTHING CIIOKES

150mA, 7-10 H, 250 ohms 0o . 11/9
100mA, 10 H. 200 ohms .. oo .. 8/9
80mA, 10 H, 350 ohms .. ao .. 58
60mA. 10 H, 400 ohms 4/11

CHARGER TR \\Sl“()R\" RS

All with 200-230-250v. 50 cjs Primaries;
0-9-15v. lia, 12/9: 0-9-15v. 2a, 14/9; 0-9-15v.
3a. 16/9: 0-9-15v. 5a., 19/9; 0-9-15v. 6a, 23/9;
0-9-15v. Ba. 28/9.

AUTO (step upfStep down) TRANS,
0-110/120-230/250v. 50-80 watts, 13/9; 250
watts. 39/9; 150 watts, 27/9.

\II( ROPHONE TRANSFORMERS
120:1 high grade. clamped, 8/9.

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL WIRELESS

January, 1965

HI-Fl 10 WATT AMPLIFIER
Brand New conlxjnlne 57 19 6 1(5:/&8”

anufacturer’s discontinued Model. Push-
Pun output. Latest hlg ﬁmolency valves.
D ssparately controlled Inputs for
‘‘Mike" and gram. Separate Bass and Treble

Controls. High Sensitivity. Output for 3 or
16 o speaker. Guaranteed tested and io
perfeot Worklne order.

SEL UM RECTIFIERS

W. BRIDGE

8/ 2v.15a.

(a &Ac’l;coogn.w A F W BHAG e,

3y V. mA, T 9),
}1& zgv 60 mA, 5/11.

COMPLETE POWER PACK KIT, 19/11

Consisting of Mains Trans.. Metal Reoli-

fler, Double electrolytic, smoothlnz choke

chassis and circult, For 200-250 v

mains. Output 250 v. 60 mA, 6.3 v., 2 a
TRANSISTORISED

MICROPHONE MIXER

Enables mixing
of up to 4 instru-
ments, i.e. mic.,
tape, gram, tun-
into

ers, elc.,

tery. Inputs and
outputs take standard plugs. PRICE 49 [6

0.1,

wave, Telescopic whip ;
aerial 59in. 10 secnon for
short waves. ed
sockets for o%lonu out-
door aerial, dph
external speaker socket Other features
eloctrl%l bandapread tuning, 0- lof gtl
scale. Noise limiter, A.V.C., B.F.O., stan
by switch. Size anprox 14 x 84 x 5tin." Hand-
some ggy craokie finished metal cabinet
with chromium fittings, Brand newwlthfull
instruotions manual. Usual guarantes.

: Deposit £3.15.0, nnd nLne monthly

&hpﬂoeﬂclsmd only 894 15.0 Serr-

‘““.,'; DS v GOMMUNIGATION RECEIVERS

HE-80

4 Band
Continuous cover-
age 550 Kc/s to 30 Mc/s.
Xllumlnated slide rule

ging  scale.
‘Q' multiplier
trimmer, elec-
is bandspread.
noise limiter, controls
are: Function switch,
audio gain, selectivity,
frequency (B.F.0.),

- Band  selector, 5
c Nga n, trimmer. A.V.C./
M.V.C. Switch. ANL switch, main tuning,
bandgpread tuning. Output for H/Phones or
standard speaker. Provides 1.5 watts out-
put Slze 5 x 10 x 74in. For 220/240v. 50/80
0.p.B. A.C. mains. A highly efiiclent receiver
raproient.mg exCeptional value at only

Posc Free.

Gn
R“sr.smt’%(is/“ £5.4.0, and nine monthly
&sh price if settled in 3 months.

TMNSRECE'VERS. Two-way Trans-

mitter Receivers. 9 transistor 8/H oircuit.

Crystal controlled range up to 5 miles

according to conditions. Size of each unit

68f x 3 x 13in. Complete with batteries.

geles&:opic aerials gnd leather %&ses.
T

rand new guarantee 25.0.0 P:h".

R.N.C, POWER PACK, 39/9 Louvred

metal case only 8 x 6} tin. Stove
enamelled For 200-250 v. AC mains.
Outpbut at 4 pin plug and socket 230 v.
60 mA, fully emoothed at 8.3 v, 2a. Suit-
Rble for power requirements of almost
any Pre-amp. or Radio Tuner.

—
RﬂC BABY ALARM or INTER-

walnut finished cablnets of
design. High sensitivity. For
.C. mains, Fully isolated. Controllable
at both units. An 1ntercomm ox this class
would normally cost £20-£30. Only 88/6,
carr. 5/- or assembled ready for use 8 gns.

TRANSISTOR SALE. Mulla.rd OCT71 3/9,

0C46 4/11, 0CC44 4/1 0C72 4/9, 0C31 4111,
OC171 8/9, Ediswan A10 /8, XB102 3/9,
XA112 3/8, xm&a 3/9, XBl 8/9 XC101A

3/9. Post: nslszox‘s
GO% SDIOOT?{II\(: CH 0

Ex.

200 mA, 3-5 H, 50 ohms. Parmek 8
130 mA, 10 H, 50 ohms, 9/9‘ 120 mA., 12}{ 1
ohms,. 8/9; 100 mA, 10 H, 100 ohms, 8/9: 60
RECTIFIERS 12v 15 AMP

maA., 5-10 H, 250 ohms, 2/11.
(BRIDGE) FW. ONLY 1 9 9

3 months Free.
'Ro s .

e LEICESTER  LEEDS

LIVERPOOL

BRADFORD BRISTOL BIRMINGHAM DERBY DARLINGTDN EDINBURGH GLASGOW  HULL,
MIDDLESBROUGH

LONDON  MANCHESTER

EX_ GOVT SELENIUM
[PacE 816 For
ADDRESSES

SHEFFIELD

- all hese arnad aunareds more

ORDERS.

TERMS OF BUSINESS C.W.O. or C.O.D.
4/2 PACKING CHARGE ON ALL C.O.D.
POSTAGE 6d. per VALVE

Mon, Sat. 9 a.m.—5.45 p.m. Wednesday | p.m, Special 24 Hour Express Mail Order Service
Lunch 1.30 2.30
AZ31 12/¢)EBF8Y 7/6)EF89  8/~|EZ4l 7/ PCLSS  §/e 10/-|UL84  8/=|3YSG/GT |Bud 8/6) BVEU 4/ | 12BAS  7/8
DAF9l 4/8|KCCBI  4/-|EFgL  4/-|KZ80  B/8[PULNd  Fj|U26  10/8/LUY4)  7/6 8/8{8CDBG 88/e| BVEG'T  7/6 [12BES  7/8
DAF96 6/8|ECCa2 b/-|EF92  4/<|EZ81  5/8| PCL85  7/6) U191 18/8| Y83  5/8/4A7  12/8/60Hs  10/-| iX4 4/8 | 12K7GT &/e
DFgL  8/-(ECC83  6/8| Eres  10/-1G232  10/8 PCLSS 10/-( U301  18/8|VP4B  15,.[64 8/8|6C6 5/8| 6X. B/ | F2KAGTL0/-
DF9¢  @/8|ECC84 8/} EF183 «|HL41DD PL38  11/8[1'801L 18/6| VRIS0/I0 16AL3  3/8|hk% 5/9 8/6 |12Q7GT 8/~
DKol §/6|ECC85 6/- EF184 8/~ 12/6| PL31  7/8) UABCS0 5/8 -[6AME /- [hHE 2/-| 673012 12/8 | 128Q7 12/~
DK92  7/-|ECH35 12/6 | ELI3 17/6| KT86 17/8|PL82  7/6/ UAP42 8/8| W8IM  6/-[6AQ5  6/8|6J5G/GT 7B7 9/6 |194Q5 8=
DK§8 7/6|ECR42 §/6|EL41  9/-|KTSI 10/6|PL88  7/8/ UBU4L 8/=i X61M 13/8(6AT6  4/8 5/6|7C5  10/8 2524  7/8
DL92  5/-|ECEEl 7/-|EL42  9/«|KTWS61 7/-(PL8¢  7/!UBF80 7/6|X78  28/-|0B3G  2/8(6J7G 5/-| 76 9/6 |35L6GT 8/8
DL94 7/-|BCHS3 8/-|EL84  5/9|MULI4  8/8|PY32/3 10/-| UBFS9 7/6(X79  40/-(6BA6  5/8/6K7G /- 7H7 8/- |35Ws  6/8
DL96 ©/6|ECL80 6/6|EL9s  §/6|N78  92/8/ PY8L  6/-|UCH42 8/8|1R5 5/6{6BEG  5/8{8K7GT £/6|787 18/~ (35Z4  6/6
EABCS0 5/6|ECL82 8/6| EMS0  8/-|0Z4 8/-|PY82  5/8|UCH81 7.-(185 4/6{8BI6  8/-(6K8G  4/-|7Yd4 2/- |50C3  8/8
EAF42 8/6|ECL&6 B8/6|EM8I  8/-|PCC84 6/-|PY8S  7/8|UCL42 8/8(1T4 3/-|6BR? 10/8|6K8GT 9/6| 8D3 4)- |80 718
EB91 3/6,EF41  7/6|EM84  8/-| PCC39 8/8|PY| 8/6 UCLS3  8/-|394 5/«|6BW6  9/-|6L8G  7/8[ I0F1_ 10/= [807 9/8
EBC41 8/-|EFS0  5/-|EYS1  7/6{ PCF80 7/-|PE30 1R2/8)UF4L  7/6|3V4 71-|6BWT  9/=16Q76G  8/e| I2AHS 12/«
BFS0 7/6|EFSs 6/« [EY86  7/-|PCF88 8/6(8P61  8/-/UF88  7/«|6U4G  4/-[6CH 3/6|6Q76T 10/-| 12AU7  5ie
EBF8s 8/-|Er88  7/-lEZ40  7/-lPCL82 7/6lUL4 9/~ UL4L  7/8'5vac  9-l6CeGT  8i-l6Usu  7/81 12AX7  5/8
BRAND NEW TRANSISTORS
COMPLETE VALVE LIST FREE WITH aEn AL e =L o
ORDER Oc42 2" 82;4 g 8%8!2m/pr 12/6
OC44 le 5 8. 8! 6=
OBSOLETE VALVES A SPECIALITY OC45 :; 827{ 8- 82823 :;
oC71 . 17 b
SEND FOR QUOTATION SILICON necrmens
400 volts 350 mA 776 each

iRS5,
DAF9I

IS5, 1T4, 354,
DF9I

3v
DK3I,

DAF96. DF96 DK96 DL96

ll S.T. VALVE MAIL ORDER CO.

SETS OF VALVES

w. Setof 4, 17/
DL92 Dio4 ... . Setofl4, 17
Set of 4, 25/-

Cpen Dally 1o Callars

21la STREATHAM ROAD MITCHAM SURREY. '
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INCREASE
YOUR

KNOWLEDGE

CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING,
INDUSTRIAL TELEVISION, RADIO AND
TELEVISION SERVICING, ELECTRONICS,
COMPUTERS AND PROGRAMMING
ELECTRONIC TECHNICIANS, SERVOMECH-

ANISMS, TELEMETRY, COLOUR TV,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.,

ALSO EXAMINATION COURSES FOR:
Inst. of Electronic and Radio'Engineers
C. & G. Tel ication Techns' Cert.

C. & G. Sups}ementnry Studies
R.T.E.B. Radio/TV Servicing Cert.
P.M.G. Certificates. Radio Amateurs’ Exam.

LEARN AS YOU BUILD

Practical Radio Courses: Gain a sound knowledge of
Radio as you build YOUR OWN 5-valve superhet
Receiver and Transistor, Portable Signal Generator
and High Quality Multitester. At the end of the course
you have invaluable practical equipment and a fund of
personal knowledge and skill. ICS Practical Radio
Courses open a new world to the keen amateur.

I
iﬂ_‘

i

SRiiPORDINCE SCROSLY - LOTDEOR

PRACTICAL

WIRELESS 819

RADIO

TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN lcs COURSE FOR YOU

Whether you need a basic grounding, tuition to com-
plete your technical qualifications, or further special-
ised knowledge, ICS can help you with a course
individually gdapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the
future. If you want to get to the top, or to6 succeed
in your own business, put your technical training in
our experienced hands.

ICS Courses are written in clear, simple and direct
language, fully illustrated and specially edited to
facilitate individual home study. You will learn in
the comfort of your own home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training.
Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own
capabilities.

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE ICS Prospectus listing the
examinations and ICS technical courses in radio, television
and electronics. PLUS details of over 150 specialised
subjects.

‘
|
|
|
|
|
|
|
|
I
|
i
1
i
|
|
|
I
|
i
i

<

| PLEASE SEND FREE BOOK ON :
| NAME |
|

ADDRESS "
|

|

OCCUPATION AGE i
INTERNATIONAL CORRESPONDENCE SCHOO®LS |
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SWI | i
1.68 l

1
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GROUPMASTER 50 WATT MODEL NOW AVAIL-
ABLE. PRICE 49 GNS. OR TERMS. SEND
FOR DETAILLS.

A VERSATILE UNIT FOR INSTRUMENTALISTS AND
YOCAL GROUPS

GROUP-NIASTER 30 WATT being suitable for clubs and public address

1deai for bass, lead or rhythm guitar, and all other musical instruments.

GUITAR AMPLIFIER b3 ;l;r;e‘:lv:oull'."‘eigfch 25‘_wa0.,',:::\87;v;h:‘f$ l‘onll:zpca:f:‘:io:?cggic.ially designed

Robust attractive two-tone finished cabinet of compact size, 287 x 20" x 104"
titted with carrying handles.
For standard AC mains 50 ¢/s operation.
Four inputs provided can be used simultansously with instrument
pickups or mikes.
Separate Bass and Treble controls are inecorporated.
A polished black control panel is fitted to the amplifier with distinctively
marked control indications set in goid relief.
Full 12 Months Guarantee

T Toldengiy

TWICE THE QUALITY AT HALF THE PRICE

Customers are invited to sec and hear this amplitier at our shop premises in
Lanbert's Arcade. Send S.4.E. for leaflel.

ok k%

or deposit of £1,12.0 and twelve monthly payments
of £3.12.5.
Carriage and insurance 17/6 to be sent with deposit,

A Mgh quality 30 watt amplifier developed for use in large halls and clubs elc. Ideal for bass

Jead ar rhythm guitars, schools, dance halls, theatres and public address. Buitable for any

$ype of mike or pickup.

Walve Hne-up: two EF86; one EOCS3; one GZ34; two EL34.

Pour separate inputs are provided with two volume controls. Bass and Treble controls are

mmud. Amplifier operates on standard 50 ¢/s mains, 3 ohm and 15 ohm speakers may
used.

Perforated cover,with carrying handles can be provided If required, price

¢ Customerr are invited to see and hear
this amplifier at our shop premises in
0’ Lambert's Arcade.
e Send 8.A.E. for illustrated leaflet.

50 WATT MODEL 9 GNS. or

or deposit of £1.16.0 and twelve monthly payments of £1.9.2-

Terms. Send for details. Carrlage 15/- to be sent with deposit.
GOLDENAIR 5 WATT AMPLIFIER N i R ey BBt s
S 2: THE GOLDENAIR GRAMETTE < JTHE GOLDENAIR

record decks and micro- % be used with all types of record players. Fitted X valve 3 ~watt gram,

IDEAL FOR HOME USE [ & ¢+ THREE )
Euitablefiorggyeuilars; W A compact 3-4 watt gram. amplifier that can A umgquely designed 2
>
phones.  Cabinet size > wi c . li

approx. 13x18x7in. The with volume and tone controls. Incorporating { amplifier, fnlly enclosed

mains igolating transformer, thus making the 1n a compact well venti-

eabinet is well made and =1 > unit completely safe. A triode pentode valve lated metal case, size 7 x 5} x 2%in. Three
stiractively finished. Volume & and modern silicon rectifler are utilised. controls provided, Volume, Treble and Bass.
bass and treble controls incorporated. Price X price 3 zns, P. & P 5/-. Ready built and tested < A completely safe unit incorporating mains
9 gns. post paid. Send 8.AE. for leaflet. =~ & £319.8. P. & P.5/-. ¢ isolating transtormer. Price 4 gus. P. & P. 5/~
e AR AR PPOPIL L 50 t0DDSETDDd > & % % &>

CRYSTAL SET

A wonderful educa-
tional kit for all
children. Provides
hours of amuse-

§ <m0t
c LOUDSPEAKERS < SONA STREAMLINE MICROPHONE
> < .

TYPE 1. Model G.G.25. A heavy duty
loudspeaker by famous manufaeturer. >
Diameter 12in.  Freq resy 60—25,000
c.p.s. Power handling 25 watts. Impedance &
X ” 15 chms. Ideally suitable for Bass instruments.
ment while following . Can be used with high power amplitiers. Price
easy step by step instructions, _ > £9.19.6. P. & P. 5/-. 8end S.A.E. for leaflet.
It is powered entirely by wireleas waves, elimin- < TypE 2. A 12in. Heavy Duty Loudspeaker
S

Omri-directional
rezponsz 60—10,000
cfe.  COutput level
52 dB. Buiit in on/off switch.
Provision for conversion to
hand-held, cord saspended or
stand mike. Attractive satin

AAAAL A

A

sting the expense of batteries. No soldering <> unit. 15 watts power handling. Frequeney ; nhrsv;!e;msh
required. Receives all main stations. Includes response 30—14,000 c.p.s. Pure aluminium cast s Microphone 37/6 P. & P. 276,
super sencitive personal  llstening device. frame. British made by famous manufacturer, Desk Stand ,_ . ERTEh )
Price now 10/11, P. & T. 2/6. : L Prtesgns P& .5/ Send S.AE. for leafiet, est Stan . & T, 2/6.
An ideal Christmas Present lor the children .

Floor Stands Available
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TRANSMITTER RECEIVER NO. 46
Compactly built to be
carried by one man. This
has a range of approx.
10 miles, and being
crystal controlled, tuning
isavoided, and operation
I8 as acourate as a tele-
phone, Frequency 3.6—
9.1 Me/s. Complete
statlone comprising re-
ceijver transmitter, rod
aerial. One wet of head.
phones and mike. In can-
vas carrying bag. The
crystal coll unite can be
supptied for only 85/~ per
set. poet free. Brand

: TYPE 19 SHORT WAVE RECEIVING
4 - ET -

Works stralght off the S
mains, An excellent
®|ahort wave receiver,
o b'a_ requires only phones
4o for immediatc opera-
tion.  Price £5.19.8.

“Above MAT’s postage pald.
Ferrite 8lab Aerlals sulmble for tranaistor sets
8fe. P. & P.6d.

TANK AERIALS
Fully interlocking copper rode. One foot
sectlone. Idea) for car or scooter aerials. Will
X, make excellent dipoles. Six sactlons complete
with canvas carrying case. 3/8, P. & P. 1/6.
& Additional sections 6d. each. Please send
sufficient postage.

10/,

Sullahle phones 15/« per pair. T, & P. 2/,
During an evening testing on this excellent 9
( receiver, we obtained clear receptlon: from scores
of stations, ‘many ol them thousands of miles ¢

[ distapt, i di i Gove
transmiseion, ummlme bromlwsts and also the
short wave radlo Luxembourg broadcasts.

g dedinid

Sartons. Frios por station LEAD ACID _PAXOLIN SHEETS
£4.10.0 . ‘. ACCUMULATORS 100 5) x 110 3 tof S1er P& e -
'wo stations for . . u : <

£9.10.0 7> (CLETE ) MORSE KEYS

2 volts at 16 A.H. Brand new,
8lze 4 x T x Yo, 4/11 each. 3
for 12/6. P. & P. 3/- per cell.

Morse key assembly
[ Key with base, cover
X, and terminals. Com-
X plete with lead. 6/11.
P. & P, 2/~ 2 Morse

<> <
4 CHANNEL TRANSISTORISED ~ 3 Kess for 186 post free.
e
SOUND MIXER . Z HIGH IMPEDANCE HEADPHONES

Add musical highlights plua additional sofind %
effects to your tape-recorder. This instrument thtwcight S"':‘hl" fgr ':" ':pp‘:ca'“&';a:
permits mixing of 4 signale such as microphone, Pols.' ?:;Pp"" o Lh 1AL LT

recon] player, radio tuner ete. into single & diobabi o ; TN
R.AF. SHORT WAVE RECEIVER

output. Fully transistorised and self contained J
in handsome cabinet. Price 49/8, P. & P, 2/4.
S8tandard jack plugs to m same, 2/8 cach. P. & P, J
p ¢ 35 to 40 Mcfs. Power supplies 12 volts and
g, 2 for 46, b & P. 0d. Chrome shielded 250 volts D.C., In excellent condition with
oxceptionally Ane slow-motion tuning and clean
component layout. Price £2.18.8. P. & P. 8/~

memh. P. & P, od. 2lor 6/& Poat 'ne"-‘\'-‘n‘bd
TRANSMITTER RECEIVER. NO. 46 & Saliainminsan
SONA STREAMLINE/BM3
MICROPHONE CRYSTAL INSERTS

and NO. 38 SET H.T. POWER.PACKS
Price 7/6. P, & P. pd.

Power your 46 trans./rec. or 38 trans./rec. set
A
BATTERY CHARGE ADJUSTERS

{ atraight from the mains. This valuable unit <
@®Charge Rate Adjuster. @ Government

provildes a stabilised D.C. H.T. for. these sets.
Robustly and compactly made. Only 398/6.

X manufacture. ® Easily fitted to charging circuit.
8/6 each; 2 for 6/8, P. & P. 2/6.
el

Sttt

HANDY POWER PACK

Housed In compact matal case. 200/250 v, A.C.

mains. Output 250v. 50mA D.C. fully smoothed.

6.3 at 2 ampa. Can be uscd for powering almoat

;név pre-amp. or radfo tuner. Price 38/8. P. & P,
/

1 o <>
No. 19 SET INSTRUCTION -
HANDBOOK 3/6 each r. «r. s

M‘@‘@ =PLP-P-O-P D<=
55 INSTRUCTION HANDBOOK

3/6 each P. & P.6d.

R0, INSTRUCTION HANDBOOK
3/6 each p.zr 6d.

i i >

TRANSMITTER RECEIVER NO. 46
HANDBOOK 3/6 each P, & P. 6d.

FREQUENCY METER BCCIZI
HANDBOOK 3/6 each . 7.5

""" ODE INDICATOR 3

')'5'0‘9Q“)C’\.“?’OOOOQ\}Q'}
LIGHTWEIGHT. GRAMOPHON
PICK-UP ARM

Complete with Acos hi- turnover cartridge.

Price 26/-. P. & P. 1/-.
L g RADIO CHASSIS
TYPEL FO R"A"“SFIRM R?OO/%O o > These well-made radlo
P lament Transformer., primary & mad
[ 30 cle. Becondary 6.3 volts at 2 amps.  Price §/11. 3 Gl ) DI
. & P.2/3,
TYPE 2, Mains Transformer. 200/250 primary
50 c/s. Secondary 250, 0.250 volts at 80 m.a.
8.3 v, at 4 amps. 5 v. at 2 amps. Price 19/9.
P, & P, 3/6. S smootblng, slow-mation
TYPE 3. Primary 200/250 50 cfs. Becondary & tuning, printed scale
tapped as follows: 5 v., 11 v. and 17 v, all at & 200—550 metres, com. <
4 amps. Price 20/6. P. & P. 3/6. & piete with all valves and 8 v. power peck
TYPE 4. Primary 200/250 50 c/s. Seccondary £ Provided with a robust cabinet and an 8in.
tnpped ag followa: 3 v., 4 v, 86v,6v,8v,0v, & npeaker to fit. Only £3.19.8. P. & P. 10/~
, 12 v, 15 v, 1B v,, 20 v.. 24 V. and 30 v. all
ut 2 nmp!. "Price 38/6. P. 3/8.
TYPE §, Primary 200/260 v. 50 ¢/s. Becondary
> 350-0-350 v. at 80 m.a., 6.3 v. at 4 amps, 5 v, at
2 amps. Price 25/, P & P. 316,
TYPE 8. A really excellent well-made robust
transformer. Fully shyouded snd upright.
Primary 200/‘250 80 o/s. Secondary 430-0-450 v.
250 m.a., 6.3 v. at 4 amps, 5 v. at 3 amps.
Price 85/ I‘ a P. 3/-
OG>

SPECIAL MAS OFFER
‘Bix-transistor’ radios at 059/8 each. Fully
guaranteed. Will receive Home, Light, Luxem-
bourg eto. Hi-Fi toned speaker. Few only., <
P. & P. 3/6. Battery 2/ extra. Earpiecs 3/6

R ESISTO F COL i
Enabies you to determine value of resistor at a
% nceP s‘zmnst for the constructor. Prioe 1/6. .

WW%
TRANS. RADIO TUBULAR 3PEAKER

Booster  8peaker.
Plugs into earplece
socket of most
radios and tape
i recorders. Gives
= double the volume
and a hi-fi stereo $
effect  that  wiil

amaze you. Bize
lg%mx. 2 x 221!!. Prics 26/- P & P /9.

S>>

2-WAY SOU D POWERED
TELEPHONE

Ag used by the armed forces. These sound
powered earpleces will work up to a distance
of ote mile without the use of batterles.
Beautifully made, ideal for use in the house,
office or garden. Comple',a with connecting
cable, 17/0 P& P /

HIGH IMPEDANCE P AL
LISTENING EARPIECES

Bultable for all types of cryatal sets and transise X

X TXRX NO. 19 POWER UNITS
12 v. D.C. input. Output 275 volts at 110 mA
L and 500 volts at 50 mA., The equipment Is of
o American or Canadian manufacture. Price 81,
Carriage 10/-.

b

. et
DOUBLE THROAT MIKES
Double throat mikes. Can be adapted for use
with musical instruments. 5/11. P. & P. 9d

TRANSISTOR BATTERIES

pounds this winter. PP3 type replace-

St

tor sete. Complete with plug. Prige 4 11 extra. Hurry while they last. ment. 6 for 10/~. P. & P. 1/9. 12 for 18/6.
BrlePosdy, X . P.&'P.2/6. Limited stocks.
) A B B A B B A A B B B A A A A S Al e R vvvvv—v—aWWr

NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCADE, LOWLR BRIGGATE, LEEDS 1. NFXT TO
HALFORDS CYCLE 1SHOP. OPEN ALL DAY SATURDAY. UR DESPATCH SERVICE. ALL
MAIL ORDERS TO OUR BRIGGATE H LS]:. DRESS

Postage rates appiy to U.K. only.

TERMS:

CA#H WITH ORDER
5/ EXTRA ON C.0.D.
ORDERS
No C.0.D. under 30/-

SONA ELECTRONIC B. (Dept. PW13) BRIGGATE HSE, 13 ALBION PL, LEEDS

TRADE SUPPLIRD
ORDERS FRON
ABROAD WELCONED

Telephono: 34708

-
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SHORTWAVE RECEIVERS INSTRUMENTS FOR TEST, =
sAMATEUR’ EQUIPMENT SERVICE AND WORKSHOP
T T e TR e S R ST

World-Famous kit=sets anygone can build.
Quality you can see. qualily you can compare. .-

by appearance, by performance..by any standard
DEFERRED TERMS ON ORDERS UK OVER £I0. ALL MODELS ALSO AVAILABLE ASSEMBLED

TRANSISTOR RECEIVERS

""OXFORD” LUXURY TRANSISTOR
DUAL WAVEBAND RECEIVER:
The ideal domestic, or personal portable
receiver. 10 Semi-conductors. Solid leather
case. Send for full details.

nct. PT. £14.18.0 ic

8 6 TRANSISTOR PORTABLE. Model

il UXR-1. Prealigned I.F. transformers.
H® Printed circuit. 7in. x 4in. high flux speaker.
8 Real hide case, Very easy to build

e T £12.11.0 ki

7 TRANSISTOR PORTABLE. Model RSW-I. Two short,
trawler and medium wave bands. Incl P.T. £| 9 |7 6 Kie
- .

TEST INSTRUMENTS

TELEVISION ALIGNMENT
GENERATOR, Model HFW-I.

Accurate alignment of TV receivers
achieved in minimum time at low
cost. Covers 3.5 to 220 Mc/s on
fundamentals. A must for the

werice man. £34,18.0 ki

£44.10.6 Assembled HFVWY-I|

S5in. OSCILLOSCOPE Model 10-12U.
Laboratory quality at utility oscilloscope
price. Wide band amplifiers essential for
T.V. servicing. F.M. alignment, etc. T/B
covers 10 ¢/s-500 kc/s in 5 ranges.

£41.10.0 Assembled £32' I 2-6 Kit

PORTABLE 'SCOPE Model OS-1 A
compact portable oscilloscope, ideal for
servicing and general work. Printed
circuit board. Case 72 x 43 x 124in. long.

We. only 10} Ibs. -
B85 Kooty £22.18.0 kie

ELECTRONIC SWITCH. Model S-3U. Converts a single
beam oscitloscope into double beam operation at low cost.

° £18.10.0 Assembled  £]2.]8.0 «ic

VALVE VOLTMETER. Model V-TA. The world’s
best selling VVM. Measures up to [,500 volts
{d.c. and r.ms.) and 4,000 pk. to pk. Res. 0.I1Q
1,000 MQ. Centre zero dB scale, d.c. input resis-
tance [IMQ. 4}in. meter. Complete with test prods,

lead d standardising b . .
it o e S €13, 18,6 ko

¥, DE-LUXE 6 VALVE VOLTMETER. Model
—  IM-13U. Similar spec. to model V-7A but with im-
V7A proved accuracy. Larger meter. Unigue gimbol mount.

£26.18.0 Assembled £18.18.0 «ic

RF PROBE. 309-CU extends range to 100 Mc/s. Indication
to 300 Mc/s. £|' ' 3'6 Kie

HV PROBE HV-336 measures up to 30,000V d.c.
2.19.6 i

RF SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
fundamental, 200 Mc/s harmonics. Up to 100 mV output on all

bands. )
Sl £19.18.0 Assembled £|3'8'0 -4

MULTIMETER. Model MM-1U. Ranges: 0.1.5 v. to |,500 v.
a.c. and d.c.; I150pA to 15A d.c; 0.2Q to 20MQ. 44in. 50uA.

meter. 18016 Asembted  E12.18.0 kie

A wide range of other test instruments available including: R/C
Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U £16.10.0.
Wattmeter AW-1U. £17.5.0. (Capacitance meter) CM-1U
£15.15.0. Power supplies. Decade boxes etc. Many other
instruments available under American Mail Order scheme. Why
not send for full details?

IR

DAYSTROM LTD.

Dept. P.W.-1, GLOUCESTER, ENGLAND

“MOHICAN" GENERAL COVERAGE
RECEIVER. Model GC-1U. Excellent
portable or general purpose receiver for
“amateur” or short wave listening. See full

. leaflets.
specAsiacrrfl;Ted £45.17.6 £37'|7'6 Kit GC-lU

MONEY BACK GUARANTEE
Daystrom Ltd. unconditionally guarantee that each
Heathkit product assembled in accordance with our
easy-to-understand instruction manual must meet
our published specifications for performance or the
purchase price will be cheerfully refunded.

SPEAKER SYSTEMS $SSU-i MODEL

A practical solution to the problem of 2a
moderately priced speaker suitable for Stereo/
2 Mono amplifiers. where the equipment has
w ¥ to be compact. Two speakers, balance control,

»i 7 ducted port reflex cabinet.

o

Horizontal or vertical (with matching legs)

1 e T £11,12.0 kie

COTSWOLD STANDARD MODEL

Acoustically designed enclosure ‘in the white’

26 x 23 x [5fin. 12in. bass speaker, elliptical

middle speaker, 2in. pressure unit. Covers
T 30-20,000 /s

3 . ¢ Complete kit with all controls.

MFS SYSTEM
A minimum floor space model for the smaller
room. 26in. high x 164in. x l4in. deep. Similar
performance to standard model.

Price either model £33 4 () «ic

SPEAKERS FOR YOUR OWN ENCLOSURE
12" Heavy-duty Bass, (Fane 122/12) £7.7.0.
2” Tweeter, (Fane 301) £3.1.6.
(both as used in the Cotswold systems)
12” Goodman’s General Purpose GSIA £5.10.6.
8” Goodmans General Purpose G8 £1,8.6.
Two Speakers + Cross-over, System SCM-1.
(As used in model SSU-1) with details for enclosure £4.12.0.

RPM INDICATOR (Electronic rev counter). A must for the
motoring enthusiast. For 4 cytinders, 12V.
£8.19.0 (complete). Send for details.

A WIDE RANGE OF BOOKS ON ELECTRONICS AND
RADIO. PLEASE SEND FOR LISTS OR PRICES.

THHEU RIS ng
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= THE WORLD’S BEST
E SELLING KIT-SETS

HI-F1

W  STEREO AMPLIFIER.
Model S-33. 3 w/ch. Inputs for
radio, tape and gram. Stereo/Mono
ganged controls. Sensitivity 200mV.

£18.18.0 Assembled £ 13 T 6.

S-33
6W DE-LUXE STEREO AMPLIFIER. Model S-33H. An
inexpensive stereo/mono amplifier with high sensitivity. Suitable

for use with Decca Deram cartridge. ;
£21.7.6 Assembled 5.17.6 «:

TAPE RECORD/REPLAY AMPLIFIER KITS. Wili operate
with most tape decks. Send for details.

TA-tM (Mono), £19.18.0 Kit TA-IS (Stereo), €25.10.0 Kit

PRACTICAL WIRELESS

AMPLIFIERS

823

WTREI TR IH s
HIGHEST QUALITY
AT LOWER COST

18W STEREO AMPLIFIER. Model §
$-99. Ganged controls. Stereo/Mono
gram, radio and tape recorder inputs. §

P/B selection. ;
€37.15.6 Assembled 27+ 9.6k
SW HI-FI MONO AMPLIFIER. Model MA.5. A low priced
amplifier based on the $5-33. Printed circuit construction makes

it easy to build. £ I 0. l 9.6 Kit

HI-Fl MONO POWER AMPLIFIER. Model MA-12. [deal

for use with Models USC-I and UMC-I, 0.1 x THD at 10 W,

Wide ireq. range. £15.18.0 Assembled £| I |8 6 Kic
« 10,

£15.10.0 Assembled

T T G T

More and more people are buying and specitying Heathkit models because:

% Easy-to-Follow instructions . . . The step-by-step instruction manuals tell you what to
do and how to do it. Large size pictorial diagrams show you how.

% A satisfying Hobby .. . assemble any Heathkit model, switch on and find that it performs
exactly like an expensive, ftactory-built set. You will be proud of your model, your friends
will admire it, and you built it successfully yourself.

% You save money. .. and get

m

HI-FI-TUNERS
Model FM-A4U. Tuning range
88-108 Mc/s. Tuning unit (FMT-
4U) with 10.7 Mc/s L.F. (£2.15.0
inc. PT.). LF. Amp. (FMA-4U)
complete with cabinet and valves

(£13.3.0).
"ol £15.18.0 Kic

AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550
900-2000 m. Tuning heart (£4.13.6 inc. P.T.). and l.LF. Amp.

éﬁld Ifg.rs)leaflet.s. £26- lo-o Kit
EQUIPMENT CABINETS

A large range, in kit form or assembled

FM-4U

Total

lilustrated details on request.
Prices from

for HOME, OFFICE or WORKSHO
SEND FOR FREE BRITISH CATALOGUE
American Catalogue sent for {/- post paid.

PUBLIC ADDRESS AMPLIFIER,
PA-1. 50 w. output, two heavy duty
speakers, variable Tremolo. Iideal tor

use with guitars, etc. :
£74.0.0 Ascambiod £34:15.0 «ic
Legs optional extra 17/6. Set of 4.

50 W POWER AMPLIFIER, MA-50.
ldeai for PA work, electronic organs etc.

€27.18.0 Assembled £19.18.0 «ic

IIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIII]IIIII }

DAYSTROM LTD.

Dept. P.W.-1,
A subsidiary of Western Instruments Group
manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

and finished, available to meet most needs. J§

£7.70 « £37.16.0

Many other models covering a wide range of equipment |
P

f £53.0.0 Assembled £39.16.0 «ic

GLOUCESTER, ENGLAND |

better periormance at lowest possible cost.

| “AMATEUR”

EQUIPMENT

AMATEUR BANDS RECEIVER
Model RA.l. Covers all amateur
bands from {60-10 m. Hall lactice
crystal filter. 8 valve, ““S” meter,
tuned R.F. amplifier stage.

£39.6.6 «ic

Assembled £52.10.0

AMATEUR TRANSMITTER. Model DX-100U. Covers
all amateur bands 160-10M. 150 w. d.c. input, self containgd

ith ly. Modulator, VFO i
Wik power supply. Modulsor, Vra e1oa.5.0 £79.10.0 «ie

AMATEUR TRANSMITTER
Modetl D X-40U. Covers 80-10 m,
Power inputs 75 w. C.W._, 60 w,
peak C.C. phone. Output 40 w. to
aerial. Prov. for V.F.O.

£33.19.0 i

Assembled €45.8.0

DX-40U

COMMUNICATIONS TYPE
RECE(VER RG-I. A high perform-
ance low cost receiver jor the dis-
criminating listener. Freq.: cov 600 §
ke/s-1.5 M/fcs and 1.7 Mc/s to 32 Mc/s.
Send for details,

Other kits

include:
SB-f0U, £39.5.0 Variable freq. Oscillator VE-1U, €10, 17.6.
Balun Coil Unit B-IU  €4.15.6. Grid-Dip Meter GD-1U
€10.19.6. @ Multiplier @QPM.1, €8.10.0. Wide range ol modecls
under American Mail Order Scheme.

in the amateur vange SSB Adaptor

| Moo oo o o v o o o

Please send me FREE BRITISH CATALOGUE (Yes/No)

Full details of model(s) :

1

NAME 1

he ) ADDRESS i
i i
pw i |

el b L "
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1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 7 x 1iin.
A.C. Mains 200-250 volts. 4 inputs with controls for same and bass
3 to 4 watt Amplifier and treble liit controls. Tapped for 8 and 15 ohm speakers. Extra
Kit comprising chassis H.T. and L.T. for F.M. Tuner supplies etc. Built and tested. 7 gns.
> o 1216
8% x 24 x lin. Double 1% & 1%
wound  mains  trans- . CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
former, output trans OPERATION. 8ize 2} x 2iin. approx. By famous manufacturer. A.M
former, volume and tone LF. 470 Ke/s. F.M.-L.¥. 10.7 M¢/s. A.M. coverage irom 1620 kKc's-523
controls, resistors, con- Kcfs. F.M. coverage 108 Mc/s-88 Mc/s. Circuit diagrams 2/6. I'REL
densers ete. Valves 6V6, with Tuner, lst, 2nd, 3rd AM. LF.s, 1st, 2nd, 3rd and 4th F.M.
ECC81 ard metal recti: LF.’s V.H.F. Ose. choke, A.M. L.F. '.rap, 4.F. 114 and AF. 115
Pt All the above are the R.F. end of an A.M./F.M. receiver car radio etc.
fier. Circuit 1/6 free The above six itcms, £2.10.0.
with kit. 29/6 plus 4/-
P. &P 3. AMPLIFIER KIT.

. TRANSISTOR INVERTOR, 50 v. D.C. Input. Output 240 v. A.C. 40
watts incorporating transforiners, choke. condensers and 2 Get573.
In sotid 16 gauge aluminium case size 15 x 6 x 2}in.. by famous manu-
facturer, 18/6. plus 6/- P. & P

b FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. less tuber
58/8. P. & 6/-.

. SIGNAL GENERATORS: Cash £7.5.0. P. & P. 8/6. Coverage 100 Ec/s
to 100 Me¢/s on fundamentals and 100 Mc/s to 200 Mc/s on harmonics.
Case 10 x 6} x 5%in. Threc miniature valves and Metal Rectifier.
A.C. mains 200/250 v. Internal modulation of 400 c.p.s. to a depth of
30 per cent. Modulated or unmodulated R.F. output comtinuously
vanable 100 multiveits, C.W. and mad. switch, variable A7, output
Magic eve ag output ind bor.  Accuracy 22 per vend.

. A.C. MAINS MOTOR. Can be used for a variets puryoses, silen
running satisfactory in every way. 230/250 v. A.C., 9/8. P. & P.

. POCKET MULTI-METER. Rizc 3; x 2} x 13in. Metcr size 2§ x 1:in
densitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and 1.4 volts.
0-15, 0-139, 0-1000. D.C. current 0-150 mA. Reaistance 0-100K Q
Complete with test prods, battery and full instructions, 35/-. P. & P. 2/6.
FREE GIFT for lmited period only. 30 watt Elcetric Solderng Iron
value 15/~ to cvery purchaser of the Pocket Multi-Meter.

. CHANNEL TUNER LF. 16-19 Mc/e. Continuously tunabie from
174216 Mc/a. Valves requircd—PCU80 and PUCS1 (in series). Cover
RB( and ITA ranges. Also Police, Fire and Taxis, etc. Brand new
by famous maker. 10/-, I'. & .13/

. Tle MOTORISTS' REV. COUNTER. kit of parts comprising 270 degree
Jin. moving voil movement. Mannfacturer’'s present price of this move-
ment wonld be at feast £7. Comnplete with full instructions and circuit
diagram. 8cale calibrated np to 8,000 r.p.m., Can be used with any 4
or 6 cylinder car. 49/6, plus 3/6 P. & P.

. B.,S.R. MONARCH UA14 WITH FULL FI HEAD. 4.spced, plays 10
records, 12in,, 10in, or 7in. at 16, 33, 45 or 75 r.p.m. Intermixes
7in,, 10in. and 12in. recorda of the same speed. Has manual play
position: colour brown. Dimensions: 12} x 107in. 8pace required
above baseboard 43in., below baseboard 2jin. Fitted with Full Fi
turnover crystal head. £5.19.6. I'. & P. /6.

. 50 MICRO-AMP METER imovement by worll famous mauufacturer.
Size 3 x 2§in,, 25/-, plus 1/6 . & I.

. 8-watt PUSH-PULL 5 VALVE AMPLIFIER. A.C. maine 200-250v.
Size 10} x 6} x u4in. 5 valves. For use with all maker and types of
pick-up and mike. Negative iced back. Two input, mike and gram, and
controls jor same, Scparate controls for Bass and Trebic lift. Response
flat from 40 cycles to 15 ke/s. 2 dB down to 20 kejs. Ontput 3 watts at
5 per cent total distortion. Nots level 40 dB down ali bum. Output
transiormer tapped for 3 and 15 ohms speech coils. For use with 8td.
or L.I". records, musical instruments sich as guitars, etc. Saitable for
small ballg, £3.19.6. I'. & P. 7/-. Crystal mike to suit. 15/s. P. & P.
8in. P.M. Speaker to suit, 12/8. . & P. 2/-

. FLUORESCENT LIGHT KIT. Twin 20 choke ms(.mt ntart copiete
with 4 bi-pin 200/250 v. holders. 11/8. P. & 4/-. Twin 40 choke
mstant start with 4 bi-pin 200/250 v. holders. 17[8 P. & P. 4/-.

. RINGO BURGLAR ALARM SYSTEM. A.C. mains, 200/240 volt

Fire salvage slightly tarnished. List price 7 gns., Our price, complete
with double gong bell. five micro switches and full insiructions, 48/6.
. & P oA/

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in meta)
case, size 10 x 8 x 8in. Incorporating two FC13 valves, maing trans-
former, metal rectifier, choke, indicator, lamp, crystal and numerous
components. Modulated and unmodulated output socket. Originally
uged for I.T.V. irequencies. Brand new. 39/6, pius 6/- P. & P. A(
maing 200-250 volts.

ILICON RECTIFIERS. 250 v. P.1.V. 750 mA. Bix for 7/6 post paid

RADIO & T.V. COMPONENTS (ACTON) LTD.

21b High Street, Acton, London, W.3.

All enquiries S.A.E. Goods not despatched outside U.K.
Shop Hours 9 a.m.-—6 p.m. Early closing Wednesday
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COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
4in. SPEAKER

7-transistor superhet. Output 350mW.
Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 12£ x 84 x 3{in.
Horizontal tuning scale, size 114 x 2&in. in silver
with black lettering.
All stations clearly marked.
Ferrite-rod internal aerial.
I.F. 470 K /cs,
Operated from PP9 battery. |
Full comprehensive instructions and
peint-to-point wiring diagrams.
Printed circuit board, back printed 2'6.
with all component values.
Fully tunable over medium and long
waveband.
Car aerial socket.
Full after-sale service.

ONLY

W b b N %

PRACTICAL WIRELESS

£4.19.6

Plus 56 P. & P. Parts
list & circuit diagram
FREE with parts.

SPECIAL OFFER—POWER SUPPLY KIT to purchasers
of "“Elegant Seven™ parts, incorporating mains trans-
former etc. A.C. mains 200-250v. Qutput 9v, |00mA,
7t6.

825

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (actoN) LTD 2iC High St., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.

COSSOR DOUBLL BEAM OSCILLOSCOPLE.
TYPE 333A

This extremely useful instrument oberates from A.C. mains.
Screen dia. 4in. Time base range 8 ¢/s. to 250 Kcjs, Two ampli-

ers with max, sensitivity 1.3 mV/mm. Max, bandwidth 2 Mc/s.

ize 13 x 84 x 19in. Controls: Brilllance, Focus, ‘X' shift,
“Y1" shift, **Y2" shift, TB coarse, TB fine, Amplitude. Trigger.
"*Al1” gain, “A2" galn and Synch. In very good condition and
working order. Demonstrated to callers. A real bargain at
£9.19.68, Carr. 10/,

SILICON RECTIFIERS. Type BY100 (4in. x }in.) will handle 250
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND
NEW—not seconds, 7/~

VHF COMMUNICATIONS RECEIVER R-1949. This is the
Alr Force version of the well-known Hallicrafters $-27 or S-36.
Covers 27 to 146 Mc/s, in three wavebands. It Is complete with
all valves, stabiliser. *‘S’’ meter etc., but requires an external
power supply to give 250 volts HT and LT. Picks up police,
amateurs etc. and could easily ba used for mobile operation.
Tested and in good condition. £17.10.0, Carr. 10/-.

AR 88 VIBRATOR PACKS. For 6V, operation. Complete with
vibrator and 074 rectifier. NEW in original cartons, 15/-. P. & . 5/-

AR 88 SPARE VALVES. Complete Set of BRAND NEW individ-
ally boxed original valves (1-4), 50/-, Plus 2/6 P. & P.

MOVING COIL _PHONES., Finest quality Canadian with
Chamois ear muffs and leather covered headband. With lead
and Jjack plug. Noise excluding, supremelY comfortable
BRAND NEW ...... 00000680000000aBEAE 000o00s0a 22/8. post 1/6

MAGNETIC COUNTERS (ex G.P>.0.). 4 figures to 9.999. Colls
5000 for 24V. operation. Tested. (No reset), 5/- each. P. & P. 1/6.
SPECIAL OFFER! 10 for 30/-, P. & P. 6/-.

MICRO AMMETER. 0-5000A. Made by R.C.A., Weston
Westinghouse and other famous American manufacturers.
Circular 2iin. flush panel mounting. Dials are engraved 0-15
0-600 volts. As used in the American version of the ‘19 SET".
TESTED AND GUARANTEED 15/-,

HEAVY DUTY TRANSFORMER, Input 220 to 250 volts A.C.
mains (tapped every & volts), Output 50V. at 15 amps. A really
r ed job, very conservatively rated. Size T} x 5t x 7in. Weight
28 lbs. ONLY £5.19.8. Carr. 7/6.

CHARLES BRITAIN RADIO LTD.

11 UPPER SAINT MARTINS LANE, LONDON W.C.2
TEMple Bar 0540
Shop hours 96 p.m. (-1 p.m. Thursduy).

Open all day Saturday

BARGAINS FROM |

BROADWAY ELECTRONICS

|
| GARRARD A, T.6 H{-FI Autochanger GC8 mono cartridge—

£9.19.6, post free.
GARRARD AUTOSLIM 4 speed changer—£6.10.0, Poat free.
12in. ALTHAM SPEAKER with built in tweeter 8 ohm or 15 ohm
7,000 Gauss Magnet. Only 29/8, postage 3/8.

HAYDON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy
Duty Speaker. 50/-, postage 7/6.

The Famous B.M.3 XTAL MICROPHONE with neck lanyard
30/- table stand for above 9/6 extra, Xtal insert 7/3. )
GUITAR PICK-UP complete with clip and screened lead—12/6.
3-WAY PPUSH BUTTON UNITS Each button opéerates 8 4-pole
2-way switch—4/6.

BARGAINS IN TRANSISTORS Mullard RF Packs OC44 two
0OC45. 12/6: AF Packs OC8ID two OC8l, 8/§;: OC44, 3/68; OC45. 3/-3
0OC71, 2/8; OC72, g/-: UA8I dlode 2/3: OC170, 8/6; AF 117, 8/8; ORP12,
light cell, 7/8; OC29. 12/6; OC35, 12/6.

TRANSISTOR ELECTROLYTICS 1, 2, 4, 5, 8, 10, 16, 32, 50, 100
Mfd. all at 15 volts—1/3 each.

MeMICHAEL TELESCOPIC TV AERJIAL 23in. extends to 45im.
Fitted with coax plug. will suit any set. Only 7/8.
CARTRIDGES Acos 67-1G Low Output, 87-2G Medium Outbut,
GP59-5 High Output, Garrard GC2 or GC8 all with mounting bracket

Ror.x'ette Stereo with mounting bracket, 25/«
LARPIECES with cord and 3.5mm plug. 8 chm magnetic 3/-;
250 ohm, 4/-; 180 ohm magnetic with clip 61{{6::3“&1' 4/-; 3.5mm plugs

with nice long shank complete with jack, 3/-.
3.5mm plugs with nice long shank complete with jack SCREENED,
4/-.

TOGGLE SWITCHES Single pole with on/off plate, 2/@,
NEON PANEL LIGIH'TS 240v. A.C. Arcolectric, 2/8.
FERMS: C.W.0. OR €.0.D.

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984 .
(four minutesfrom Tooting Broadway Underground Station)
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SLATERS

w SPARES

APQ-43 30 Mc s LF. Strips
This is a 6 stage L.F. strip with 10
Mc/s bandwidth. Uses valves 6AK5w
x 7. 6AG7, 6AL5, 12AT7. Supplied
brand new in makers boxes. PRICE
42/6 plus 3/6 P.P.

12 Volt Amplifiers
Made by MULLARD LTD: push pull
ELS1s, 12v Pog or Neg carth. Brand
new and boxed. See Scptember P.W.
for further details. PRICE 35/- plus
5/- post.

P.C.R. Communications R.X.

Covers long and medium waves, 8. W

6 to 18 Mc/s. Made by PYE & PHIL-

LIPS. 6 valves with built in speaker.

there 1. ample room to build an Inter-

nal Power Pack. Supplied with 50ft.

of aerial wire and insulators. R.E.
M.E. reconditioned and tested.

PRICE £6.10.0. plus 10/- carriage.

R1466 V.H.F. Rx
6 valve receiver tuncs 33 to 10 Mo/s,
requires 250v and 12v L., LF.7 Mc/s.
No circuit but connections supplied.
In new condition. PRICE 32/6 plus
7/6 carriage.

Mains Transformers
Primary 180/250v 50 cis Secondary
)—(y300 150MA 6.3v 6a, bv 3a. Made
bv L.T.P. Ltd., and supplied brand
new in makers buxes. PRICE 25/~
plus 4/- post.

Silicon Diodes
50 PIV 2 amp..2/6 each, 4 tor 8/- post
paid.

American H$33 Headphones
These are a light weight head set of
600 ohms Impedance and are fitted
with solt rubber ear pads. Supplied
in good condition but less cord and
plug. PRICE 22/6 plus 1/6 post.

Head and Mike Sets
Moving coil, headphones fitted with
ear mufls suttable 19 set etc: Brand
new and boxed. PRICE 11/6 plus 1/6
post. 'Two pair post pard

Mains Transformers
Primary 230v Secondary 64v 360 MA.
Made by Gardeners Radio. Brand
new and boxed, ideal for rewinds.
PRICE 5/6 plus 1/6 post.

Drive Assemblies
Scaled 0 to 999, ideal for use with
Lelical pots: or variable inductors.
Ofp shaft does 10 turns. American
manufacture, brand new and boxed.
PRICE 5/ plus 1/6 post.

SCR 522 Control Boxes

Fair condition 5/- plus 2/6 post.

ARC-3 Junction Boxes
Contalns 6 24v relays. condenser.
hash chokes etc: Ext. solled clean
inside. PRICE 10/- plus 2/6 post.

B7G Valve Holders
Skirted tyvpe, Brand new, American
manufacture. 6 for 3/- plus 1/- post.

24 Core P.Y.C. Cable
Bach core colour coded. Ideal for
connecting wire. PRICE 3/- per yard
plus 1/~ post.

SEND FOR FREE LIST

SLATER ESQ.,

34 LIFFORD STREET,
SHEFFIELD 9.

PRACTICAL WIRELESS

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
IRS, 185, 1T4, 384, JV4, DAF9L. DFSL. DKL
DI,92. DLS4, SET OF 4. 14/~
DAF96. DF96, DK3. DL9%. SET of 4, 22/6

QAL 3 DL35 ¢/6 PCL83 7/9
1Ds /! DL92 4 /3 PCL84 7i-
RS % DL9%4 5/- PL38 79
185 / L.96 / PL81 6/6
1T4 ! EABC80 5/ PL82 5/-
354 1 EBC41 PL83 5/-
3v4 5/- EBFS80 / PL84 /-
5Y3GT /- ECC81 3/- PY32 8/6
524G 6/9 ECC82 4/- PY33 8/6
6K7G 1/ 83 4/6 PY30 4/9
B8K8G 3/9 ECC84 6/3 PYsl 9.
B8QIG it ECC85 B8/- rY82 4/11
8V6G / ECF80 PY83
8X5GT /. EC¥82 / PY800 5/11
12K7GT / ECH42 / 8/
12K8GT 8/ ECHS81 / U26 719
12Q7GT 3/ ECL80 / U191 8/3
P4 13/ ECL82 / Uso1 15/-
25L6G /! EF41 ] UABC80 5/~
30PL1 /! EF80 / AF42
IBLEGT 6/~ EF8 / UBC41 8/~
35Z4GT 4/ EF86 / UBF80
85A2 b/ TF89 / ucecsd 7/11
CL33 8/ EL41 7~ UCC85 6/
DAC3: 7/ EL#84 4/6 UCF80 8/3
DAY9I1 3/ EY51 5/6 UCH42 6/9
DAF96 / EY85 5/6 UCHBL 5/9
DF33 7! EZ40 5/~ UCL82 7/3
DEI1 2/ KZ80 3/9 L33 7/9
DF% 5/ VA 3/9 Ul 6/3
DH77 / PCC 513 Ursn
DK32 7 PCcCss  g8/6 UL 6/6
K91 4/ PCKF8y  6/8 UL84 5/9
DK92 6/ PCF82 8/- URIC /-
DKOS 8/- PCFBI; 9/- UY4l 3/il
L33 6/9 PCL82 6/3 UYss /
Postage 6d. per valve extra. Any Parcel

Insured aﬂ'ams\: Damage in Transit 6d. extra.
Any C.0.D. Parcel 4/3 extra.
Oﬁir‘e address. no callers.

GERALD BERNARD
83 OSBALDESTON ROAD,
STOKE NEWINGTON
LONDON, N.l6.

FIRST-CLASS RADIO

AND.T/V COURSES...
S GET A CERTIFICATE !

After briet, intensely interesting study
—undertaken at home in your spare
time—Y QU can secure a recognised
quatification or extend your knowledge
of Radio and T.V. Let us show you how.

FREE GUIDE —

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C. & C. Telecoms..
A.M.LE.R.E. Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invatuable publication. It may well

prove to be the turning point in your
career.

FOUNDED 1885—OVER
| 150,000 SUCCESSES ___|
CHAMBERS COLLEGE

(Incorp. National Inst. of Engineering)
(Dept. 461), 148 HOLBORN
L

ONDON, E.C.1 —
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ANOTHER HARVERSON
BARGAIN

Specml oﬂer of Magnutacturer’s Surpius
2 V. E GRAM AMPLIFIERS
Valves UY8B3 Recmﬁu and UCL82 Triodef
Pentode giving 3, watts output. Overall chassis
stze (ine, valves) 3 in. high x 34 in. wide x 2.
deep. Bach ampliier new and tested and supplied
compiete with vaives, 3 ohm output transforwer
and knobs fo tone and volume/on off controls.

ovry 37[6 ». a P 36

Can be used with 80v. motor tap or 1.5k mains
dropper 2/6 extra if required. Owing lo the limited
number available and the extremely kigh value we
regrel we cannol ender inlo any correspondence.

SPECIAL OFFER

HIGH GRADE 2 STAGE GRAM AMPLIFIERS
Made by very weli known manufacturer
Using a double-wound mwins transformer (fully
1solated chassis) with tapped primary, full wave
contact cooled rectifier. and Mullard ECLS2
triode-pentode valve. 3 watt output. Separate
tone and volume controls. Overall size 61in. wide
x 8in, deep x 4}in. high. Kach amplifier Brand
New and tested and supplied complete with
valve, 3 ohm output transformer and knobs.

PRICE 49/6 P. & P. 4/-,

BRAND NEW 3 OHM
LOUDSPEAKERS

. 12{8; 5in., 1276, 64, 156/-: sin., 21/<;
/=i 1200, 24/6 (12in. 15 ohm, 30/-).

L0, x 6in 26/~

Latest upe EM.1 13& X sin. 'with hlgh flux

ceramic magnet, 11,000 gauss. Alwminium centre

cone. 10 watts. 3 ¢/s to 10 Kefs,, 48/-,

P. & P. up to 6in. 1/6: over 8in. 2i6 per speaker.

SPECIAL OFFER ! !

BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 13 /s .13 Ke/s. 1}in. voice coil. Avail-
able in 3 or 15 ohm. Guarauteed full 15 watts
British rating. Heavy cast aluoumum trame,
These are current production by world famons
maker and as they are oficred well below list price
we are not permwtted to disclose Lhe name.
LIMITED NUMBER ONLY. UNREEPEAT-
ABLE AT 88/8, P. & P, 5/~ Algo 25 watt
Guitar Model avallable at £8.5.0,

SPEAKER AND CABINET FABRIC

Qatmeal for speaker and cabinet covering.
53, wide and usually sold at 3%/- vard,

ouR PRICE 136 ver yard tength.

Piug P. & P 1/9 (ninimum order 1 vard),
Other fabrice available for cabinet covering,
send S.AE. for samples.

BARGAIN OFFER CORNER

ROLA CELESTION, Approx. 9in. £ 6in. 3 ohm
Middle register speaker, 10/6. P. & P. 2/6.
MAINS TRANSFORMER
Drop thru’ type. Tapped primary 110v., : 00v‘,
220v.. 240v., 320-0-320v. at ROmA and £.
at 3 ampe. Generous core, stack size 3} x 2
13m. Weight 4 tbs. ONLY 15/-. P. & P. 5/6.
ACOS CRYSTAL MIKES. High imp. Yor desk
or hand use. High sensitivity, 18/6. P. & I'. 1/6,
TSL CRYSTAL STIOK M[KE Listed at 43/-.
Qur price 18/6, &
T.C.C. SUPPRESSOR CONDENSBRS 250v. A.C.
005 4 005 .1. In tubular ean 1}in. long x
&in dia. 2 for SI- Post free.
RANSISTOR DRIVER and O/P TRANSFORM-
RS. (Tapped 3 ohms and 13 ohms output).
plus 4 suitable Transistors giving approx. 1 watt
ontput. 25/-. P. & P. 2/8.
CONDENSERS., 5.000 mFd. 12v. wkg. Size
3 x lin. dia, 2/~ each. P, & P. 6d.
T.V. or AMPLIFIER, EDGE COHTROL PANELS
Two 300k Lin. pots; one 500k Log; onc D/P maine
switch, Brand new 3/8 panel. P, & P. 1/-.
CONTACT COOLED BRIDGE RE»TIFIERS "50v.
at 125 mA. Bize 13 x 1% x $in., 7/8, P. P. 1f-.
MATCHED PAIR OF 2& WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
stock size 14xi}x3in. Output trans. tapped for
3 ohm and 15 ohm output. 10/- pair, plus 2/-
P. & L. Worth double.
TWIN TELESCOPIC AERIAL. Compriging two
3-sertion heavily chromed rods. Closed 12in. each
extending to 32in. each, Completely adjustabie
from vertierl to horizontai. Hupplied complete
with universal mounting bracket, approx. 36in,
of voax, and standard coax. plug,  Suitable tor
F.M. or T.V. 12/8 plus 2/- P, & P.

Harverson Surplus Co. Ltd. p
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3-YALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-Fl
reproduction of
records A.C. Malns
operation. Ready
bullt on piated
heavy gauge metal
chassls, size 74in.
wx4in. d x 4tin. b
IncorporateaECO83.,
El.ﬂl. EZ80 valves,
heavy duty double~
wound mains transformer and output transformer

matched for 3 ohm speaker, acpatate Bass
Treble and volume 1 Ty feodback
line. Qutput 4} watts. Froot papel o¢an be

d?uched and leads extended for remote mounting
of cont

The HA34 has been specially designed for us and
our qusntity order enables us to oﬂer them
complete with knobs, vaives, M 5 o b & P.
ete:., wired and tested for only

TAPE DECKS
COLLARO STUDIO DECK. 3 motors, 3 speeds,
;ml; hm.'.ol‘; control. Up to 7in. spools. $10.10,0.
BS.R. MONARDECK. single apeed, 33in. per
séc,, aimple control uses 5lin. spools, £0.15.0 pius
5.6 carr, and !na. (Tajirs extra on both.

STEREO AMPLIFIERS
Incorporating 4 RCL82s and 1 EZ80 heavy duty
donble-wound maine transformer. OQutput 4 watts
per ohannel. Full tone and volume controls.
Abeolutely complete,

BARGAIN PRICB

r@ £4.19.6p 1 p. 5.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record playver amplifier. 8ize
7in. w. x 2§in, d. 1 6}in. h, This amplifer (which ls
used in a 20 ga. record player) employs heavy duty
double wound mains transformer, KCC83, EL84,
EZ80 valves. Bcparate bass, treble and volume
controls. Complete with output transformer
matched for 3 ohm speaker. Ready built and tested
PRICE 69/6 P. & P. 36
ALSO AVAILABLE. Mouuted on board with
output transformer and fin. speaker, ready to
fit into cabinet below. PRICE 88/6, P. & P. 46,

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. WIII take above amplifier and
B.8.R. or GARRARD Autochanger or single
Record Player Unit. Size 18 x 14 x 8¢in.

PRICE £3.9.6 Carr. S'-.

10/14 WATT HI-FI AMPLIFIER KIT
A styllabiy
finiahed
monaural
amplitler
with an
output of
14 watte
from 2
F1.84s in
push-pull
Huper rep-
roductlon of
both mnsic
and speech
with negli-
gible hum.
separm,e inputs for mlke and gram. allow records

e e
EMBASSY PORTABLE RECORD PLAYER
CABINET. Will accommodate amplifier, up to
7 x 4in. speaker and B.8.R. or GARRARD auto-
changer or single player unit. Attractive rexine
covered finlsh. Overall size 17 x 15 x 8iln.
g:pplled with uncut motor board. PRIOE 69/6.
Y, Bi-.

e ———
4.SPEED PLAYER UNIT BARGAINS
All Brand Nasw in Makers’ Original Packing

GLE PLAYERS
BBR. TUMN2............ #8100 Carr. 3/6
B.8.B. GU7 with unit mou.ntml plck-up arm
.8, Carr, 4/-

AUTO CHANGERS
B.S.R. UAl4, 25.19.8; B.8.R. UALG, 268.19.6
Latest B.8.R. UA2S Super 8lim ,.....,. £6.2.8
Btandsrd Garrard Autoslim, £6.10.0
Garrard ATG Mono........ . 210.10.0

Carr. 8/- on eac!

NEW CARTRIDGE BARGAINS!

B.A.R. Tc8S5. Migh output compatible Stereo
Cartridge. Brand new. Complete with Stereo/
LP/7% sapphire styll and universal mounting
bracket. ginll price 44/11. OUR PRICE
886. P, & P, 1/

RONETTE BTEEEO 105 CAR’!’REDGE Stereo/
LPj78. C ngin-x
list price 67/9, OUB PBIOE 24/- P,

& P, 1/
OOLLARO HI.FI ETEREO T/O CARTRIDGE,
Type "C"”. Complete with universal bracket and
stylll for Btereo, L.P. and 78. Orlglnal list price

59/8. OUR PRICE 85/-. P. &

6 TRANSISTOR AND DIODE
SUPERHET

A first-class 3 t
@ Printed olroult panel (eize 8¢ x 2}In.). ® 8 pre-
aligned LF. transformers. @ High-gain Ferrite rod
aerial. @ All First-grade transistors. @ Car aerial
winding. @ push-pull output. @ All parts supplied
with simple lnstmollonl.

parts pold separately. Bet of parts it purchased

at one time.
£45.0 ;'™

ONLY 2/6,
Circult diagram 1/6 (free with aet of parts).

35 OHM SPEAKERS .
Suu-bla !ov‘u‘u with % ?npor?nolgldmll“i Iged
replacement tor ruost o es. , 3tin.,
1210. bln., 17/0 7 x 4ig., 21/-. /

'8 per apeaker.

Portable CABINET
Bize approx. 9} x 6% x 34{in. Sultable for above
using 3}in. sy=aker, - P. & P. 9,

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

8 LF. transformers. one oscillator coll, one driver

transformer and wound Ferrite gerial (med., long

and car aerlal coupling). $8/8 complete, poﬁ 1je,

6 tranalator printed clrouit board to match, 8/6

Post 8d. Clrcuit dingram 1/6 extra.

SPECIAL
TRANSISTOR BARGAINS

ALL BRAND NEW
GET 15 (Matohed Pllr) 18/-; V15/10p. 10/=;
0071 §/=; 0076 6/-; AF117

?/6; ORP12 10/8
Bet of Mullard 6 tranelstors, 0OC44, 3—O0OC45.

OC81D matehed Ir, 0C81, 85/~
IBWAN MAZDA
TXAlOL 8/8; XAL03 /8,
F.1 Pack: 1—PXA102 Mixer: 2-~PXAl0l
}iF‘. Agm ; (Equiv. 0044 and OC45) ... .......10/8
JF. 2

Pack: 2—PXAl01 LF. -—PLA]O‘J Oec.;
1—PXA102 Mixer 2/6
1L.F.6 Pack: Conaisting of PXBI13 " “Driver.
Matched palr PXQ171, mounted complete with
heat sinka (Equlv. OC81D and OCS8D) .., ,,.....12/@
ALL TRANSISTORS POST FRERs

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

to offer these at

P. & P, o

418, /

Hesvy 8}in. metall
turntable. Low flutter
performance 200/250 |
v. shaded motor with
ta; at  45v. for
amplifier valve fila-
ment it required.
Turnover LP/78 head

e e
THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR

A really excellent

3 VALVE. ¢ WATT
UBING EOC83,
EL§4, £280

VALVES
Speelsl teatures in-
oluds:
hKenvy duty

bl

screen.

an, Treble
and Volume controls, giving fully variable bonat

wit

and cyt with minimum Insertion loss. ® Heavy
negative feadback loop over 2 stages ensures high
output st excellent quality with very low diator-
tion factor. ® Suitable for use with guitar, micro-
phaona or record player. @ Provision for remote
mounting of controta or direct on chassis. @ All
this builds onto a chassis slze only 7¢in. wide x din.
deep. Overali height 44in. ® All componenta and
valves are hrand new. @ Very clear and concise
inatructions enable even the inexperienced ama-
teur to conatruct with 1009, succesa. @ 8upplied
complete with valves, output transformer (3 chms
oniy), screened lead, wire. nuts, bolts, solder etc

(Noleitrau to buy) 79, P, &P,
&/
hensive clre ctical layout

C. ult
and parts llst 26, (Free with Kit.)

to follow each other. Fully
nhmuded section wound ontput transformer to
match 3-150 speaker and Indepeudent volume
controls and separate bass and treble controls are
provided glving good lift and cut. Valve line-up
2 EL84s, ECC83, EF88 and EZ80 rectifier. Bimple
lnaltmcaon booklet 1/6. g-‘reerith parts.) o o
T 8 . & P,
All parts sold separately. ONL £6-1 9.6 B
Also available ready built and tested complete with
standard input jack sockets. £8.15.0. P. & P. 8/6.
Carrying Case for above 28/8 P'. & P. 4,
HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TA

@ Peak output in sxcess of 13 watts. @ All standard
British components. @ Bullt on prmted circult
punel size 8 x 3in. @ Generous slze Driver and Qutput
@ Output tapped for 3
ohm and 15 ohm speakers. @ Transistors (GET 114)
or 81 Mullard OC81D and mat:hed pair of OC81 o/p).
@ 9 volt operation. @ Everything supplied, wire
battery clips. solder, etc. @ Comprehensive, easy to
{ollow Instructions and circult dlagram 1/6 (Free with
Kit). All 8 sold separately.
SPECIAL PRICE 45/- P. & P. 276
Also ready built and tested, 52/8. P. & P. 6.
A natr af TAL's erc ideal jor stereo.

HARVERSON’S F.M. TUNER Mk. |

® F.M.
taning
head by
famous
maker,
@ Guar-
anteed
non - drift

[ ]

quency coveme.
88—100 Mc/n.

® Balanced dlode omput.

Y
@ Two L, stages and
marocon end gold
dial (7 x 8in, gha.). @ 8elf powered, using a good
mains

quality ransformer and valve rectifier.
@ Valvea used ECC85, two EF80's and EZS0
(rectlfier). @ Fully drilled chassis. @ Bize of com-
pleted '.unera x 6 x 5¢in. @ All parts sold separately.
Bat of plrts it purchased at one time #$5.18.8,
plus 8/6 P. P, and ine. Circuit dlagram and ins-
tructions 1/6 post free. Mark II Version as sbove
but complete with magic eye, front panel and
brackets, $#6,18.6. P. & P. 8;8.

Mark I Version as Mark I but with ontpn'. stage
(ECL82) and tone control, £7.7.0. P. & 8/a.
Handsome Metal Cabinets, Cholce of Grey, Blnck
or Green. To fit Mark I, 28/- P, & P. 2/6. Togit
Mark II, 17/8. P. & P. 2/6.

SPECIAL PURCHASE TURRET TUNERS
By famous maker. Brand new and unused. Complete
wlth PCC84 and PCFB80 valves, 34-88 Mc/e I.F.
Biscuits for Channeis 1 to 8 and 8 and 9.  Circuit
dlagram supplled ONLY 23/~ each. P. P. 2/6.

OBER ¥
:ermenblllty luned 88 100 Mc/s. Printed circuit.

HARVERSON SURPLUS CO. LTD. |-

]

terr | 170 HIGH ST., MERTON, 8.W.19
JaAmD Open all day Saturday

FOR A few minutes from South Wimbledon Tube Station
MORE PLEASE NOTE: P. & P,

rTENS CHARGED

CHErrywood 3985
Early closing Wed. | p.m.

(Please write clearly)
OVERSEAS

AIGEI QUOTED APPLY TO U.K. ONLY. P. &. P, ON
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

unlt resdy for direct mounting
in chuu!s. 10.7 Mc/u. LF. O/P. 8Supplied complete
ECCSS valve and full circuit diagram. Aeriaj
lnput clreult suitable for suher 73 ohm unbalsnced
or 300 obm balanced. 8ize only 3in. w. x 2{in. d. x
1#in. h. (2§in. high with valve). Limited number
only at 2776, P. & P. 1/6.
Also available 10.7 Mc/n LF. trans. and dlsc. trans
11/0 pair. P. & P. 1/6.

88-100 Mc/s, 10.7 Ht:/l. LF. 15/-, plus 1/9 P. & P.
(EOCS5 valve, 8/6 exirs).
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828 : PRACTICAL WIRELESS

GENERAL SPECIFICATION

NE [] instructions.
w- SPECIFICATION:

cabinef  edgewise  controls,
new colour tuning
cabinet in Sierra Tan.

Controls: Waveband Selector,

Band Spread on 13, 16, 19 and 25 metre Bands.

7 transistor plus 2 diode superhet. 6 waveband portable
recetver, Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
full Medium Waveband and Short Waveband 31-34 M.
and also 4 separate switched band-spread ranges, 13M.
16M. 19M and 25M, with Band Spread Tuning for accu-
rate Station Selection. The coil back and tuning heart
is completely factory assembled. wired and tested.
The remaining assembly can be completed in under
three hours from our easy to follow stage by stage

A Superhet 470 Kc/s. "All Mullard Transistors and Diode.
The SKY ROVER Mk" Uses 4-U2 batteries, 5in. Ceramic Magnet PM Speaker.
Now supplicdwithredesigned Easy to read Dial Scale. Band Spread Tuning. 500
i MW Output. Telescopic Acrial & Ferrite Rod Aerial.

te and WAVEBAND COVERAGE: 180-576M; 31-94M and

Volume Control with onjoff
Switch, Tuning Control. ,In
plastic cabinet, size 10 x 6} x 3§

.In. with metal trim and carry-

ilmz handle. &

© Can now be L& P.
buill for £8'1 9'6 5/-

- HLP,  Terms:  20/- deposit
and 11 months at 18/6.

A simple additional circuit provides coverage of the
1100/1950 M. band (including 1500 M. Light pro-
gramme). This is in addition to all existing Medium
and s‘)horll \gavebands, All necessary compo{l.enns
with detaile: st
construction data only 10/- eXtra Free
This conversion is suitable for both models that
have atready been constructed,

° The SKYROVER DE LUXE i

Tono Contro! Circuit is tncorporated with se arate
Tone Control in addition to Volume Controi. Tuning
Control and Waveband Selector. In a wood cabinet
size 114 x 6} x 3in. covercd with a washable material
with plastic trim and carrying handle. Also car
aerial socket fitted

Can now be buiit for
P. & P. 5/~ £10.19.6
H.P. Terms: 25/ deposit and 1§ months at 20/~

Data for each receiver 2/6 extra. Refunded if you
purchase the parcel, Four U2 batteries 3/4 extra.
All components Available Separately.

The “Sixteen” MultirangeMETER KIT

This outstanding meter was featured by Practical Wireless in
the Jan. '64 issue. Lasky's are now able to offer the complete
kit of parts as specified by the designer.

RANGL SPECIFICATION: D.C. volts: 0-2.5-25-50-250-500 at
20.000 0/V. A.C. volts: 0-25-50-250-500 at 1,000 2/V. D.C current:
0-5012A, 0-2.5-50-250 mA. Resistance: 0-2.000 . 0-200k Q. 0-20M Q
Basic movement: 40{LA f.s.d. moving coil. With universal shunt
Tull scale deflection current is 50itA. Size/finish: Black plastic
case, 3¢ x 57 x 1}in. Controls: 12 position range switch: separate
slide switch for A.C. volts—D.C. ohms; ohms zero adjustment
pot. meter; meter zero. External connections: Two 4mm. sock-
ets for test lead plugs, Power requirements: One 15V. and one
é.sv. batteries. Compiete with all parts and full construction

etails,

Data and circuit available separately 2/8 refunded if all parts
bought. Pair of Batteries. 2/5 extra.

LASKY'S PRICE £5.19.6  5=n 0 o2l P

— 2 SINCLAIR SUPER MINIATURES
%%%%R_lg THE MICRO-6 Seitcontained pocket radio.  size only

1%, x 1734 x 3in. A marvel of modern minia-
. . turisation—truly amazing performance. Without a doubt the most
advanced transistor circuit ever offered to home constructors—yet may
be built in an evening. Complete with earphone and detailed con-
struction data. 6 Mercury cell 1/11 exira (2 required).
Can be built for only All parts sold separately.

TH E SLl M LlN E The new 2-transistor pocket radio. Size only
B 21 x 1% x 1%in. Micro alloy transistorised and
. ~-~+ printed circuit. All components available sep rately.
Basy to assemble, CAN _BE BUILT FOR

TH E x1 0 10 watt power amplifier fitted with integrated pre-amplifier. Requires

only 1 mV. for an output of 10 watts undistorted. Freguency response
is flat § dB from 5 cfs. to 20 kc/s, Size only 6 x 3 x tin. Weight 5.0z. Built on printed
eircuit. Operates from 12 v. D.C, at 756 mA. quiescent. Circuit uses £5 19 6 Post
7 M.A.T.s and 4 RF power transistors. KIT PRICE . "V Free
AVAILABLE READY BUILT. TESTED AND GUARANTEED. £6.19.0. Pcst Free.
3 pots. for volume, Bass and Treble. 7/6 the 3 extra. Mains power pack, if required, 54/-

- New, unused and individually
IE'M'II 4 sPEED REGORD PLAYER boxed fitted with lightweight
pick-up with ACOS G.P. 73/2 sterco cartridge. Cabinet space reguired 13} x 12! x 44in. A
8in. metal turntable ts fitted. For use on 200/250 volt A.C. Mains, with Auto-stop. The
sugpo cartridge will play all tyvpes of Mono Records, 78 ‘s ete,, but if _desired a

D! , T8’ L.P,
67 LP/78 M rtridge will be s tied ' P. & P.3/6
lieu of t/ﬁe Golg.gﬂcg}.lrl\“:\(dﬁ‘\‘e‘l!en(g 151‘1‘?‘%:{: LASKY S PRICE 79 /6 extra !

January, 1965

Offer the Finest Value and

HOME_CONSTRUCTORS

ﬁwzzmzmxmmmmmmwmmm b
We wish all our customers okd and new the Compliments of the Season and cordi- A
¥ ally invite you to select your Gifts from our huge selection of bargains. g

0 R S S S S R S B B B R B M S B N N R

The “SKYROVER” RANGE

The “REALISTIC” Seven

* 7-transistor Superhet. % 350 milliwatt
output into 4in. high flux speaker.

% All components mounted on a single
printed circuit
board. % Fuill med-
ium and long wave
cover. % Plastic
cabinet sithcarry-
ing handle. size
7 x 10 x 34in.. Blue/
Grey orall Grey. %
Easy to read dial.
J External socket -~
for car_ aerial.,
* LF. frequency
470 Kcfs. % Ferrite rod internal aerial.
Operates from PP9 or simila- battery.
* Full comprehensive data surplied with
each receiver, All coilsand LF.'s etc. fully
wound ready for immediate assembly.
An Outstanding Receiver. LASKY'S
PRICE for the complete parce] including
Transistors. Cabinet. Speaker, etc.. and

Full Construction
Data. Can be built for

anbeous lor S NDe®
PP9 Batt. 3/9. Data and instructions
separately 2/6. Refunded If you purchase
the parcel.

REALISTICSeven DE LUXE

With the same specification as standard
model—PLUS a superior wocd cabinet
in contemporary styling. ALSO a full
vision circular dial.

FOR ONLY ‘l EXTRA
P. & P. as std. model.

RECORD
PLAYERS

45 r.p.m. 6 volt
Batt. operated
Complete with i
Pick-up fitted ‘s

crystal cartridge. Size only Tiin. x 6in.
Fitted auto. stop and start, New and

pesfect.
45 r.p.m. Model 6 p. &p. s

2 speed model for 33 and P. &§P.
45 r.p.m. (as illustrated) 59/6 2/6

TRANSISTORS

ALL BRAND NEW & GUARANTEED

GET S1, GET S5, GET $6 2/6: 873A, 87:P
3/8:-0C45, OCT71. OC8ID 4/8; DC44, OC70,
0OC76, OC81 (match pair 10/6) 5/6: AF117,
0C75, OC170. OC200 8/8; OC23, OC42, 0C43,
0C73, OC82D 7/8; 0C201, 0C204 16/-; OC205.
0OC206 19/8; OC28 24/86.

TRANSISTORISED
TELEPHONE AMPLIFIER

Powerfully amplifies the incoming_call.
The pick-up is suction fixed to phone.
Battery-operated at negligible cost.
Fitted with on/off switch and vol. control.
Size: 4} x 3 x 11in. Complete with PP3 bat-
tery. LASKY’S PRICE 69/68. P. & P. 2/6.

GUITAR PICK-UPS

CG M5 Crystal-high imp. Size only 1d x ¥ x
in. Clips to finger board-—no sCrews.
oraplete with cable.

LASKY'S PRICE 15/11. P. & P. /-

CGiM35. Fully adjustable pick-up position
carrier. Simply fixed. Separate tone and
volume control. Heavy chrome finish.
Pick-up size 33 x llin., control size 2} x
1:11n. . o\m;l\\ltgte ‘;;ilttl}(l;mg lead ang JEC]F(’
piug. LASKY'S o . &
59/6 7%

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS
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L'ASKYS

January, 1965 PRACTICAL WIRELESS

Service in Great Britain to both

& HI-FI ENTHUSIASTS

NUTE' THERE WILL BE NO INCREASE IN OUR PRICES
IMPORTED GOODS WHILE STOCKS LAST

SPEAKER OFFERS

FANE 12in. Type 122/17

Bhowa right. Listed at £11.17.8
Power bandling 25 watis—15
ohms imp. Flux deusity 17.000
gauss.  Hpecial  Apiso-tropic
magnet. Liwited stock.

LASKY’S PRICE
£5.19.6 * 5"

WHARFEDALE WNA. 12

12°—15Q impedance. Flux density 14,060 oer'ds.
Max. input 30, watts peak. Frequency range 20—
4,000 cp.s. Cone fitted with roli surround.

WHARFEDALE SUPER 5

5”~mid-range and high frequency speaker. 15Q
impedance Frequency raoge 300-17.000 c.p.s.
Aluminjum voice coif.

These two speakers provide an ideal matched pair
for a full ranke Hi-Fi sheaker systemn. Buth brand
new and individuaily boxed.

LASKY’S PRICE £12.19.6,J1

(P. & P. 10/ extra.}

THE HARROW (V1
VARIABLE CROSSOVER

Qives vanable volntne control of Wooler aud
Twee'.er. Mtrong metal eonstruction. Size ¢ x 2§
4in. Screw tag counections.

LASKY'S PRICE 22/6

P& P, 1/6.

THE NEW “KUBA"” IMPORTED AM/FM
STEREO
RADIOGRAM
CHASSIS

Long, medium and short waveband coves
age plus VHF/FM. Piano key waves
change. Beparate flywheel tuning on AM
and FM. Bass. treble and balance controls.
Magic-eve tuning indicator. rite 10d senal. The very lateat printed circuitry. Provision for multiplex
adaptor valves—line-up: ECU¥S, KCH30l, ECC83, ELL80, EAF801. Full vision tuning scale alme
21 x Ao, Overall dimensions: 21 x 64 % Rin. Made to the very highest standards.

LASKY'S PRICE 295 GINS. carisge & Insurance 12/6 extra.
VIKING “SOUND 30”

High quality guitar and P.A. ampiifler, A.C. Maine

operated—30 watt output. 8 inputs. Fltted with 4

separate volume controls for mixing, also Baas and

Treble controls. 15 ohm out. British mn.do—

highest quality used

fully zuaranbeed. in strong portable caso, sine
1T, & Pack. 7/6 extrme

LASKY’S PRICE 35 GNS.
High quality 14 watt power amplifier with bass and

TH E BH-1 4 AMPLI FI E R treble controis and separate volume controls on each

wput. Queput i or 15 ohms. Valve line-up: 2 x EL84 1 x EF86, ECC83 and EZ8L. Frequency res.
15 ers—200 Kers, ldead tor the hi-li anthusiast or for guitar amphﬂer Gold hammer tinish with Perspex

front. panet. Complele kit of parts with detailed LASKY’S KI'I‘ PRICE 9 GNS.

construction data. {inatruction book avail, sep, 1/6.
t and Paoking 7/6.
AVAILABLE READY BUILT AND TESTED. LASKY'S PRICE 11 GHE. P. &P

1 )

& mmmm ™ |

& e
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NOW IN STOCK
THE NEW STUDIO RANGE OF
CELESTION HI-FI SPEAKERS

TRANSISTORISED
MICROPHONE MIXER

The Harrow will mix 4 high iinpelance channets;
mikes, tape rec’s, luners, grats, ete. Y v. battery
operated. Neally styled, size only 6 x 2} x 2iin.
Btandard jack sockets Complete with PP3 batt..
circuit diagram aud operatiug instructions

Model TM4 Mono  59/6 P & p.us
Model SM5 Stereo §2/6 ». xr. o

“HARROW” POWER PACK

Battery  elimmalor—converts  your  batterv
portable to A.C. mamnxs. Replaces 6 v, 4f v. ur
9 v bau.enes dtate H)ndge required when

g. Jize only 3

TASKY'S PRICE 29/6 7. s v. us
LAFAYETTE TAPE

Famous American Brand—Fuliy Guurnnteed
Bin, Double play, 1,200it., Mylar bas 15
5in. Long play, 900it., Acetate base.

bin. Standard play, 800('. P.V.C. base

biin, Long play. 1,200ft., Myla.r base.

82in. Double play, 1.800it., Mylar base
§iin. Long play. 1,2001it., Acu,ate bayve
Sim. Btandard play. 850ft., P.V.C. ha:
. Btandard play, 1.200ft., Mylar base
7in Long play. 1.800it., Mylar base. .
7im. Double play, 2.400ft., M¥lar base
7in. Long play, 1,800it., Acetate bLase
Sin. Message tape, 150ft.
8in. Message tape, 225it.
3in. Message tape. 300ft..
8in. Triple play, 450ft., Mylar base.
4in. Triple play, Y00IL,, Mylar base,
Bin. Triple play, 1,8007t., Mylar base
53in. ‘Triple piay, 2,400ft., Mylar base. ...
7in. Triple play, 3,6001t., \[vl&r base. ., ...
P.aP. 1/- extra per reel: 4 reels and over Post F

|=

—
ORI BTEFROCRRRREODOO

.,
3
3

AUTOCHANGER SCOOP!!1

LASKY'S CAN NOW OFFER B.S.R.
AUTOCHANGERS AT LOWEST EVER PRICES

All brand mew and tfully d: lete with
stylus.

UAI1B 4 speed, malns ,.....ccuvanasens
TA14 4 speed, 9 v. battery operated
TAZ20 4 speed, mains .., ..
Add 5/- carriage and packing on

THE TRANSISTOGRAM

A portable battery operated fulty transietorised Record Player
Made LY [amons British wanuiacturer, fully guaranteed. Bise
84 x 12 x 10yn. weight 101b. Operates on 8 U2 batt. 4 speede—
16 3 and 78 r.p.w. Goldring Cygnet player unit with
hghtwmgh( piek-up fitted with CM-60 turnover ceramic cartridge,
Output 500mw to Bin. ceramic waguet epeaker, fitted into lid.
Cabinet construued or wood. covered in two tone (pale biue-grey).
ieathetelnth  High guahty amplifier with tone and volume controls.
Plays 7. 10 and 12iu. records, New. boxed and guarsnteed—ex.
vatts. Todays vaiue 12 Gna,

Carriage and Insurance 7/6.

LASKY'S PRICE £6.19.6
CRYSTAL PICK-UP CARTRIDGES LOWEST EVER PRICES!

All complete with Styli L.P. and Standard (and Stereo where shown) tully gnarantesd. BStandard Fitiimg
wll fit most P.U, Arms and Heads. Postage 1/- each axtra.
MONO

STEREQ
Acostereo 73/1, 2 sapphires. . .. ... ..... 25 arrard
Acostereo Diamond LPiStereo and G Macpehc O

Acos G.P.59 .,
Acos G.P.65/3
Acos G.P.65/1
Acos G.P.67/1 ,

sapphire 8td
Ronette Stereo 0.V.Turnove
Ronetie Btereo type 103 and L#
Ronette dtereo type 105 and 106 Diswmond
LP/stereo aud sapphure std. 5000

AND EVEN LOWER PRICES !
4

14
Moono C.T.le uynveinnnnanans Bonotone 8T, stereo, 2 sapphires. . oeeeee 19 I
Collaro Tvpe C, stereo, 2 sapphirea. Bonotone 2T A, mono, 2 sapPhIres ceveeves 16 8
(ollel 3.C.1. Diamnonl LP/Stereo Postage 1/» each extra.

corvesees 1B

cussveses

o coa ©
cecoe

etscsccoccvame

!

207 EDGWARE ROAD, LONDON, W.2. | 33 TOTTENHAM COURT ROAD, W.i. |152/3 FLEET STREET, LONDON, E.CA
" Near Praed St. PADDINGTON 3271/2 Nearest Stn,, Goodge St. MUSEUM 2605 Telephone: Fleet Street 2838
BOTHOPEN ALL DAY SAT. Earlv Ciosing Thurs. Mail Orders t0 Dept. X.W., Edgware Rd. | Open all day Thursday. Early closing Sste
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THE TRIPLETONE HI-FI MAJOR |

PRICE ONLY £15.18.9 COMPLETE

Guaranteed 12 Months

A 12 watt quality amplifier lncorporating pegative
feedback, with a pre-amp for mic. and provision for

mic./gram mixing. Frequency response 3 1 dB
15-20,000 ¢/s. Distortion only 0.15%, with noise
and hum —80 . Beparate DBass, Middle and
Treble lift controls. Valve lin~-up, 13AX7, 12AX7,
EL84, EL84 and EZ8l. Push-pull output with
mntcmng to 3 or 150Q. Fully Isolated power supply
from 200/260v. A.C. Input, with take-off power for
tuner ote. Slze 12 x 84 x 6in. high.

De Luze Case: 14in. X 9in. x 74in., 80/- extra.
New R.C.S. VALVES 90 day Guarantce

1R5 6/-/0Q7G  B/-EBC4l 8/-|PCLB4 5/ |
85 6/-[0BN7  5/-[EBCB1 5/~ PL8L 10/«
1T4 8/-0V6QG  b/-|EBF80  5/-’L83 &/~
384 7/-|8X4 §/-|ECH42 9/-pygo  7/-
V4 7/-|6X5 (18 mqusl 8/-Py8l /-
5U4 8/~ 1?1\'1‘7 8- ECL80 9/- PY82 /8
oYs /1247 E/' ’j':ﬁ"é‘“ 7" Brel 3.
sad 0 1SRTT Dlikriec gnUn. T-
SAMET i {;Ks 145: Lres 10 5- Wi T T
oATé 61500 19-ines  lerjumcst s
6BA6  7U-0iVsq  gulEIs4 7. ULBFEO B
SBES  Bl-l3irg g/ Rysl gy UCHSL /-
6H6 3/-l35 B/-lByss of. UCLS2 10/
L2 Bl=ly5q 2/-EZ40  b//EFS® /-
6J0 8/~DAFp8 8/-[EZ80  9/-BL4l 9/
6J7G  6/-DF98  8/-(Kz81  7/-UY4l  &/-
6K6 8/« pDK98  8/-[MUI4 7/-U¥Y85 T/
OK7G  5/-DL90  8/-/POO7  7/.(UUS /-
GK8G B/« EABCBO 5/-PCCB4  8/-/VRIGO 7/-
6N7TM  5/-EBS1  4/-[PCFSD 5/-ws1 /-

LF. TRANSFOIRMERS 7/8 pair
4685 K/s Slug Tuolng Miniature Can. 3 x 1}in, dia,
High Q and good bandwidth. Data Sheets.

NEW ELECTROLYTICS
TUBULAR TUBULAR CAN TYPES
1/850V  2/-|50/350V 5/6)8/600V

2/360V  2/3/100/25V 2/=(16/450V B/-
4/450V  £2/3/360/20V 8/-|16/800V 12/-
84850V £/8/500/12V 8/ 10+ 18/500V 78
18/450V 3/-|1, 3/-|B0/450V 8/- |
32/460V 879 B.000/6V 5/-|82+ 32/350V 8-
88/20V  1/9 8+ 8/450V 31632+ 32/450V 8/~
25/50V  2/-84-16/430V  3/9/50 +50/360V -
50/25V  R/~|16+16/450V  4/3,64+120/350V  11/0
50/60V  2/-182 +32/350V  4/8!100+200/276V 18/8

TELESCOPIC CHROME AERIALS, 1¢ to 33In.. 8/6.
TRIPLEXERS Bands III. IIL12/6 'COAX PLUGS,1/-
LEAD SOUKETS, 2/-. PANEL SOCKETS, 1/-.
OUTLET BOXES (Kurface or ﬂush). 4/- each.
BALANOID TWIN FEEDER yd. 8d., 80 or 300 ohms.
TWIN EENED per yd. 0 ohms only.
Wmawound Ext. Speaker Control, 100 3/, 250 6/0.
WIRE-WOUND POTS. 8 WATT. Pre-set Min.
TV Types. All values up to 10 ohms lo 25K., 3/- ea.
SOK 4/-. (Carbon 30K to 2 wmey., 3/-)

IRE-WOUND 4 WATTS Pots. Long apindle.
Vn.lul', 50 ohms to UK., 8/6; 100K., 7[3

f=

PHILIPS TRIMMERS. 0-10 pF., 4-30 pF., 1/-.
TRIMMERS, Ceramio. 30, 50, 70 pF Bd 100p1
180pF., 1/8; 250pF., 1/0 800pF., 7nOpF 1/8.
TV ete. TRIMMERS, 1000pF‘ with knob, 2/-
RESISTORS Pre:grred vu[uesi. 10 Ohll?s to 10 meg.
Wy " l | 4 W .
igh Scahimy + w., 1%, 2/- Preferred values

10Q to 10 ineg. Ditto 0% 100 to 2¢ meg., 8d.
BRIMISTORS CZ1. 3/6; CZ2, 2/8; CZ3, 1/6.

8 watt 1/3
WmE-WOUND RESISTORS

10 walt 2/~

16 watt ohins—10,000 ohms 2/~

126K to 25K 10 w.
Torgle Switches.

3/-
lg ‘8-; dp., 3/6; d.pAt., 4/
Min. 8lide d.p.d.t.

Yolume Controls) 80 .7 COAX |
Linear or Log *® | Bemi-alr spaced  }in,

Long spiodles. Midget | 40 yds. 17/8
5 K ohms to 2 Meg. |60 yds. 25/-
LB, 38/ D.P.,, 4/8. 1o 625

Btereo L/810/6; D.P.14/0 | Low lows 5dB
im. log + lm.A/log, 7/6 ' 100ft. 500 Mc/a

6d. yd.
lines. U.H.F

1/6yd. !

MAINS TRANSFORMER 200/280
lostaye 2{- sach transjormer
STANDARD 250-0)-200. BOmaA, ¢
anped 4 v. 4 a. Rectifior 4.8 v.
|1 1o v. 2 a., 22/8, ditto
MINIATURE 200 v. 9 mA,
MIDGET, v. 45 A, 6.3

v.

AcC.

SMALL, 230, 40 A, 8.3 7. 2 &,

STV, 950-0-450, 65 mA, 8.3 v. 3.6 a, ..
BEATER TRANS., 6.3 v., 1§ a. .. 9
Litto, anped 1.4, :l. 3 4 6. 6.3 v, 8/6
Ditto, seo. .3 v. 16/6

GENERAL PURPOSE LUW VOLTAGE, 2 amp.

34,5, 6, 8 9,10, 12, 13, 18, 24, 30 v, 29/6
AUTO TRANSFORMERS, 150 w. 22106
0, 115, 200, 230, 250 v. 500 w. 82/8

MULLARD “*510” Mains Transformer .. 33/6
MAINS POWER PAOKS. Rceady bullt with
Transformers, lectifiers. Condensers. providing
H.T. and L.T. outputs,

ratlo, 7/6. Muitiratio heavy duty push-pull, 10 w.
15/8. Battery, 4/6, 8ul, min. DLY6, 3v4, ete., 5/9,
10 w. output matching trans. 3. 7, 15Q, 12/8,
L.P, CHOKES, 15/1011. 60/86 A, 5/-; 101, 856 A,
1o/e 10H, 160 mA, 14/-.

200 v. 20 mA. D.C. 6.3 v. 1 & AQ. 25/8
290 v. 50 mA. D.C. 8.3 v, 2 u. A.C. | 35/6
280 v. 80 mA. D.C. 6.3 v. 8.5 a. tapped dv
and 6.3 v. | a tapped 5 v, 4 v.. 2 a. 45/8
S
NTERVALVE TRANSFORMERS. u:1 or 6:1, 8/-
O.P. TRANSFORMERS. Heavy Dutv, §/8. Muiti-

CJILT. BOOSTER TRANSFORMERS
for heater cathode short circuit or
tubes with failing emlssion Full
instructions suppllied, mains input
Type A optional L;% and 0% hoost

2v. or_4v. or g.3v. or 10.8v. or_ I126v.
|| State Voltage required. PRICE 10/8.

TINNED COPPER WIRE Id to 22 swa., {lb., 3,6.
ENAMEL COPPER WIRE 16.2v, 2/8, 4-30, 3/6;
#2-40. 4/8; D,0.C. 28, 34, 36 swy., 2uz., 318

FULL WAVE BRIDGE SELENIUM REL‘]LFIERS
2, 6 o 12 v, mmg 8/9: ¢ a.. 11/3; 4 &, 17/6.
CHARGER TRANSF RMERS. Tapped (nput 200/
250 v. for chargingat 2, 6 or 12 v., 1: amps.. 15/8;

2 amps., 17/6; 4 amps, 22/8. Circuit ln:luded
4 AMP CAR BATTERY COHARGER with am-
meter, Leads, Fuse, Case, ete.. for 8v. or 12v., 58/8.

BOOKS list SAE.
llnvs Book of Crystal Sets. . . 218
W, Radio Valve Datn . 78

ity Speaker Enclosure  5/-
V¥ Tube I3 qulnnlcnls 9/8

rling . Bi-
Mullm(l Ampllber Manual . 8/8
Radiv Valve Guide, Books 1, 2, 3,
or each
Practical Radio Inside OQut’ 3/6
Master Cotour Code Chart .. 146
Transistor Controlled Models .. 78
Internntional Riullo Stations . 218

4 TRANSISTOR PUSH-PULL
R AUDIO AMPLIFIER

3 x 1§ x §in.
A ready Lullt miniature push-pull ampliter with
briver and output transformers, 4 trahsistors.
Iiteal foi use with record players. intercons.,
BABY ALARMS, ete. Cowplete with full

lnstructioxl! and circuit.
Price 47/ v. Batt. 2/8. 24in. Speaker 15/

1965 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
8.W. 16m —5i0m. LATEST MULLARD, etc.
MW, 200m 500 m. EOHS1. EFR9, ERCBI,

L.w. Bibm —2,000m, L84, EZ80
12-month Guarantee
A.C. 200/230 v. Short-Medium Long/Gram.

Ferrite Acrlal A.C.V. 3 ohm output 5 watts.
Tape Sockets. (itase (lal. hurizontal wording

size 13 x Tiu. Aligned and ealibrated, lsoiated
Chasals size I3¢in. x 7lu. bigh x 5iin. deep.
£9.15.6  Curr. & lan, 4/6.

BAKERS

‘Selhurst’

25 WATT 5 Gns.
127 GUITAR |
HEAYY DUTY

15 OHM VOICE COILS
Response £0-10,000 ops
Bass Resonance 80 cps

Genuine Musical In-
strument Lowdspeaker

BAKERS

12in. STALWART 15w. 5 gms. 8 or 15 obm

voice coils, Unlimited applications. Response
48-13,000 cps. Magnet 12,000 lines.
BAKERS 12in. STANDARD 20w, 7 gnos.

More powerinl magnot 14.000 lines special sup-
Pension. 40-14,500 ops. Recommended whers-
ever 2 hlgh standard of reproduction is desired.

BAKERS 12in. BASB 25w, 12 gzas,
New 1864 hizh power model. Aluminjum ocoli
former with magnetic damping 26-15,000 ops:
Ideal for all eectrio guitars,

BAKERS 15io. AUDITORIUM 35w, 18 gos.
‘mproved magnet alcomax witb heavy piated
assembly weikht 161bs., 17,000 lines, 20-12 000
ops. Heat prooled coil tormor,

Full repair service.  Speciuls imade (o order.
Oider (ypes up-dated.

LOUDSPEAKERS P.M. 3 OHM. 2’, 3, 4. 3o,
7 % 4ia., 13/8; djiu., 16/6; 8In, 17/6: 9 x 6iu.,
8§ x 5in., 21/-; 10 x 6in., 22/6; llnu.:!ﬂ/- 121u., 30/-;
EMI, Double Cone Ceramile maguel 10w, 13¢ z 8in..
45/-. Horn Tweeter, 29/8,

STENTORIAN HF1012. 10in. 3 to 15 ohma 10 w.
82/-; din. ILF812, 78/-i Crossover CX3000, 384,
EXTENSION SPEAKER OABINET. s5in., 15/8;
6lin., 18/6;: 8in.. 19/6; 10in.. 20/8. 1vin.. 60/~
TWIN GANG TUNING CONDENSERS. 345 pF..
lin. x liin. x i§in, 10/-; 800 pF Btandard with
trimmers, 8/-; mldget. 7/8: with trlinmers, 8-
500 pk rlow motiou tuning standan, 9/-, Transistor
gang 208+ 176 i)F with trimumers, 108, SMALL
3 gang 600 pF. 19/~ SINGLE 365 pF. 7/6. SINGLE
10 pIe, 20 pF, 80 pF, 76 pk, 100 pF, 160 pk, 6/6.
Solid dlelectnc 100 300 600 pk, $/6.
CONDENSERS. 0.001,

n 9 b
1/-; 0,25, 1/8; 0.5/350v., l/i) 0.1/350v., QrL 0.1/
1,000v., 1/8; 2000v., 0.01, 1/8; 0.1, 3/8
CERAMIC CONDS. ﬁ()“v 1 pl" to 0.01 mid., 8d.
BILVER MICA CONDENSERS. 10% 6pF to 500pF
9d.; 600 pF ta 3,000 pF, 1=, Close tolerance { + ipF)
©.2pF Lo 17pP, Ditto 1% to 30pF to Bl5pk.
1/e. L00ORE ta 5,000pF, 1/9.

rRGUSON UALITY AMPLIFIER 4 watts,
64 x 5 x 4in. Muliard Valvee, Maina Fransf., 200/
26Uv. Volume and tone controls. Sensltivity
200 m.v. Kesponse 25 to 20.000 cps. Prloe
49/6 ea. or 2 units matched for Stereo B9/8.

if-,

WAVECHANGE SWITCHES

8 p. 4-way 2 wafer long apindle 9 [0}
2 p. 2-way or 2 p. §-way long apindle 8/8
4 p, 2-way or 4 p. 3-way loug spindle ™ B/6
3 p. 4-way or 1 p. 12-wa ]% Ionl spinsle o4 3/6

Wavechange ““MA S".  ‘Wafers avsll-

able: 1 p 12 wuy. 2 p. 3 p,

4p. 3w 8 p ay. 1 wafer s vitch, 8/8.
2 walfer swltch 12/6 3 waler switch, 16/-;
additional wafers up to 12 3/6 cach extra.
Valvohuld('u EA5 Bl..A CRT, 1/3.
Engl. Amer 1/- Mazda
and tn%, oct., 60.: ‘57 BBA Pl BOA, §d.:
Ceramic EF50, BTG, BYA, int. oct., 1/- BIG
B9A cans 1/- each.” Valve piugs B7G, BBA
int. octal. 2/3.

HIGH GAIN TV l'l{E-A\II'LH‘ILRB
B.B.C. Channel 1 to 5. QGain 18dB.
ECC84 valve. Kit price 28/6 or 49/
with power pack. Detalls 8d. (I’CC
valve if preferred). Colls only $/6,
BAND III I.'T.A.—Same prices
Tunable channels 7 to 13. Galin 17dB.
Circuit and colls only, /8. Chassis 4/8.

6 way,

| Post 1/ (unless otherwise statod)
C.0.D, 2/- extra. Full list 1/-.

THE ORIGINAL

RADIO COMPONENT

M A MERRY CHRISTMAS TO ALL READERS h

OPEN ALL DAY
Wed. | pam.)
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PRACTICAL WIRELESS

THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
DEMAG NETISER

200/250 v. A.C.

35/-

f.eaflet
SAE.

PLASTIC RECORDING TAPE

Double Play 7in. reel, 2.400it. 25/8  Spare

bin. reel, 1,2001t. 15/6 Plastic

Reels

Loag Piay 7in. reel, 1,800ft. 15/6

51in. reel, 1,200ft. 12/8| 3in. 1/8
&in. reel, 900it. 10/8| 4in, 2/~
sin. &)=
Standard  7in. reel, 1,200ft. 12/6 | 5hin.  2/=
5in. reel, 600ft. 8/8| 7in. 2/8

“EASISPLICE” Tape Splicer 5/-
Leader tape 4/8: Splicing tape 3/-.

CRYSTAL SET BOOKLET 1/-

CRYSTAL DIODE G.&.C. 2/-, OASL,
HIGH RES. PEONES, 4,000 ohms, 15/-.
12/6. MOVING COIL PHONES, 100 ohms,
SWITCH CLEANER.

3/-.

2,000 ohms
10/-.
Fluid squirt spout, 4/6 tio.

l56_+_ 1))

TRANSISTOR RADIO
First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio. 11
parts including BV A transistors, ferrite
aerial, with car aerial coil, printed
circuit. 8fin. x 21in., but EXCLUDING
Speaker and cabinet. £4 5 o
Speakers, 35 ohms, 6x4in., 21/« Lt
5in., 17/6: 3}in.. 15/6.

BULGIN PLUGS AND SOCKETS.
P74, 2-pin, 4/3; P73
JACKS. Htandard open circuit, 2/6,

Nonereversible
3-pin, 4/6; P194, 6-pin, 8/6.
Closed circuit,

4/3, Grundig type, 3-pin, 1/3. Grundig lead jack, 3/6.
JACK PLUGS. Standard Type screened, 3/-; Grundig

8-pin, 3/8; Phono Plugs, 1/-; Sockets, 1}.
ALADDIN FORMERS and cores, }in., 8d
0.3in. Formers, 5937 or 8 cang 'IV
X 2}in., or }in. 8q. X 1§in. 2/- with cores.
SLOW MOTION \)RIVES 6:1, 4/3 36:1. 10/6.
BOLON IRON, 25W, 24/-; 65W, 20/-,

i 2in., 10d.
or 2, }in. sq.

ANTEX SUB MIN IRON, 15w. 200 or 250 v.. 32/6.

BENCH STAND for above, 12/6.
Paxolin Panels, 10 x 8 x fin., 2/-,
Minmlure Contact Cooled

Spares in stock.

Rectifiers,

V., 6 .7/6 250V, 85mA, 9/6, Sclenium

Rect,, SOOV
RM4 RM5,

B4A, b/-. K3/25. 600V, 5mA, 5/
15A100, 14A118 10/ each. FC3L,

20/-. TV ete. Silicon Sub Afin. Itectitiers,

250V, 450mA, 10/-; 250V, 150m A,

465 ke/s. SIGNAL GENERATORS
Price 10/6, ready made with valve 185,
POCKET s‘llla 24x44xlin. One resistor
to change, full instructions supplied.
Battery 8/8 extra. Details Free

MARTIN T

(PLAY BACK
OW)

For Collaro

APLE PRI .»\\ll'l Il‘ll I(\
THRO 1 out
MPL ll 17

R
rack Dechks 8 9.'5

Collaro studio 2 ack £10.15.0
BSR TD? 2 Traick _Tape Deck £7.5.0
Collaro Record/Erase Heads, 2 track
Upper or lower 35/- pr. 4 track £5.10. 0

MAINS DROPPERS Midget adjustable sllde 0 34,
1,000 ohins, 6/-; 0.24, 1,200 ohms, 8f-; O.15A,
1,500 ohms, 8/-; 0,14, 2,000 ohms, 6/-,

LINE CORD, 3-way 100 ohws ft., 1/= ft.

MIKE TRANSFORMERS. 50-1, 3/9.

P.V.C, Covered Wire, single or strauded, 2d. vd.
Sleeving, 1 or £ mm., 2d.; 4 mm., 8d.; t mm., 5d. yd.

for 230 v. (in series), 12/6. Post Free.

SPEAKER-FRET. Tygan, various colours 52in.
wide from 10/- ft.; 26in, wide from 5f= it. Batnples
1/~. Expaunded Metal, Gold, 12 x 12in., 8/-, Panel,
mounting fuse holder, 2/-, Fuses 11, 60mA-5A.
8d. Insulated side cutters, 3/8, Bib Strippers, 368

I B.T.H. TAPE MOTORS, 115 v. A.C., 28w, pair I

RADIO AND TELEVISION SPARES

All leading makes, volume controls,
etc., line output transtormers, ete.,
B. V. A. valves (earrent and obsolete
types). Send S.AJ for quotation.

WEYRAD P50

COILS A ANSFORMERS FOR
2-WAVE STOR SUPERNET
Long and Medium aerial —RA2W 6in. rod
208 pF tuning, with car aerial coil 12/8
Osc. Coil P50/1AC 176 pF tuning 5/4
1st and 2nd L.F. P50/2CC 470 kc/s 5/7 each
3rd LF. P50/3CC 6/-, Spare Cores, 6d.
Driver Transformer—LFDT4 9/6
Wavechange Slide Switch d.p.d.t. 3/8
Printed Circuit—PCAl. Size 2§ x 8%in.
Ready drilled and printed

Volume Control, 5K-DP 4
35 ohm Speakers, 3}in., 15/8; 5in., 17/8;
6 x éin 21/-. 6 Mullard Transistors and
Dio

J.B. Tuning Gang with trimmers 10/6
Constructor’'s Booklet

3 onm O.P. Trans. O P.T.1 10/6
NEW MULLARD TRANSISTORS
0OCT71 8/-, OC72 7/6, OC81D 7/6, OC81 7/8,
0C44 8/-, OC45 8/-, OC171 10/6, A¥'117 9/6.
Sub Miniature Condensers. 0.1 mFd,
30v., 1/3, 1, 2, 4, 5, 8, 18, 25, 30, 50, 100mFd.
15 volt. 2/8 éa. Transistor Holders 1/3.
SINCLAIR  “SLIMLINE” RADIO
Earphone, ferrite aerial, 3 x 11 x %in
Kit 49/6. No aerial required.
SINCLAIR MICRO-6 Kit. 59/6.
Transistor 4 Channel Mixer with 4
separate input-output controls 59/6.

“THE POWER MITE” 45/- 200/250v.

PM9 Mains Unit 3 volt for Transistor
Radios. Same size as P.
also Miniature PP3 model, 19/6.

BUILD YOUR OWN
RECORD PLAYER
FROM £9.19.6

AND
SAVE
POUNDS!!

4-Speed Autochanger or Single Player
units with Brand New 2-tone de luxe
Cabinets 17x15x84in. Strong handle,
gilt tnish clips and mngts. Used by
Famous Mahker for 20 gns. modeis,
Ready cut out motor board 14 x 13in.
Front baflle with high fiux loud-
speaker and 3 watt valve, amplifier
built on ntetal chassis. Quality 3 ohm
output, transformer, 10w hun devel
circuit. Volume and Tone eontrols,
All items tit together perfoctly.
Shecial instructions enable nssembly
in 30 minutes, only 5 wires to join! 12-
montl written guarantee. Avallable
separately or package deals as below
AUTOCHANGE KITS COMPLETE (as: zbuve)
B.S.R. Mouarch .. . £10.19.6 E.P. 5/6
Garrard Autoslim £11.18.6 PP, 5/8
SINGLE PLAYER KITS. Complote (as above)

B.S.R. Junior ao .. £818.8 gbl(ﬁ
Garrard SRP10 .. .. £10.19.6 F.P. b/6
OR SEPARATELY
Cabinet with board 14 x 13in,
cut ont to your choice,,  £3.9,8 P.P., sld
Amplitier with speaker .. £317.6 P.p.'2i8
AUTOCHANGERS
B.S.R. UA25 Superslim ,. £5.19.6 P~P. 4/6
arrnrd Autoslim .. £8.17.8 PP, 4/6
SINGLE PLAYERS 20
Garrard SRP10 . .. 8550 P.P.4/8
E.M.L auto stop/start .. #4.15.0 P(P. 4/6
B.S.R. Junior e .. #3.7,8 P.P. 3/6
TRANSCRIPTION UNITS -
Garrard 4HF . .. £15.15.0 P.P. 5/~
Phillips AG1016 ., .. £12.50 P.E b/~
Garrard AT8 .. . £10.10.0 P.P. 8/~

A (GAIN XTAL PICK-UP ARM N
Complete with ACOS LP-78 Turnover Head, 20/~

Replacoment sapphire styli 5/-, diamond 15/
Mono ACOS Xtals 15/-: Stereo Ronnette 25/- |

BA GAIN SINGLE PLAYER KIT 200/250v. A.C. |
£5 15 o (lesn cabinet)
Post 5/-

With 2-stage Amplifier; 3 watt; 2 valves, UCL82,
UYS5. High-flux 5in, speaker; 4-speed B.S.R.
TPurntable, 18, 33, 45, 78 r.p,m.; Crystal Pick-up
tor LP/STD. Records, 7in., 10in., 12in., Cut out
Mounting Beards 123 x 9iin.

Coils Wearite “P'* Type, 4/- each.

Osmor Midget 'Q" type, adj. dust _core.

rom 4/- each. All ranges. List S.A.E.
Rebanco DRR2 L. and Med.

with reaction, 4/6. Med. wave D.R., 3/8.
Ferrite Aerials, M., 8/9;
Osmor Ferrite Rod Aorlal»z L.
for transistor circuits, 10/-
Ferrite Rod,
H.F. Chokes, 2/6. ()Smor QC
TJR.F. Coild. A/HF, 7/- pair:
Serewdrlver, 5in., Gd.
Neuslde Trlmmmg Tool,
Neo ns Tester S(re\wlriu-r. 5/=.

T.R.F.
M, and L 12/6.

8x iiln., 6x {in., Sxﬁiu 3/-ea.

HAX 3/68
Test Prods, 2/9.

l\lultlcorc Solder. 4d. yd. Dispenser, 2/6.

Blank Aluminium Chassis, 18 s.w.g

4 sides, riveted corners, lattice ﬂxmg
holes, 2¢in. sides, 7 x 4in., 4/9; 9 x
5/9: 11 x7in.. 8/9; 13 x91in.. 8/6; 14 x 11111.
10/8: 15 x 14in.. 12/6.

Aluminium Pﬂnelq 18s.w.g..12x 12111.,
4/8; 14 x 9in., 4/-; 12 x 8in., 3/- 10 x 7in..
2/3; 8 x Sln., 2/-: 6 x 4in.. 1/8.

ADASTRA 3-3 AMPLIFIER 3 WATTS

A.C. 200 250v. Valves ECL86 and EZS80.
3 ohms output. Controls: bass, treble
and volume. Separate front panel with
de luxe I nish. Quality mains transfor-
mer. Linamelled cha 6im. X 3in. X 3in.
Price £5.9.6. Details 0N

“Performs agreeably weil” (The Gramophone)

COMPONENT SHOP 337 WHITEHORSE ROAD

SPECIALISTS

Buses 133 or 68 pass door. S.RR. Station, Selhurst

WEST CROYDON

Telephone: THO 1665
Ezports welcome Send remitiance,
and exiva posiage, me 0.0.D.

ARDENTE TRANSISTOR TRANSFORMERS

D3035. 7.3 CT 1 Push-pull to 3 obms output  11/=
D3034, 1,5:1, C.T. Push-pull Driver 11/~
D3058, 11 5 1 Output to 3 ohms, ete, 11/~
, 4.6:1 Driver, 2in. x {in. x fin. /e
D240, 8.5:1 Driver, 1ia. x in_x $n. 11/8

ARDENTE TRANSISTOR VOLUME COHTEOLS
VC1545, 5K with switeh dia, 9in. 5/3
SUB-MIN, EARPIECE Xta) or magustio
SUB-MIN. JACK AND PLUG 2.5 or 3.6mm. 3$/8 pr.

7/8

MINIATURE PANEL METERS”
Size 13in. sq. Precision Jewclled bear-
Ings, 2% accuracy. silvered dials,
black numeralsand fine pointers,; zero
adjustment screw on front of me::is;-é

ImA RO Mena 1 Sye
b 0o (%2 ..
B0V U SWe  YSYMeter 35

MOVING COIL MULTIMETER TK 20a
0-1000v.
0-150 mA pocket size with 2in. scale.-

A.C./D.C.. ohms .0-100k. etc.. 49/6.

CRYSTAL MIKE INSERTS, 6/6
High output. Size ltin, dia. x §in,
ACOS MIC. insert 11in. dia. x Hn. 8/6

ACOS39-1DELUXE sTlLK\leKEassl-
TSL QUALITY STICK MIKE... 25/
TELEPHONLE TAPE MIKE 10/8
GUITAR XTAL MIKE .
PROFhssmN L MAGNE
IKE with Vol.

(‘ontrolq B
MOVING hig]
impedance. 90/-. FLOOR STAND, 571
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your career . ..
hobby . . .
own business . . .?

The demand for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new
opportunities, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to saek high qualifications
to secure the top jobs which ars waiting to be filled.
Most of ali, the great potential of electronic develop-
ment means unlimited scope for the tuture and will
ensure a secure occupation for you—unlikeiy to be affec-
Y p ible future r i in other industries.

The British National Radio School has had 15 years’
experience of HOME STUDY coaching ‘or students
wishing to master the Jascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching ot electronic subjects.
It employs only fully qualified staff to conduct and

LEARN - THE
PRACTICAL
WAY ...

— by building.— an
stional receiver

... L.:.
MW. TWGO  SHORT
WAVS Bands aud VEF
fT1. . ucorporates vary

ne receiver  design
‘~ol n rpe.

supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-

Transistorised

signal generator
of néw design ane
wide lrequency

£0.000 ohm /v . it
modern multi= \
raage test meter

cessful completion of a course of study.

A special feature of our system 1s that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
:on_\lz‘r’t of one’s own home and over any period of time

esired.

EXAMINATION COURSES
@ CTY & GUILDS TELECOM. TECHNICIANS CERT.
@ CITY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.l.R.E. EXAMINATION
@ RADIO AMATEURS LICENCE EXAMINATION
P.M.G. CERTIFICATES FOR RADIO OPERATORS.
R.T.E.B. SERVICING CERTIFICATES.

OTHER COURSES
MATHEMATICS SERVO-MECHANISMS
TELEVISION H
TRANSISTORS

COMPUTERS
® RADAR & NAVIGATIONAL
AIDS

il

atbode ray osilosoope
0 bow cironits

cOVErage . . .

work ..,

B 2!

1fslin 74 complete pioture way

b 4 ibrary of theory books anu
| & prectical manualy

— NO MATHEMATICS!

BUILD AND EXPERIMENT WITH ALL
THE ABOVE—AS—YOU—LEARN . ..

This is a new complete experimentai course comprising a
mixture of theory aml practical work using a very full
range of electronic componénts and apparatus, Marl‘nl
right from the beginning—or at a later stage if needed—the
course enables the student to build up all the basie elec-
tronic circuits—amplifier: osciliator: rectifier: dmoclorx
ete.—and finally to the design, eonstruction, testing an
servicing of a latest design fully trunslsmrhed receiver
using nine transistors and covering long and medium wave
and TWO SHORT WAVEBANDS plus VHF/FM reception.
It is of rea) luxury quality throughout—obheratys from a By,
hattery and can be used anywhere in the wovld, Every pre-
sent-day technique in circultry i» covered and the course
also tncludes muiti-range test meter: signal generator and
oscilloscope, By the end of the course the student will be
able to deai with any type of servicing work with conli-
dence and will also have a very useful worlkshop of e«lulyi:-
ment. Nearly 100 interesting and absorbing EXP p
MENTS are carried out during this comprehensive course
cnabling anyone to gain full maxtery of clectronics.

POSTINOW [ JF AV B F Y1

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING BERKS.
Please send me your free Brochure, giving details of your Courses, without any obligation, to —

Block Caps
ADDRESS , ‘ o wiiie o6 babbbbee of Please
I am interested in..eeueeeneeivenneiosimiiniiiiiinniiionns

....... CrseniiasneCOUrses above
PW /65
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Is C.B. the answer?

OR some years, a Citizens’ Band has been authorised in the

U.S.A. An operator does not have to pass technical or morse

tests, but simply obtains a special licence from the F.C.C.
This permits operation of low power equipment on 27Mc/s.

The introduction of a similar licence in this country has been
sometimes mooted as a possible means to siphon off many would-
be and actual pirates into more legitimate channels.

Superficially, it would seem that a good case can be made out
for such a Citizens’ Band, on its own merit, disregarding the
question of piracy. Those in favour often quote the C.B. radio
of the U.S.A. But what, in actual fact, is the situation in
America? A recent report from the American Correspondent in
a national newspaper is revealing:

Young radio hams are ruining television reception for thousands of
viewers in New York, says the Federal Communications Commission.
Their chatter causes jiggling lines on the picture tube. The:r bad
language is coming over loud and clear on the sound tubes. “‘We're
getting 900 complaints a month—the situation is serious and is getting
worse’’ said a spokesman.

Allowing for the rather quaint phraseology, this report lays
bare the way C.B. radio has gone. It shows that even with power
limitations, inexperienced and/or irresponsible operators canm
play havoc with their fellow citizens’ pleasures.

In setting up C.B. radio, the F.C.C. have created a kind of
electronic Frankenstein. And in view of the widespread abuses
have now found it necessary to tighten up considerably on the
issue of licences and to insist on restrictions in operating
conditions.

Perhaps one mistake was to allow the Citizens’ Band to
degenerate into a sort of third rate amateur band. This was not
the original intention. And, far from easing any problems
caused by illicit transmitting, the so-called Citizens’ Band has
only served to aggravate the problem. It is clear then that
C.B. is no magic formula, no panacea.

Going back to that report, note that the opening words are
“Young radio hams”. Now, we all know that C.B. operators are
not radio hams, but nothing will convince the general public (and
newspaper writers) that they are not. Thus the good name of
amateur radio gets linked with the bad boys of C.B.

We feel therefore, that although the basic idea of a British
C.B. may seem attractive, it could well rebound on us and
worsen existing problems. But if we ever do get a C.B., the
authorities must learn from the lesson of the U.S.A. and clamp
down from the start on those who only want the facility as an
easy way to play at being radio amateurs.

EofoaoEaiRERuLOTIS

Christmas 1964

The Editor, staff and contributors join in wishing

all readers a Happy Xmas and a successful New Year

mmmmmwm
Our next issue dated February will be pubiished on January Tth
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IRELESS

FAR EAST TELEPHONE CABLE COMPLETE

]3RI.TA[N‘S newest cableship, the C.S. Cable Enterprise, arrived at

Singapore during October at the end of her maiden voyage from
Britain. She was jo.ned there a day later by the cablelayer C.S.
Mercury, and from here the two ship. left a few days after to
make the final lay of the South East Asia section of the Common-

R.S.G.B. COMPETITION AWARDS

AS usual at this year’s, International Radio Communications
Exhibition, a number of trophies for equipment construction
ability were awarded to winners of the various competitions.

The “ Home Constructors’ Plaque ™ this year was awarded to H.
Rogers, G3NHR, for his 18 and 144Mc/s transmitter. The “ Manu-
facturers’ Plaque ” went to T. Withers (Electronics) Ltd., for their
T.W. Communicator and Sven Weber won the * Horace Freeman
Trophy ” with his audio frequency peak level meter and 435Mc/s
tunnel diode amplifier. The ** Amateur ” Amateur Award—open to
contestants having no professional connections with the electronics
industry—was presented to L. J. Hodgkinson, G3LLJ.

Other awards (for members of the RSGB outside Region 7) went
to M. D. Mason, G6VX and Basil O’'Brien, G2ZAMV whose entries
were a linear amplifier and an electronics keying unit respectively.

Apart from the constructional contests, a Hammerlund HQ 170A
receiver was awarded to the holder of a lucky entry card. who this
year was Mr. Horace Freeman. late RSGB Advertisement Manager.

The winner of the RACAL RA.71 receiver competition, the pro-
ceeds of which were donated to the Imperial Cancer Research Fund,
was Mr. Buckby of 62 Wheater Avenue, Corby, Huntingdonshire.
His guess of 1911 as the number of solder joints in the receiver was
the nearest made to the actual number of 1910.

“Practical Wireless” Film Show

IN order to give readers every opportunity of obtaining entry to
the annual PracricaL WIRELESS Film Show, those interested in
attending this year are invited to send for their free tickets now.

As in previous years, the Film Show will be held in collaboration
with Mullard Limited at the Caxton Hall, Westminster. It will be
held on ‘February Sth.

Although the programme has been arranged to interest the
amateur radio enthusiast, the selection will make it an entertaining
as well a3 informative evening, with refreshments provided.

Films to be shown include “Electromagnetic Waves” and * The
New Panorama Tubes ™. ’

Last year the P.W. Film Show attracted more readers than ever,
attendance being well over the 400 mark. This year as many if not
more are expected to attend and so only immediate application to
the PracticAL WIRELESS offices, enclosing a stamped addressed
eavelope can guarantee a seal

www americanradiohistorv com

wealth telephone cable (SEACOM).

Both these ships belong to
Cable and Wireless Limited,
whose task it has been to lay the
2.000 nautical miles which form
SEACOM. During final opera-
tions, C.S. Cable Enterprise
provided navigational cover and
marked the route with buoys
which C.S. Mercury followed to
lay the last 700 miles of cable.

Terminal points on the cable
are at Singapore, Jesselton and
Hong Kong and because of the
monsoons of the South China
Sea, operations had to be
completed before November.

With the completion of SEA-
COM and its inauguration at the
beginning of February, communi-
cation facilities will be greatly
improved throughout the area
and with the eventual exten-
sion of the link to Australia
and thence via COMPAC and
CANTAT to international tele-
phone circuits, the region will be
further opened up to the world,

New R.S.G.B. President

'1‘HE Council of the Radio

Society of Great Britain has
appointed Mr. E. W. Yeomanson
to the office of President of the
Society for 1965.

Mr. Yeomanson has been a
member of the Council since
1958 and until this appointment
was Executive Vice-President.

Mr. Yeomanson, who holds
an amateur transmitting licence
with the callsign G3IIR, has been
in the telecommunications
industry for 30 years.
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DEMONSTRATION OF MICROWAVE POWER TRANSMISSION

N impressive demonstration

of microwave power trans-
mission was recently staged by
the Ravtheon Company at their
laboratory in Burlington, Massa-
chusetts.

During a demonstration for
visiting officials of the U.S. Air
Force's Rome Air Development

inspection in the accompanying
photograph, climbed 50ft. into the
air under the power of invisible
energy provided by a microwave
generator on the ground. (The
vertical wires in the photograph
are merely guide lines.)

The microwave energy was
beamed towards the helicopter

Centre (RADCQ), the 6ft. rotor- by a saucer-shaped transmittir]g
span * helicopter ” shown under  aerial situated directly beneath it.

ST R R B

Raytheon's ‘“‘helicopter” used in a recent demonstration of microwave
power transmission.

I.LE.E. Christmas Holiday Lecture

1‘HE annual Christmas Holiday Lecture for older school children

arranged by the Institution of Electrical Engineers will be
delivered this year by Dr. D. H. Parkinson, D.Phil,, of the Royal
Radar Establishment. The lecture, which is intended for boys and
girls of the fifth and sixth forms, will be given in the lecture theatre
at Savoy Place on Wednesday, December 30th, at 2.30 p.m., and will
be repeated the following day at the same time,

Dr. Parkinson will talk on ¢ Superconductivity” (an electrical
condition appearing in certain elements, compounds and alloys when
cooled to temperatures nearing absolute zero) and will illustrate his
lecture with slides, films and demonstrations.

Admission to the lecture is free, and application for tickets stating
for which afternoon they are required should be made to the
Secretary. the Institution of Electrical Engineers, Savoy Place,
London, W.C.2.
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The helicopter’s square platform,
mounted under the rotor, i8 in
fact the *“receiving ™ aerial, made
up of thousands of tiny diodes,
each less than half-an-inch long.
This array collects the trans-
mitted beam and the diodes rec-
tify the microwave energy intoan
immediate source of direct
current electricity. This elec-
tricity is then used to power the
small motor which turns the
rotor blades of the helicopter.
This demonstration served to
provide an intermediate indica-
tion of Raytheon’s progress with
an RADC commission to develop
a helicopter device using power
transmitted continuously from the
ground without the use of wires.
Apart from the academic interest
in wireless power transmission
raised by the demonstration, it
seems as though practical appli-
cations for *“flying platforms”
on the lines of the experimental
helicopter, could be developed
and used for television trans-
missions, missile detection, avia-
tion beacons, navigational and
weather aids, and surveillance.
Continued development will, of
course, be necessary to make it
possible for a flight vehicle to
keep itself continuously im the
path of the microwave power
without the use of guy linea

AIRLINES ORDER
MORE EQUIPMENT

YWO recent orders for Marconi
radio equipment have come
from two of the world’s leading
airlines, Qantas of Australia and
British United Airways.

The equipment to be supplied
to Qantas is the latest Marconi
doppler navigator. This equip-
ment will be installed in their
fleet of Boeing 707 aircraft,
operating their new trans-Pacific
route. The doppler equipment is
transistorised and forms part of
the widely-used Marconi Com-
pany's Sixty Series of aircraft
radio equipment. )

The other contract also
involved Sixty Series equipment,
and Vickers VC-10 aircraft,
currently operating B.U.A.s
flights to South America, are
provided with navigation and
communication facilities by this
Marconi equipment for the
7,900 mile flight
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FERRITE ROD
D.F. AERIAL

for 1°5 -5 Mc/s

HE basic principle of finding the direction and

ultimately the location of a radio station was

discovered early in the history of radio and
has since remained almost unchanged.

The different applications are far too numerous
to mention here, but in addition to straightforward
location of radio stations the “loop ™ system of
direction finding is now widely used by yachting

January, 1965

and motor cruising enthusiasts on open sea and to
this end there are several types of ferrite loop d.f.
sets available for operation in conjunction with the
longwave coastal beacon stations. These beacons
are extensively used for position location and
homing. )

The loop aerial can also be used very effectively
for reducing interference from unwanted radio
signals or electrical noise and is equally effective in
locating electrical noise sources.

The interest in radio direction finding is also
quite prominent with members of various radio
societies and R.S.G.B. groups who annually
sponsor direction finding contests. These are
usually for the 160m amateur band, for which the
d.f. aerial described in this article was designed.

Earlier types of d.f. loop usually consisted of
several turns of wire on a square frame, the
number of turns depending on the frequency of
operation. The loop was therefore tuned to reson-
ance at the required frequency.

An unscreened loop of this kind was quite
favourable for general reception, but not very
accurate for d.f. For. this purpose it was better to
“screen” the loop so as to neutralise the self
capacity of the winding. This type of loop is, how-
ever, large and not greatly sensitive.

Nowadays the ferrite rod aerial is used almost
universally for domestic receivers because of its
much greater sensitivity. This type of aeria] also
has highly directional properties and can be made
to operate in exactly the same way as a wire loop
type aerial. Even an unscreened ferrite rod aerial
will provide a reasonably accurate bearing so long
as it is not influenced by other conductors or by
poor balancing within its own circuit.

Any loop aerial behaves somewhat like a half
wave dipole aerial, i.e., it has a polar response like
a figure of eight. In the case of the ferrite aerial
maximum pick up is broadside to the rod with
minimum pick up at each end. These are referred
to as the maxima and minima (null) respectively
and will be explained in more detail later.

Ferrite rod d.f. aerials are very easy to make and
consist of the rod. a tuned winding and a coupling
winding. The ferrite rod should be as long as
possible. 8 to 10 inches. and of a grade suitable for
the highest frequency of operation. The diameter
is not greatly critical but should be {in. to 4in. for
best results.

COMPONENTS LIST

Fe’;‘r:lte;;z

e | |

messemanaey

-
:

%?0‘" V¢  Resistors:
RI 10kQ R3 1kQ
Collector R2 68kQ
winding All 10% W carbon.
Capacitors:
Ci  0-0iuF C2  0-0iuF
VCI SOpF variable
L3 VC2 300pF maximum variable
To Miscellaneous:
receiver L1, 2 Aerial coil, see text. L3, 4,
"F;c;T‘-"' 5, Transistor tuning ccil (Denco
L | coaxia range 3, yellow). Trl OC44. S|

line Single-pole on/off switch. Ferrite
rod. 70Q coaxial cable.

Fig. I: The circuit of the transistor

+ 495V r.f. amplifier with the ferrite rod

aerial arrangement on the left.
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Fig. 2: Here the mechanical con-
struction of the d.f. loop is illustrated.
Few dimensions have been given as
neither these nor the general layout

are critical.
i ?

Mullard Ferroxcube grade B2
is suitable for medium and long-
wave with B3 for below 200
metres or, of ‘course. for either of
the three bands. Direction finding
below about 3Mc/s is not very
practicable with loop or ferrite
rod aerials.

The ferrite direction, finding
aerial shown in the photograph
on the cover was designed for
operation from 1-5 to 3Mc/s in
order to cover the 160 metre
amateur ;band of 18 to 2Mc/s.
It is inténded for use with any
receiver covering the same fre-
guency range.

The aerial, its attendant r.f.
amplifier and turning box, etc.,
are mounted on a collapsible tri-
pod as shown in the photograph.
The circuit of the ferrite d.f.
aerial and its r.f. amplifier is
shown in Fig. 1. Although the

Fig. 31 Winding details of the ferrite
rod aerial.

loop alone would operate directly
with a sensitive communication
receiver, the transistor r.f. ampli-
fier does provide a very useful
gain.

General constructional details
are shown in Fig. 2 but aside
from continuity of the screening,
etc., the actual electrical layout
is not critical. 1t is important,
however, to wind the aerial coils
as shown in Fig. 3 and to screen
the tuning capacitor VCl.

It is equally important to
completely screen the r.f. stage
because any direct 51gnal pick up
here would result in inaccurate
bearings. On no account use steel
or tinplate in the construction of
the screening tube or the r.f.
amplifier box. Only aluminium
dural, brass or copper can be
used. Details of the slotted ferrite
aerial screen are given separately
in Fig. 4.

Fig. 4: A detailed construction dia-
gram for the slotted ferrite aerial
screen and its support.
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T Compass

S, | Screening tube
7 - i) i —— i 7
o omaa Ry E o A bt drnl 2 S o

Circular wooa
block each end

to support
¥ ferrite rod
Ed e P
7o tuning - # ["~To tuning
cap VCi m | Tcapvel
\ .
| @ —Loop tuning (VC1) insulated from casy
_*._' ~Each lead screened
Battery aYow
BUS"’ P: Handwheel

|| Tuning

o capacntor_._

; vez —
=
‘;unmglcoﬂ (L3- L4-L5)

\ Paxolin board

tBUSh / f. transistor
for r.
Meccano worm Mount

[ ——
Box may be up

to 8"iong and components Co-ax
W and gear drive  for tripod line to
and 5" wide Fociever
- 10" P
L1 S0turns 18 swag. enamel/Lz 3turns 26 swg.wire
- Wire
5 ¥
PRCARINT A R R

") : vCi t" 8 or J’2 dia

vC1 -@’—’Earthed to bottom
. of screening cylinder

To r.f. amplifier

stot V2" wide
e i

s Cover for each
Wood blocks A "
one each end side of capacitor
t0 support

ferrite rod
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Location

of position .
PO Original

d.f. bearin

Known position
of transmitter

Reciprocal

MAP (reverse bearing)

Original d.1.

bearing Reciprocal of

original bearing

Known position
of transmitter

Fig. 51 Fixing a map position from two stations of known
locations.

The tuning gear consists of various Meccano
parts as shown in Fig. 2 although, if desired, the
worm and gear etc., could be dispensed with and
the aerial turned by hand.

The aerial coil L1 should be tightly wound and
the winding secured with cellotape or a cellulose
fixative. The link coupling coil L2 is wound over
the exact centre of the main winding. Each leg of
the link winding is screened as shown and the
screening braid bonded to earth at either end.

The tuning capacitor VCI1 is isolated from earth
and must therefore be mounted on an insulating
bush or small panel let into the side of the screen-
ing box.

The compass used for the prototype was a small
aircraft type although any small hand compass or
car compass could be used. The compass will not
be affected by the ferrite rod providing it is
mounted as shown in Fig. 2.

The aerial and the r.f. stage tuning capacitors
are separate and are therefore tuned separately.
Initial tests should be carried out on strong signals
from local stations because the tuning of both ."e
aerial and r.f. stage is very sharp. It will be found
advantageous to use a changeover switch so that
the receiver can be switched to the normal
receiving aerial or the d.f. aerial.

It is easier to find and tune a station on an open
aerial first, but remember that when taking a
bearing all other aerials must be disconnected and
not connected to earth or any other equipment.

Checking the Accuracy of the Loop

There are numerous causes of inaccuracies and
of these other aerials, in fact any conductors that

WIRELESS January, 1965

maxima

maxima
I

minima minima

minima

Y

maxima

Fig. & (a): The co sine pattern of the normal ferrite
aerial; (b): the cardioid pattern obtained when a sensing
aerial is coupled to the d.f. aerial.

can re-radiate are most likely to produce them.

Don’t forget that the compass can also be affec-
ted by nearby magnetic metals such as drainpipes
and even more so by loudspeaker magnets etc. For
this reason the co-axial line between the d.f. aerial
and the main receiver should be about six feet long
so as to keep the compass clear of magnetic fields
etc.

One important check is to make sure that the
receiver and co-axial line etc., are not picking up
signals when the r.f. amplifier of the d.f. aerial is
switched off. Any pick up except from the d.f.
aerial itself will result in inaccurate bearings.

Make initial tests by taking “ fixes” on stations
whose locations are accurately known. A-d.f. is
taken on the null or minimum signal. Check these
with a map and protractor and see that the recipro-
cal of the bearing obtained comes back to your
own position.

Don’t forget to add approximately 10° to the
compass reading to allow for the difference
between magnetic North and true North. The
diagram of Fig. 5 shows how a fix on your own
position is taken.

For finding the true position of a station whose
location is unknown it is necessary to take a fix at
each of two different places. The distance between
these two places will depend on the distance of the
station and its general direction.

This is where a sensing aerial can be uscful
although it is not absolutely necessary. A sensing
aerial is coupled to the d.f. aerial so as to alter
the pick up pattern from co-sine (figure of eight)
to cardioid as shown in Fig. 6.

Signals from the sense aerial are added in phase
to those from the d.f. aerial <o that when this is
tuned only one maxima and one null is obtained.
Either can be used to determine the general direc-
tion of the station.

The sense aerial is then disconnected and a
minima obtained on the station. This will not show

=continued on page 865
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Separate oscillator and

aerial tuning makes align-
ment of this circuit easy.

BEGINNER’S

SUPERHET SIX

F'INHIS receiver is designed to avoid the difficulties
which often arise in aligning aerial and
oscillator stages. It is usual to employ a

ganged capacitor for aerial and oscillator tuning

and efficiency falls off badly if tracking of these
circuits is not correct.

This difficulty, which can be particularly
troublesome for an inexperienced constructor, is
overcome by using separate oscillator and aerial
tuning capacitors. This arrangement gives
maximum efficiency and the trimming and padding
capacitors otherwise required are eliminated.

in the long wave position Cl and C4 are ‘added
and this allows tuning to 1,500m for the Light
Programme. This system avoids the nesd for
separate aerial windings, etc., and gives very good
signal strength. ,

The remainder of the circuit is of straight-
forward type and neutralising is not used in the
intermediate frequency stages.  This fusther

hi

by R. F. Graham L

Ferrite
rod
aerial

Tr3
0oc4s

i
8800

2R12
esxa

R6
B82k0

8

[ o g
O25uF R18 R1?
4

10k j ‘—-L\ 8z
_LFW R8 9|
s €D ==C5 06 ==880% 47 C7 = S '
OF WOpF 025pF| 1% kNS OpF n §
J S
: c = Q"

Fig. |: The complete superhet circuit.

The circuit is shown in Fig. 1, VC1 being the
aerial tuner and VC2 the oscillator tuner. The
aerial is wound so that the whole medium wave
band is covered, When the wavechange swilch is

reduces the number of components. Awntomatic
volume control is applied to Tr2 through Réiin the
normal way. Tr4 is an GC81D, followed by a
matched pair OC81s for Tr5 and Tr6.
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Aluminium
panel
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12t 74 turns
A A S

fig. 2: Connections between the front panel (controls and agerial) and the chassis, and the layout of components.

Ferrite Aerial

This is shown in Fig. 2. Paper is wound round
the rod and the 26s.w.g. enamelled wire is fixed
lin. from the rod end at point * A, This can be
done with adhesive tape. Seventy-four turns are
then wound on side by side and the small loop
“B” is made. Another 12 turns are wound on
in the same direction and the wire is secured at
“C” with tape.

End *“ A” goes to the stator (fixed plates) tag
of VCI. Tapping “B” is extended by a lead
soldered to C2. End “C” is taken to the rotor
(moving plates) tag of VC1 and to metal panel
earth line.

The rod is mounted on two pieces of wood
about t4in. x tin. x 4in. These are cut to fit the
rod (Fig. 2) and are held by countersunk wood
screws through the metal panel. String or thread
through small holes binds the rod to the mounts.

Construction

The receiver is wired on a paxolin board 8in. x
2%in. and +in. thick. Aluminium 8in. x 3}in. has
a flange about }in. wide bent along one edge. The
flange is bolted to the paxolin board. The
variable capacitors, volume control and switch fit
to the aluminium panel and the finished receiver
is fitted in its cabinet by two screws through the
panel into the cabinet front.

Space under the paxolin accommodates the
speaker and battery. A 31in. unit (overall) can be
fitted or an oval unit. A very small speaker is
not recommended.

If a suitable cabinet is to hand ths positions of
VC1, VC2, volume control and wavechange
switch may be adjusted to suit. No changes to
wiring on the paxolin panel will be needed.

Circuit Board

The positions of holes can be found by placing
the paxolin under Fig. 3 and marking with a
sharp-pointed tool. All the small holes are then
made with a #in. drill. A }in. drill can be used
for the three 6B.A. bolts'and to clear the oscillator
coil and if. transformer pins. Each of these
components has two can tags which pass through
holes. :

T1 is held by its wire ends. T2 is secured by
lugs which pass through slots and are bent over.
These slots can be made by drilling in. holes
side by side.

It is best to drill all holes before mounting any
parts and to clear away dust and fragments. When
all holes have been made from Fig. 3, components
can easily be inserted.

The volume control, switch and variable
capacitors are mounted on the panel as in Fig. 2.
The slide switch needs a slot, made by drilling
holes and cleaning up with a small file.

The flange on the panel is drilled to match the
paxolin board and three 6B.A. bolts hold these
items together. A tag is placed under each bolt
head and under the nuts. Construction is easier
if the ferrite rod VR1 and the variable capacitors
are left off until last.
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Top of Circuit Board

This is shown in Fig. 2. All the resistors except
R3 may be added first.
given in the components list to avoid any errors
here. The wire ends are bent to pass through the
circuit board holes. The bend should not be
immediately against the resistor body. RI16 and
R18 rmust be 5% tolerance.

Capacitors CS5, C10, C11, C12 and Ci3 are
electrolytic and their positive and negative ends
are placed as in Fig. 2. All the other capacitors
can be inserted either way round.

The oscillator coil has a coloured spot between
pins 1 and 6 and this must face transistor Trl,
Fig. 2. The transistors are left off until other
wiring is completed.

Under the Circuit Board

A 22s.w.g. (or similar) bare tinned copper wire
is soldered along the three tags and provides an
earth return for numerous leads. For connections
elsewhere 26s.w.g. tinned copper wire with 1mm
sleeving is most convenient. Connections are
shown in Fig. 3.

The oscillator coil and i.f.t. can tags should first
be earthed. The resistor and capacitor ends can
then be bent over, cut and soldered. Insulated
sleeving is only required where wires cross. R3 is
soldered from pin 5 of the oscillator coil to pin 3
of IFTL.

As leads are placed and soldered they can be
marked with coloured pencil. 1f this is done
systematically there is no danger of overlooking
any connection.

The colour coding is .

PRACTICAL WIRELESS 841

Transistors and Diode

With the transistors specified a red spot shows
the collector lead. The base lead is centrally
placed and the remaining lead is emitter. In Figs.
2 and 3 C, B and E show collector, base and
emitter connections.

All transistors may be mounted with their leads
quite long and this reduces chances of damage
due to heat while soldering. Trl has a %in. piece
of sleeving on its base lead. The wires are then

The chassis and panel completed, ready for mounting
in the cabinet,

pushed through the holes shown, bent over and
soldered. Excess is snipped off. Radio-type cored
solder is used and a small electric iron is best. It
should not be necessary to hold the iron in contact
with the joint for more than about a second or so.

Transistors Tr2 and Tr3 each have a }in. piece
of sleeving on the base lead. With Tr4, Tr5 and

Earth return line (+ve)

coel
To
VRl -emmemmmmmmem—,
slider

To
loudspeaker| To battery

+ve
via S2

Jo battery
=ve

Fig. 3az The underside wiring1 driver and output stages.
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Tr6 the leads can be left full length if wished.
Sleeving is needed on each base lead to prevent
shorts to emitter or collector leads.

The negative end lead of diode D1 is about lin.
long and is soldered to pin 1 of IFT3. The
positive end goes to C9.

Panel Wiring .

This is shown in Fig. 2. A lead passes from
pin 4 of the oscillator coil, through hole “ X ” in
Fig. 3, to the fixed plates tag of VC2. C4 is also
soldered on here. VCI fixed plates go to “ A on
the aerial and CI.

The slider (centre tag) of VR1 is wired to R11.
One outer tag goes to the on/off switch, wave-
change switch and chassis, Fig. 2. The other outer
tag is connected to the junction of diode DI
and C9.

Thin red flex provides the positive battery
connection from the on/off switch. Black flex
from the negative end of CI13 is for battery
negative. These leads are about 9in. long and are
taken into the pins of a non-reversible 74V battery
twin plug and are soldered. Correct polarity is
absolutely essential.

A length of thin twin flex is soldered to the
secondary tags of T2 and to the speech coil tags
of the speaker. Best reproduction is not to be
expected until the speaker is fitted in a cabinet.

Controls

A piece of thin card about 3in. x 8in. is secured
to the aluminium panel by means of the nuts
holding the capacitors and volume control.

January, 1965

Viewing the set from the front, medium waves are
tuned with the slide switch knob to the left (switch
open). The other position brings in Cl and C4 for
1,500m.

Botn variable capacitors are set fully open and
the knobs are secured with their pointers to the
left.  When tuning, both knobs are moved
approximately in step. However, VC2 is the more
critical, so it is easier to tune with this, then adjust
VCl1 for best volume. When tuning positions for
a few stations have been marked it will be clear
how tuning operates and adjustment will be found
very simple. No aerial and oscillator circuit
alignment has to be undertaken as with ganged
tuning.

When a station has been tuned in, the cores of
IFTI, IFT2 and IFT3 are adjusted for best
volume. This is best done with a weak station.
The i.f.t.s are intended for 470kc/s but results will
be similar if they are by chance adjusted to some
other frequency.

No neutralising is used in the i.f. amplifier. As
a result oscillation may arise when the i.f.t.s are
exactly in tune. If so, slightly *stagger” them
until this is cured. That is, screw one core in
slightly and another out slightly.

It may be preferred to add neutralising later.
If so, connect a 1-2kQ} resistor to pin 1 of IFTI.
Take a 56pF (2%) capacitor from the free end of
the resistor to pin 1 of IFT2. Also solder a
3-9k0) resistor to pin 1 of IFT2. Solder a 18pF
(29) capacitor to the free end of the 39k
resistor and to pin 1 of IFT3. These components
are best under the circuit board. The i.f.t.s can

Earth return’line (+ve)

Totap B

ro
aerial

g Tr3
.FTg\eC - T
®

{

Fig. 3bi The wiring; mixer, if. and detector.

www americanradiohistorv com


www.americanradiohistory.com

January, 1965

PRACTICAL WIRELESS

843

COMPONENTS LIST

Resistors:
Rl 56k} green-blue-orange-silver
R2 |10k brown-black-orange-silver
R3 390 orange-white-brown-silver
R4 3.9k orange-white-red-silver
R5 56k} green-blue-orange-silver
R6  8:2k() grey-red-red-silver
R7 680 blue-grey-brown-silver
R8  4:7k() yellow-violet-red-silver
R9 |1k brown-black-red-silver

RI0 22k red-red-orange-silver
RIl  1:2k€ brown-red-red-silver
RI12 68k{} blue-grey-orange-silver
RI3 680 blue-grey-brown-silver
R14 22k red-red-orange-silver
RI5 [k brown-black-red-silver
Ri16 82Q grey-red-black-gold

RI7 4-7Q yellow-violet-gold-silver
RI8 4-7k(} yellow-violet-red-gold

All 109, (last band silver) YW carbon, except R16
and RI18 which are 5%, (gold band)

A rear view inside the cabinet of the finished receiver.

then be readjusted for best results.

If the receiver is wanted for medium waves only
omit the wavechange switch, C1 and C4. 1If a
vehicle aerial or other outside aerial is ever used
a 25-turn coupling winding can be placed on the
ferrite rod about %in. from “ C”. One end of the
winding is taken to the external aerial and the
other to the nearest earth return tag.

A capacitor of 0-1uF or 0-2uF may be wired
from Tr4 collector to earth return to reduce the
hiss and heterodynes sometimes heard with some
medium wave transmissions after dark.

VCl and VC2

These may be air spaced or solid dielectric. The
former is better for VC2 because it is likely to be
smoother in action. A 150pF short wave minia-
ture variable capacitor is ideal. A 100pF capacitor
will cover to about 500m if the oscillator coil core
is well in. If to hand a 300pF capacitor may be
used with a 300pF fixed capacitor in series.

If VCI1 is 300pF this covers medium waves with
a little to spare. If to hand a miniature ganged
capacitor could be used for either VC1 or VC2,

_Capacitors:

Cl  1,000pF silver mica 1%

C2  0-04xF 150V

C3 0-0Ip,F 150V

C4  200pF silver mica 5%

C5  10uF electrolytic 6Y

C6  0-25uF |50V

C7  0-1uF 150V

C8  0-25uF |50V

C9 0-0luF I50V

CI0 2uF electrolytic 6V

CIl 100uF electrolytic 12V

Cl12 50uF electrolytic 6V

CI3 100uF electrolytic 12V

VClI 300pF variable (Jackson 2094)

VC2 |50pF variable (Jackson C804)
Potentiometer:

VRI 5kQ with single-pole switch (52)
Semiconductors:

Trl OC44 Tr3 OC45
Tr2 OC45 Tr4 OCS8ID
Tr5 OC8I7 Matched
Tré QCs8I pair
Di  GD9 or equivalent

Inductors:
IFTI, 2 LF. transformers (Osmor PW/2)
IFT3 I.F. transformer (Osmor PW/3)
LI Aerial coil—see text
L2 Oscillator coil (Osmor PW/I)
T1, T2 Driver and output transformers suitable

for OC8I’s and a 3Q loudspeaker (Osmoe
QXDI and QXO2 respectively)
Miscellaneous:
S| 2-pole slide switch or any other small change»
over type
$2 Single-pole on/off switch, on VRI
26 s.w.g. enamelled copper wire for L1. Ferrite rod
6in. x 2in. diameter. 3Q loudspeaker, 3%in. In
dlameter Piece of aluminium 34in. x 8in. Piece of
paxolin 2Lin. x 8in. Two knobs l{in. in diameter, one
lin. in diameter.

Cabinet

This is made from <%in. or {in. wood. Internal
dimensions are 8%in. wide, 6%in. high and 24in.
deep. An opening 63in. wide and 2}in. high is
cut in the front to c]ear switch and knobs.

The speaker opening may be circular, covered
with speaker gauze. Or several rows of {in. or
similar holes may be drilled. The battery is a
H1187 or equivalent.

Joining edges of wood are smeared with adhwvo
and the pieces are fixed together with panel pins.
When the adhesive is hard the cabinet can be
cleaned up with glasspaper and it may then be
varnished, painted or covered with one of the
popular fabric materials. A small carrying handle
can be screwed to the top. The receiver is fixed
by screws through the aluminium panel into the
front. Tuning positions can be marked on the
card.

Current drain is about 7mA to 10mA with very
low volume, rising to 15mA to 25mA or so with
good volume. If a heavy current flows when first
connecting the battery, switch off and look for a
short-circuit or other
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Audio Volume Control with the K42

a non-linear device in that its resistance even

at constant illumination decreases slightly
with increasing -applied voltage, at low voltages
the departures from non-linearity are so slight that
the cell can be used to control small-signal audio-
frequencies without introducing distortion.

The basic circuit of a light-operated volume
control is shown in Fig. 10. The photoconductor
forms the lower leg of a potential divider across
the signal voltage. When illuminated it has a resis-
tance of about 100Q) and there is an attenuation of
1,000 times of 60db—when in darkness it has a
resistance greater than 10m{) and the attenuation
is negligible. If this arrangement is to be used as
a volume control it is required that the photo-
conductor should change logarithmically when a
control is advanced linearly (as in the usual ‘log

q LTHOUGH a photoconductor is essentially

=
6V 60mA
lamp
r-\—'--" ------- -
] i
_— ) :
{5 [ '
Lamp ; E Lightproof
,control g K42 /
5 :
. 1 s
Ltesencacaacafncaand
7
Fig. 10t The basic circuit of a light-operated volume
control.

.HF

K42 |

v

Fig. 111 A practical remote volume control circuit.

PART 2

pot’), because the ear responds to stimuli in this
way.

A plot of the resistance of a K42 illuminated by
a 6:3V 60mA lamp bulb close to its glass window
in a light-proof box is shown in Fig. 12, the resis-
tance-scale being of the logarithmic or decibel
form. The voltage across the lamp was varied by
a resistor VRI in series with the 6V supply. Curve
J shows the variation of photoconductor resistance
with lamp voliage, and curve K shows the varia-
tion with the lamp series resistance. To get a * log
pot” law a control would have to give a straight
line on this diagram, and it will be seen that the
lamp-voltage curve departs greatly from linearity.
The lamp series-resistance curve K however, is
much straighter because of the * constant current”
characteristic of incandescent lamps, hence a linear
series resistor provides the required control

Remote Yolume Control

A practical circuit for a remote volume control
is shown in Fig. 11. VR2 is the normal volume
control in the amplifier and is set so that with the
lamp off the signal is at the maximum required
level. VR1 is the remote control: decreasing the
resistance of this allows more current to flow

K: Lamp series resistance (Ohms)
(o] 50 100 150 200

MmO . /
100k /

250

0k

J 2N

Q z 3 4 5
J: Lamp voltage (Voits)

Cell resistance (Ohms)

Fig. 121 Resistance graph of the K42 iiuminated by an

incandescent lamp.
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chasms sise 15 x 8} x 5¢in. high. New mnnfmm. Dis 144 x 4in.
3 ocoiours, predominantiy gold, 300-250v. A.C. onl
Pick-up, Ext. 8peaker, Ae. E.. and Dipole Bockete. F‘|n push buttons—
OFF L.W. M.W., F.M. and Gram. Aigned and tested. O.P. Transformer.

Tone Control. 1000-1800 M.: 200-550 M.; 88-98 Mc/a. Valves EZB0 rect.;
ECHS1, BF89, EABUS0, EL84, BOO8S.
10 x 6in. ELLIPTICAL SPEAKER 85/ to purchasers of this chassis.
TERMS: (Chassis) £3.10.0 down and 5 monthly paymenu of £2.4.0. Cheap
Eoum Dipole for V.H.¥., 12/6, Feeder 8d, per y:

TERNATIVE DEEIGN L.W. 1000-1300 M.; SW (9-15 Me/s): M.W.

lDl) 173 M.: V.H.P. 87.100 Mc/s.: Gram poamnm Otherwise similar 0
above chassis. Price £15,15.0 (carr. paid). TERMS: £3.10.0 down and
8 monthly payments of £2.1.0. Olrcuit diagram 2/8.

" PUSH-PULL O.P.

AMPLIFIER £5.5.0
(8/- Cart.)
Brand new 200-240 A.C. mains
Bass, trable and vol, controls,
with valves EZ80, EOCS3 and
2-FL84's giving full A w. Chasate
12 x 3¢ x 8in. With o.p. trans.
for 2+3 ohm speaker. Front panel
(normally sarewed to chassis) may be removed and used as "fiylng panel”

LAFAYETTE BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE ACETATE BASE .

5in. Double play, 1.200 ft. ., 18/~ -
sitn._Double play, Lacors,”” gz - Stand play, 800f. .. /-

7in. 8tand. play, 1,2001t. 12/8 “m_ Lo

ng play, 1.200ft. ., 12/6
;:: })“")"ﬁl‘;; , 1,800t g’: in. Long play, 1,8008t. .. 15/~
TRIPLE PLAY
$in. 4501t. 12/8 MESSAGE TAPES
4in. 9001, . 28/8  3in. Btand., 150H. 3/8
5in. 1,8001t. 42/6  Sin. L.P., 235ft. 4/11
64ln, 2,400ft.. 56/~ 3in. D.P, 300ft. kil
7Tin. 8.600ft. (U 76/~ 3in. Triple. 800! 14/-

P. & P. 1/ ext

SELF-POWERED VHF TUNER
CHABSSIS. Covering 88-95 Mc/s. Mullard
permeability tuner. Dimes. 8 x 6 x
8in. high. Valves ECC83 and 2-EF89's
pius 2 diodes with EZ80 rectifier. Mains
transformer, Fully wi.ed and tested
ONLY £8.17.6 (carr, pald). Room dipole
12/8. Feeder 84, per yard.

per reel; 4 reels and over Po

6-TRANSISTOR
PORTABLE — Fully Built

The "BCALA" for only £7.10.6 ocarr.
paid. 84 x 2 x Bfin. high. Choice of
colours. Rexlne. M.W. and L.W.
Ferrite aerial Battery 2/9 extrs. Printed
clreuit. Nicely styled. A professional
job 3%in. speaker. Fully tunable M.W.
and L.W. 8uperhet circuit.

BATTERY ELIMINATOR

For 4 Low Consumption Valves (98 range) 90v. 15 mA and l.4v. 125mA
48/8 (4/- post). 200-250v. A.C. Algo for 230mA 1.4 v. and HOv. 15mA at
same price. Two separate units to replace existing batteries, 4 x 2 x 2}in.
and 3 x 2§ x l}in.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH. Delivery by return.

Terms available on Items over £85, Bend 6d. (stampe- will do) for 20 page
ilustrated catalogue, C.0.D, 2/- extras.
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MON THS
Regret overseas orders cannot be executed.

GLADSTONE RADIO

NOTE NEW ADDRESE: LOSED
66 ELMS ROAD ALDERSHOT, Hants. WD)

(2 mins. from Statlon and Busea). Aldershot 22240

“REALISTIC”

‘SEVEN’

7 ‘Transistor Buperhet, 350
Milliwatt output, 4-inch speaker,
All components mounted oD a
single priuted circuit board
size B4 x 84in. in one complete |
assembly, Plastic cabinet, with
carrying handle, size 7 x 10 X
3fin. Exterpal Socket for car
aerial. Ferrite rod aerial.
Price for the complete parcel

PP9 Battery 8/8. Datsa and instroo-
tions eeparately £/6. Refunded i
you purchase the parcel.

Any parts supplied separately.

4 TRANSISTOR
& MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

PRINTED 4in, x 2§in. l{in. over transfarmere. Output for
3-chm speaker. Ruitnble for microphone. record player, gultar and
intercom. @ voit battery required. Frequency rangc 100 cpe. to 25 Kcpa
Push-pull output class B. Instruction sheet provided. Fully wired
ready for use. Two types. 200 mw. 20/6: 1 watt, 41/-. P. & P. 2/6.

SINGLE RECORD PLAYER
USING EMI DECK
AND PICK UP

4 speed, 200/240v A.C. Valves, rectifier
and ECL82, Cab. size 12 x 114 x 5}in.
attrac, coloured imitation leather finish,
Takee7” & 10° records. £7.19.6 carr. paid.

ALTERNATIVE TYPE OF SINGLE
RECORD PLAYER available using,
B8R GU7 motor and pick up on one
plate. Valves UYS85 and UCL82. Cab.
alze 18§ x 13 x 5}in., red or blue rexine.
Takes 7 in., 10in. & 12 in. reocords
Price £8.8.8, carr. paid.

E.M.l. 4-SPEED PLAYER & P.U. (separate)
(slgm:tnlx’ev.?}at)mublc. 200-250 v. motor, Turnover head. Our prics 59/6

2. WATT AMPLIFIER—SPECIAL OFFER TO

CLEAR 8TOCKS
Qur price ONLY 88/8 (post 5/~), l taw hundred only; valves nn and
BCL82 with metal rectifier x 1§in. high (Sin. over ECLSM.
Mains trans. and o.p. with vol. md ume controls; on-off; eo-ax. input.

GRAMOPHONE AMPLIFIERS AND PLAYERS

14 wait type. With 6in, X 4in. speaker. Baffle 13} x 7iln. 200-240v.
ECLS82 and Rectmer. Tone and Volume On/oft switch. Two l&]

to play. 49/6 vpo

4 watt alves UY85 UF80 and UL84. 200-240v. A.G. Covered
baffle 13} x 7¢in. (6iu. speaker), 3 front controla; bass, trebls, an-oft/vol,
60/-, post 5/-. Double wound mains transformer.

Cabinet to fit either type with plain motor board £8 earr. pd. %
record player in beautifully styled cahinet, fully butlt (NOT A
£10.17.6, with UA1l4 4-speed with Autoslim
4-speed autochanger £11.5.0.

Singie Player in Cab., 13§x13x5}in. B.B.R. Monarch 4-speed deck, 23.17.4,

QUALITY PUSH-PULL OUTPUT AMPLIFIER
Chassis 10 x 74 x 7#in. high over trans. Used, gunaranteed and in exocellent
arder. Valves EZ40, ECC83 and 2x 2-EL41'5: 8 watts. Maina trans,
tapped 200-250 volts. O.p. Trans for 3, 8 or 15 (:fum Choke smoothing
On/off/vol. and tone controls. For tuners. Record Players, eto. £3.15.0.
P. & P. 6/». We can modify tor Guitar input for 15/~ extra.

TAPE RECORDER AMPLIFIER
Fully bullt. Front panel 124x3in. Chassis gize 10}x5xdin. Valves
ECC83 and 2-EL84"s. Controls (1) MIC. Vol. (2) Tuner/P.U. Vol. (8) Pla;
back or monitor. (4) Tone. 2 jack sockets for Tuner/P.U. and MIC-swi
for superimpose. Beparate power pack
For Collaro studio deck only. Price £8.14.0 (6/- P. & P.).

4-8PEED AUTOGHANGER8

Bpeaker, ete. and full Con-

struction Data: £5.1 9.6

P, & P. 4/6.

BSR-UAl4 ............
GARRARD AUTOSLIM .
STEREO .,............0
AUTOSLIM DE LUXE ATé
BTEREO .eviivvevincnncnnnes
" Carr. b/ each

13 x 8 in. LOUDSPEAKER 49/6 (post 370

Three ohm. Ceramic maguet of iatest type. BRAND NEW.

CM21. CRYSTAL MICROPHONE

With 8.5 mm. jack plug. 12/6 (Post 1/6).

HEATER TRANSFORMER
Mains loput giving 6.3v, 2 amp. Bize 2}x2xlin. (2¢in. over winding).
5/6 ea, Less 109% for 12, or 20% for 50. P, & P. 2/- for 1 to 6, post free
more than six.
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UNL|M|TED OPPORTUNITIES exist today for “getting
. . . but only for the fully trained man. Let ICS's tuition
develop your talents and help you to success.

STUDY IS EASY with ICS guidance. The courses are
thorough. Printed manuals, fully illustrated, make study simple
and progress sure.

YOUR ROAD TO SUCGGESS can start from here—today.
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...

HORTICULTURE
Home Cardening
Park Gardening
Market Gardening
MANAGEMENT

ADVERTISING & ART
Copywriting

Layout & Typography
Commerctal [iustrating
Ol & Water Colour

PRACTICAL WIRELESS

Make Your Ability

January, 1965

SAME DAY SERVICE

VALVES NEW! TESTED! GUARANTEED!

| SETS 1R5 185 1T4, 384, 3V4, DAFIL. DF9I, DK9L, DLE2, DL94: Set

of 4 for 18/-. DAF96, DI96, DK96, DL96: 4 for 23/6.

1A7GT 7/6,7B7 8/~ DF33 8/-'EF39 3/9 PCC84  5/8
1D5 8/6/7C5 7/9|DF9L  2/8'EF4l 8/6|PCC89  9/€ | Udo 9/6
1H5GT 8/3|7C6 /6| DFY6 8/-|EF42 4/8|PCF80 6/49| Us50 5/-
1INSGT 8/- 747 5/8|DH76  3/B|EFs0  4/3|PCF82 6/ U532 4/8
1R5 7Y4 5/-|DI77  B/6|EF35 6/=-|PCF84  7/8| Ub4 8/9
185 8/9 12AT6 4/3|DHSL 12/8 EI'88  6/3|PCF88 9/€
1T4 2/8{12AT7 3/9\DK32  8/-|EF89  4/3|PY800 6/€| U191 8/8
2p 18[6 12AU7 4/9|DK9L  4/9!EF91  £/9|PCF805 9/8{ U281 8/6

S

3A5 8|12AX7 " 4/9|DK92  6/9|KF92  2/6/PCL82  6/6| U201 9/-
3Q4 4/10/12K7GT 4/3|DK96  6/6|EF183 7/8|PCL83 9/-| U301 12/«
354 4/9|12K8GT 8/8|DLi33  7/3|EL3S  11/9|PCL84 7/8( USOL  15/9
3V4 5/6/12Q7GT 4/3|DL35  6/8 EL41 7/3|PCL85  8/@&{ U4020 5/9
5U4G  4/6|19BUBG 6/9|DLI2  4/9|K1Ls4  4/0|PENA4 6/6]| UABCS0 5/9

5Y3GT 5/-|20L1
574G 7f-120P4

12/6|DL94  5/6|EL9S 5/6| PENB4 17/6| UAF42 8/~
13/8| DLYG 6/-lEM34 7/11|PEN383 8/8| UBC41 6/8

6ALS 2/-(20P5  11/9|BABCSO 8/-|EMA0  6/8|PEN3520 UBCBL 7/3
6AQ5 B8/-(26L6GT 4/8|EAF12 8/-[EMSL 79 15/~| UBF80 /-
BATH 3/8/30C18  B/GIEBIL 2/-|EMB4  6/3|PEN4VA UBFRY 8/9
6RAG 6/-|30FL1L  9/6|EBC33 &/-[EMB7  T/- 1. Uccsd 8-
6BE 30L15  9/8{EBC4l  7/3|EY51 6/-|PEN356C UCess  6/9

E6  5/3
GB(,GG 12/6(30P4  13/6|ERFs0  6/-|EY86  5/8 -

BH6  5/-(30P19 13/8(EBFS3 7/8{Kk740  5/6|PL36  8/8| UCH42 7/6
sn.m 6/8130PLI 8/~ |[EBF89 6/-(BZ41  7/6|PL81  7j-| UCHS1 8/8
6F13  3/8[30PL13 9/-|[EBL21 10/6/E7%80  4/-|'L82  §/6] UCL82 7/8
6F14+  9/-[30PL1412/8]15CC40  6/9|k%81  4/8PLR3  5/-| UCL83 8/3
6)7¢  4/8|33A5  14-|kUCsl  3/8)K \\'4/5006/3 PL84  5/8 7
6K7¢  1/8[85L6GT 8/3|ECCR2  4/9
SK7GT  4/-|3574GT 4/11HCCRS /-
6K&G  4/3(53KU  8/6|LCLA4  8/3[KT 5/-PY:
6RSUT 7/8[AC/VI2 ECUS5  8/3[K176  8/-|PY80  5/8
6P25 96 12/8/I2CFR0  6/3| ME140015/-|PYBL  5/9 UL84  8/3
6Q7G  4/9/AZ31  6/6|ECKx2 8/3|MU4  5/)-|Pysz  §/-|UUT  6/6
6Q7GT  7/8|B36 4/6 ECF86 10/9|MVS/PENBIPYS3  5/9|Uv2l 7/~
68LTGT 5/-/CL33  9/6|LCH35 6/-

G733 14/8/PX25 79| UF42  4/9

BUILDING & CIVIL ENG'NG
Architecture, Bricklaying
Bullding Construction
Builders® Draughtsmaa
Builders® Quantities

Interior Decoration

Quantity Surveying

Heating & Ventilation

Buriness Management
Hotel Management
Industrial Managemenh
Office Management
Personnel Management
Public Relations (1PR)
Works Management
Work Btudy
Foremanship

12/8/pvss ;/3 UY4l 4/9

68NTGUT 3/9|CY1 12/6|ECH42 8/3|N18 4/10|TDD4 /8| UY85  5/-
6V6G  8/9/DAC32 8/3|ECHS1 6/-1N108 16/6/TH210 9/8{ VP4B 12/6
6VEUT 6/6 DAFIL 8/9|ECL80 6/3 0D3 4/8|U22 4/9 W76 3/6
6X4 3/9|DAFIS 8/-|ECL82  7/-IPC95 6/8[U25 w77 2/8
6X5GT 6/6lDCCO0  6/8|ECL8S  9/-iPCO7 7j-1U26 8/6l w720 16/6

READERS RADIO

Carpentry & Joinery
COMMERCE
Book-keeping
Accountancy & Costing
Business Training
Office Training

MECHANICAL & MOTOR ENG'NG
Engineering Maths.

Diesel Engines, Welding
Industrial Instrumentatiom
Workehop Practice

Refrigeration

Purchasing, Storekeeping

Becretaryship ;i&tﬁ; ];dechmlu. eta.
%:t:g l:uTypm‘ Entrance Examination
Small Business Owners Police Promotion
DRAUGHTSMANSHIP PHOTOGRAPHY

Practical Photography
RADIO, TV & ELECTRICAL
Bervicing & Engineering
Radio Construction (with Kits)
P.M.{. Certificates
Telecommunications
Electriciana’

Electrnical Contractors
SELLING

Company Reps.

B8nles Management

Marketing

Architectural, Mechanleal
Drawing Office Practice

ELECTRONICS
Computer (Edue. Bubj.)
Electronic Technicians
Industrial Electronica
FARMING

Arable & Livestock
Pig & Poultry Keeping
RBabbita & Chinchillas
GENERAL EDUCATION
G.C.E. subjects at Ordinary & WRITING FOR PROFIT
Advanced Level Television Scriptwriting
Good English Short-story Writing
Foreign Languages Free-lance Journalism

INTENSIVE COACHING for all principal examinations
—G.C.E., Secretaryship, Accountancy, Engineering,
Work Study, Management, Radio, Architecture and
Surveying. Special course for G.C.E. French Oral Test.

Member of the Association of British Correspondence Colleges

W\ S+ Foalsy 7the L CS way/

l INTERNATIONAL CORRESPONDENCE SCHOOLS
(Dept. 172
i

Intertext House, Parkgate Rd., London, S.W.11
i Send FREE book on.

| Address..
|

: (CETXEERD  00000000000000000000000000000005000000a00R0000E0000

INTERNATIONAL 'CORRESPONDENCE -SCHOOLS

24 COLBERG PLACE, STAMFORD HILL,
STA. 4587

Powt 6d. per valve axtra. Any Parcel Insured agalnst Damage in Transit 6d extes.
Any C.0.D. Parcel 4/3 extra.

A MERRY CHRISTMAS
EXPRESS ELECTRONICS

LONDON N.16

FOR THE FOLLOWING BRAND NEW UNITS
AMPLIFIERS
TRIPLETONE HI-FI MAJOR 12 watt .o - £E15.18.6
TRIPLETONE CONVERTIBLE 5 watt os £6.19.6
LINEAR we 3 watt o £6. 6.0
LINEAR DIATONIC e 12 watt vee ee  £12.12.0
LINEAR CONCHORD oo 30 watt oo w  £16.16.0
ADASTRA 3-3.. . 4 watt .. £4.19.6
LEAK TLI2 14 watt .. £18.18.0
LEAK VARISLOPE PRE-AMP w. £15.15.0
LEAK TL50 ... .ee 50 wartt von .. £33.12.0
QUAD . 15 watt .. £22. 1.0
QUAD STEREOQ/MONO PRE.AMP . .. £25. 0.0
LOUDSPEAKERS
GOODMANS AXIETTE 8in. 6 watt oo eee £5. 5.0
GOODMANS AXIOM IQin. 10 watt o0 oo £6. 6.0
GOODMANS AXIOM 20| ... |5 watt . £10.15.0
BAKERS ‘SELHURST’ 3 or |5 ohm
JUNIOR 8in ... oo . 8 watt foam ... oo £5. 5.0
STALWART 2in. ... . 15 watt o oo £5. 5.0
BASS GUITAR I2in. ... ..o 20 watt oD .. £5. 5.0
STANDARD Heavy Duty [2in. 20 watt e vee £7. 7.0
BASS Heavy Duty |2in. e 25 watt 000 e £12.02.0
AUDITORIUM 1I5in, ... wo 35 watt .. £18.18.0
RECORD PLAYERS
GARRARD SRPJ0 4-speed oo £4.17.5
GARRARD AUTOSLIP 4-speed ... co £6. 7.6
GARRARD AT6 TRANSCRIPTION ... oo o £9.17.6
GARRARD 4HF TRANSCRIPTION ... .o .. £14.17.6
GARRARD A LAB SERIES o . E17.10.0
GARRARD 30! LAB SERIES ... o . £19. 5.0

DELIVERED FREE u. K
S.A.E. WITH ALL ENQUIRIES

EXPRESS ELECTRONICS
32 SOUTH END, CROYDON, SURREY
Telephone: Croydon 9i86
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through the lamp making it brighter, thus
decreasing the resistance of the photoconductor
and hence the signal voltage to the amplifier. If
VR2 is not to be used it should be replaced by a
500k} fixed resistor to limit the output resistance
of the divider when feeding directly into a valve
grid. This circuit has the advantage that switching
off the lamp lcaves the amplifier in its normal
operating state. so that power is taken from the
battery only when the volume is turned down by
remote control.

Even though the cells have a fairly slow response
time they are still sufficiently sensitive to 50c/s to
pick up the slight ripple on mains-driven bulbs
and a d.c. supply to the bulb must be used. The
photoconductor must also be protected from
ambient lighting so that it responds only to the
light of the lamp. They may be mounted close
together in a light-proof box or the lamp may be
taped to the glass window of the K42 with black
p.v.c. tape and the whole unit cocooned in this
tape If ambient light leaks into the photocell its
resistance will fall and full volume will not be
ohtained.

Obviously this circuit has a disadvantage over
the usual volume control in that it requires a tamp
dissipating some 200mW to control audio-voltages
of negligible power. This is inefficient but has the
great advantage for purposes of remote control
that the controlling leads carry no signal voltage
and may be as long as required since hum pick-up
and heief switching t*aasients on these leads do not
get into the audio side. Also the slow response of
light bulb and cell provides freedom from poten-
tiometer noise.

Volume Compressor

It is often required to produce a constant output
signal from a source which is fluctuating ereatlv in
intensity. e.g. to recduce output variations in a
public address system due to diffecrences in the
placing or vocal intensity of speakers. There are
valve volume compression circuits which achieve
this. but they are generally very complicated and
difficult to set up. By driving the volume control
lamp from the output of the power amplifier it is
controlling (Fig. 13) a volume compressor par
excellence can be constructed such that a thoucand
to one change of input voltage causes only a threc
to one change in output voltage,
at any power from 60mW
upwards.

The reason for this great com-
gression of dynamic range may

e seen by reference to curve J
of Fig. 12 which shows the varia-
tion of photoconductor resistance
with lamp voltage. Suppose R1 is
1MQ and the input signal to the
amplifier via the volume control
is such that there.is 2V output
across the lamp, then the photo-
conductor resistance is 1kl and
the volume control is attenuating
by 1.000.

PRACTICAL WIRELESS
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ductor resistance is 100k and the volume control
is attenuating by only 10. Thus an input voltage
swing of 200 has produced an output voltage swing
of only 2!

The circuit of Fig 13 stabilises the output at
about 1V which represents 60mW into a 15Q load
or 300mW into a 32 load. To make the circuit
capable of stabilising any level of output above
this figure a variable resistor (VR1) is placed in
series with the lamp bulb (Fig. 14). The greater
this resistor the greater the output from the
amplifier necessary to maintain 1V across the bulb.

Thus this control acts as the volume control
determining the stabilized output; the normal
volume control on the amplfier performs a

different function which will be explained in the
next paragraph.

Signal &
n

Audi
e, EJowr |
-

Fig. 13: A volume compressor circuit.

The table below gives the approximate values
of VRI for various maximum output powers into
30 and 159 loads.

Power Load
kfe] 1502
60mwW — [0}
300mwW 0 60Q2
AW 40Q) 15002
W 100€2 30002
ow 250() 600(2
3ori50
A § | s

Now suppose the input signal 1<

falls so that the output across the
lamp is 1V, then the photocon-

>

Fig. 14: A volume compressor for variable output levels,

L ]
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In setting up the final circuit
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(Fig. 14) the constructor must
decide what is the lowest signal
which must give full output from
the amplifier. The latter must
then itself have the sensitivity to
give the required output on this
signal before all the control cir-
cuits are added, since these cir-
cuits only attenuate large signals
and do not amplify smaller ones.
The control VR2 is used to adjust
the amplifier sensitivity so that it
just gives the required output
power on this minimum signal;
it controls the range of compres-
sion not the output volume.

To set up the circuit the lamp

R2
10040

S1
Changeove!
switch

-6V

Tr1
10mw
high-gain |

Signal in

v
60mAl
famp

Signal out

R3
»50Kk0

R4
1°5kQ

N BTSN RN, JI—

is switched off, the minimum sig-
nal fed in and VR2 adjusted to
give the required output into the
loudspeaker. Then the lamp
is switched on, a signal near
maximum fed in and VR adiusted to give about
the same output. Any signal below the minimum
will not be compressed and will be amplified
normally at maximum sensitivity. Any signal above
minimum will come out at the pre-set volume.
Since the gain of the system is greatest on low
inputs the signal to noise ratio will be increased
on these by the volume compression achieved.
This trading of noise for compression limits the
range of compression which is realisable in
practice.

Autorﬁatlc Attack[Decay Control

Automatic volume controls which when switched
on “swell up” the sound at a pre-determined
rate, and when switched off allow the sound to
decay at some pre-determined rate, are used in
electronic musical instruments to control the
*attack /decay ” envelope of the notes: variations
of this on a sound of given pitch make all the differ-
ence between gentle bowing of a violin and the
percussive ““ ting ” of a bell. Also in sound studios
similar automatic controls are used to fade sound
effects in and out gradually rather than suddenly
switching them on.

This type of control is of great help to the
amateur tape-recordist trying to mix several inputs
with only one pair of hands—instead of having
to turn a volume control by hand when he wants
to bring in a sound effect, he can just flip a switch
and the automatic control will do the rest. As
with the volume compressor there are valve circuits
to perform this task. but they are complex and
generally introduce distortion—here again the K42
circuit scores in simplicity and versatility,

The volume control of Fig. 10 is used again but
with the lamp driven by an automatically
controlled voltage from a d.c. power amplifier. The
output from this amplifier is an almost exponenti-
ally rising or decaying voltage which compensates
for the non-linearity in the lamp/photoconductor
system and produces a constant rate of change of
sound in decibels per second — this giving the
required audio effect. The rates of rise and fall
of this voltage may be pre-set and determine the
time taken for the sound to attack and decay.

(4

Control voltage

Fig. 15

| Amplifier i Volume controt 7%

: A circuit for automatic attack/decay control.

The circuit of the automatic attack/decay
control may be considered in three stages (Fig. 15):
(1) The lamp-driven volume control which is
the same as that of Fig. 10 and needs no
further explanation.

(2) The two transistor d.c. power amplifier
which consists of two emitter followers in
cascade. This configuration gives no voltage
gain, but matches the very low resistance
of the lamp to the high output impedance
of the control circuitry.

(3) The control voltage circuit which provides
a varying voltage whose rates of rise and
fall can be pre-set as required.

The d.c. amplifier circuit is very simple and
should present no difficulty in construction
provided the correct types of traasistors are used.
Tr2 provides the power for the lamp and must
be capable of dissipating 150m\W, any audio
transistor with this power rating and medium to
high gain is suitable, e.g. NKT223, NKT224, OC81,
etc. Tr2 should be in good condition and high-
gain, NKT223, NKT224.-0OC71, etc. — a poor
transistor will work but the longest attack/decay
times will be unobtainable. When the input to
the amplifier is disconnected the output voltage
should be less than 0-3V and the lamp should not
glow. When the input is connected to the 6V
negative rail the lamp should glow brightly.

The control voltage is provided by alternately
charging a large capacitor C1 through resistors
VR1 and VR2 by means of the changeover switch
S1. The resistors are made variable so that the
time taken for the sound to swell up or die away
may be pre-set. From Fig. 12, curve J, it may be
seen that the photoconductor attains its maximum
resistance with a lamp voltage of 0-7V and is not
affected by voltages below this. Therefore the
control voltage must vary above 06V and to
ensure this CI is returned not to earth but to a
potential divider cnnsisting of R1 and R2 whose
junction is about 0-6V negative to earth.

Consider the switch S1 switched to VR2 and CI
completely discharged: the input voltage is then

—continued on page 890
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SIMPLE

TIMING
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By S. W. Andrew

DEVICE

be able to operate a relay carrying mains

supply to a photographic enlarger. Many
methods were considered but as the range of the
unit was quite small, 1 to 30 sec., a resistance-
capacitance charging circuit was used. The
design, being very basic, can be adapted to suit
individual requirements. It uses familiar com-
ponents all of which are likely to be found in the
spares box. ‘The following description of the
circuit is given for the benefit of readers with only
a limited knowledge of electronics.

The basis of the unit is the charging of
capacitor C1 via resistance Rx. Charging voltage
is derived from a converter-type mains transformer
used to isolate the unit from the mains. The
secondary voltage, about 200V, Is half-wave
rectified by diode D1 and applied via rotary switch
S1 to C1 and Rx. Thus Cl begins to charge
towards 200V. When it reaches a certain potential,
measureéd to be 79V, neon tube V1 conducts for &
very short period. This pulse partly charges C2,
which then discharges via R2 and the coil of relay
RL1, causing the relay contacts S3 to close for a
short period. When S3 closes, a second path is
completed via D2, R3 and RL1 which keeps the
relay energised. When RL1 is de-energised a
voltage appears at socket SK1 which is used to
drive a relay switching off and on the photographic
enlarger R35 and a small neon pilot lamp V2 give
visual indication of the unit’s functioning. The
off/on switch S2 is a two-pole two-way, the
second half placing R6 across C1 when the unit is
off in order to d‘gscharge C1 ready for the next
cycle of operation.

The duration of the output
a8 12-way switch SI1. Indicated in the

! TIMING device was required which would

is selected by
table

below are the approximate value of Rx for various
timing durations:
sec. 1 23 46 8 10 12 15 20 25 30
Rx (kQ) 16 30 50 61 82 100 115 127 150 175 200 230
Longer durations are not practical as the
charging current is quite small, 1.e. not much
greatet than the leakage current in C1. Since the
leakage current is dependent on temperature and
ast history of the capacitor it can vary quite a
ot, causing great inaccuracies in the duration.
The unit was constructed in a die-cast instrument
box but any -suitable chassis can be used. The
layout is not critical but if a metal chassis is used
it should be earthed. The components list is given
only as a guide. The values of R2, R3 and R4
may have to be changed to suit individual relay
requirements. S1 can be replaced with a 0-25M2
potentiometer and a calibrated scale. [ ]

COMPONENTS LIST

Resistors:
R1 22002 R4 220k02
R2 3-3kQ2 RS 68k IW
R3 5k SW Rx See text
All 109, +W unless otherwise stated.
Capacitors:
Ci  50uF electrolytic 100V
C2  &4uF electrolytic 100V
Valves:
VI OA3
Switches:
S1 Single-pole, 12-way rotary
S2 2-pole, 2-way toggle
Miscellaneous:
Tl Mains transformer, converter- type.
Primarles, 240V. Secondaries, 200V

V2 Small pliot neon

20mA
RLI Single-pole change-over relay. (kQ
coll resistance
DI, 2 Sllicone power diodes, 200V (00mA
SK| Output socket
0-5A fuse and holder. Pilot lamp holder.
international Octal valve-holder. Chassls,
wire, etc.

Mains
transformer

0
Mains

input
(o)

Fuse
[o]1-1

S23

R2
3.3k

Fig. I: In this circuit of the timer unit, all switches are shown in the “unit off” position.
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‘onthe

“Short Waves

NEWS, FOR DX LISTENERS

‘All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

to hand on the transmitting facilities of the
~Canadian  Broadcasting  Corporation  at
Sackville on the Canadian Atlantic coast.

Here ‘there are three 50kW transmitters which
can-gperate on any of the short wave bands from
6,000° to 21,000. Special variable frequency
oscillators maintain the operating frequency within
25c/s: 'The transmitters are capable of ful]
modnlation by any audio frequency in the 30 to
10,000c/s range. -

Each transmitter can be tuned to any one of
13 aerial systems. The directional properties of
these antennae can be reversed to cover different
areas.” For example, the European beam is
reversible to cover New Zealand, Central America
and-Mexico. ;

Some of ths antennae are of a dual-frequency
type which enable two transmitters operating
simyltaneously in adjacent short wave bands to be
confiected to the same antenna through a common
tra ission line.

o whole antenna system is designed to
withstand pressures corresponding to an indicated
wind 4velocity of 120 m.p.h. and an ice coating
4in. thick on all members.

Three stations from which I have recently
received verifications are Radio Nacional de
Espana (General Yague 1, Madrid, Spain), Radio
Vatican (Vatican City, Vatican State) and Radio
Tirang- (Rue Conference de Peza 3, Tirana,
Albania).

That from the Vatican was best, giving date,
time ahd meter band. The Spanish card gave the
frequency and date only. Radio Tirana simply
sent &:-carbon copy letter saying the report was
correctl  English transmissions from this station
are f 2000—2030 and 2130—2200 on 9,390/
7. #nd 1,088 medium wave.

Ay ghieck on stations operating in the 31m band
brgaﬁthc following results. On 9,450 the home
servitd.of Radio Moscow was heard with station
identiBication at 1615. The Moscow home service
was also heard at 2100 on 9.615. Between 1700—
1730 “there was an unidentified language trans-
mission on 9,480 from Moscow and between
1730—1800 Arabic was being transmitted on 9,500.

At '1615" Cairo Radio (Maspero, Cairo) uses
9.475for its transmission to the Sudan. Reception
was slightly better on this frequency than the 25m
band alternative of 11,915. Cairo was also heard
in Arabic on 9,495 around 1730. The programme
appeared to be the Voice of the Arabs service
and, although the signal was strong, suffered from
e.w. interference.

SOME technical information has recently come

Radio South Africa can be heard throughout
the evening until close down at 2115 on 9,525.
Reception is variable, mainly because Radio
Moscow also has a transmitter on this frequency.

Well known as the home of the FEuropean
service of the Swiss Broadcasting Service, Berne,
Switzerland, is 9,535. From 2100 this channel
begins to fade out, although the alternative outlet
of 6,165 gives a first-class signal. News in French
can be heard at 2130.

Several transmitters make use of 9,540. After
1900 the Voice of America puts in a very good
signal in its Russian service. Around 2200 Radio
Free Europe is the dominant station, although
there is strong interference from another station,
as yet unidentified.

During the evening Radio Sofia, Bulgaria, uses
9,560 for several of its Furopean transmissions,
including the half-hour English transmissions at
1930 and 2130. During the 1930 transmission a
54,444 SINPO rating is not unusual. Most of the
Sofia transmissions on 9,670 are also carried on
6,070,

Five kilocycles further on—9.565—the Voice of
America Tangier transmitter comes through well,
although Sofia occasionally splashes over to spoil
the signal. During the evening the Voice of
America transmitter carries the English pro-
gramme with Music, U.S.A,, at 1915 and news
at 2000.

At 2000 two stations clash on 9.575. These are
R.A.I, Via del Babuino 9, Rome, Italy, and
Radio Mayrink Veiga (Rua Mayrink Veiga 15,
Rio de Janeiro, Brazil. By 2100 the Italian
station has closed down, with the result that the
Brazilian may be clearly heard. Radic Mayrink
Veiga, by the way, asks those wanting a QSL
verification of their report to enclose the return
postage.

The European service of the BBC uses 9.580 at
2100 for a pews broadcast and commentary in
Enelish.

On weekdays and Saturdays 9.590 is used by
the English service of Radio Nederland (P.O.B 222,
Hilversum). Reception is variable and the alter-
native frequency of 11.730 is more reliable.

Up to 2115 the General Overseas Service of the
BBC can be heard on 9,625. A good frequency to
try after 2115 is 9.410.

From 2000—2145 the Canadian Broadcasting
Corporation transmits in English and French to
Europe on 9.630. This is the best of the three
frequencies used. Of the others 11.720 is quite
good but 15,320 is often inaudible, especially after
2100.
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Radio Nacional de Espana has a Spanish
language broadcast from 1620—2120 on 9,695.
Reception is good, spoilt only by a weak jamming
transmitter. Fair reception is given also on the
alternative frequencies of 6,140/7,105.

Finally a note about Radio Australia (P.O. Box
428G, G.P.O., Melbourne). This station now

PRACTICAL WIRELESS 851

comes crashing in during the afternoon om 9,570.
Signal strength on the SINPO rating is usually 4.
This month I have mentioned a few of the
stations coming through well in the 31m band.
Don’t be surprised if you get different results—
that is the nature of short wave. I shall be
interested to hear of any changes you find.

The Amateur Bands—by David Gibson G3JDG

bands, which should have yielded better things

considering the activity which was about in
the form of contests. There was the VK/ZL ‘c.w.
contest, VU2/4S7 contest phone and c.w., the RSGB
7Mc/s DX phone contest, CQ world wide DX
contest on phone, and the YL/RL party on c.w.
Yet, in spite of all this activity things didn’t come
through at all as planned, at least not at this QTH.

On Top band 1800—2000kc/s many G stations
were ‘monitored on both phone and c.w., some
quite a distance i.e. Somerset, but the furthest one
to arrive was GW3HUM 579. Another very loud
signal signed itself G3LYW and was using SSB. It
is surprising really that more stations don't use
this mode of transmission on Top band, especially
in view of the power limit of 10W. A point of
interest is that RTTY is not permitted. Eighty
metres seems to be getting more like Forty as
regards noise. One or two excursions into this
band proved very frustrating and the only stations
who managed to filter through at this QTH were
SMS5BX, DJ9TN, OK2PS and G3BZU. DJ9PB/P
(the P signifying portable) put in a very creditable
signal, and was going great guns. After this, Eighty
was given a rest, but a chance listening early one
morning at 0500—0630 hours G.M.T., was rewar-
ded by some real DX from ZL4BX and ZL4LM,
both SSB about 5 and 6. Needless to say, the big
rig was hurriedly switched on, but alas no success
in raising either of these stations.

With so much more activity on Twenty the usual
procedure at G3JDG is to listen for about half an
hour on Forty and then either switch off in disgust
or switch to Twenty. However, this month it was
decided to stick at it and see if there really was
anything about. The result was a battle royal to
nurse through a VK call sign, which after much
effort turned out to be VK4SS. Having now got the
hang of it, other signals were sorted out from the
QRM (commercial type prominent) which included
VQ2SD, OK1AFM, YU3ABZ, OK100, SM5BOU,
SP60Q and ITIAGA on Sicily. A new one for the
book OX3LP (Greenland).

A SOMEWHAT disappointing month on the Lf.

The H.F. Bands

Twenty metres, always good for DX somewhere
didn’t quite live up to it this time, although much

activity is nearly always in evidence. At the time:-

of writing, the band starts to open up at about
0400 hours GMT and returns to graveyard like
conditions at around 2000 hours GMT. W’s were
plentiful and many were received, far too many to
mention. Those who were 5 and 8/9 were K3VAB.
W4HZ1, W2WY, W4AF, WB2CPW and
WASFQU.

The VK/ZL contest was very disappointing as
regards logging anything, the only VK other than
VK4SS heard at all at any time was VK2ADE.
Much of Europe came in and another Greenland
station on phone was OX3HM. Looks like the
polar regions are hotting up—as far as Ham radio
is concerned of course.

My remarks in this column about the Fifteen
metre band have not gone unnoticed, and even if
1 can’t hear anything it doesn’t mean to say that
everyone else if afflicted with 21Mc/s deafness. A
*“ G3” colleague in Watford writes to say that on
Sunday, 18th October, from 1625 to 1707 hours
GMT, the following stations were in evidence:
WA2KRM, WICHG, W4SJT, PY5RB, WA4UEJ/
MM, CNSAK, VQ2IM and CR4AB.

Ten Metres

A terrible confession this month! The cubical
quad, which gave such sterling service during the
summer months was brutally dismantled and a
two element wire beam (rotatable) was put up in
its  place at the same height (12ft). This gives less
gain but nevertheless seems to work quite well. G
stations worked with it were G2CZM, G3FIB,
G3GXJ (SSB), G3MXQ, G3RRK, G3IDB,
G3SFZ, G3AYC, G3EUJ, G3PAO, G3AEQ.
GG6FS was heard many times and called without
success. DX-wise on this band it’s been a poor
month with only four stations to report. ZE1AN,
ZE11D, ZE1EV and ZC4AK, all on the same Sun-
day morning. ZE1AN in Bulawayo was a very FB
signal and Tom made it a three-way with himself,
G3IDG and G3TMI in Canterbury. The interest-
ing thing is that although G3TMI was completely
inaudible ZE1AN literally hundreds of miles away
was a good 5 and 6/7.

Perhaps an explanation about the ZC4 station
is necessary since last month I reported that all
ZB4 (Cyprus) callsigns had been withdrawn. This
is perfectly true, but this does mnot affect the
sovereign base areas, they merely change their
callsigns from ZB4 to ZC4,

Here and There

Many stations classified as rare DX, often are
small portable rigs operated on some remote island
so small that they may not even be shown on some
maps. A round-up to check which islands are
inhabited by a box emitting r.f. and which are not,
revealed the following. On Jan Mayen Island,
LA2QJ/P and LASPI/P are fairly active. The
South Shetland Islands are put on the radio map

=continued on page 89
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ITransmitter

BY G30GR

HIS transmitter has been found very satisfac-
-tory, and can be built almost entirely from
receiver  type components. Change-over
switching is included, so that it is only necessary
to add an aerial, receiver, and microphone. Many
transmitters in the power range up to 10W cover
the 160m band only, but in the present circuit 80m
is also included. As end-fed aerials are often used
on 160m, the same aerial will be even more
effective on 80m, while with the latter band
greater ranges can usually be covered.
Fig. 1 is the circuit, and the method of working
is straightforward,

Switching

The control switch has three positions, for trans-
mit, receive and net. Section Sla applies h.t. to the
oscillator in both transmit and net positions. With
the switch at net, only the oscillator is working, so
that the signal can be tuned in on the receiver, to
find if the channel is clear. (This position is also
used for tuning-up if a variable frequency

oscillator or VFO is employed with the transmitter )

as described later.)

With the switch in the central position, the
serial is connected to the receiver by section Sib,
80 that the same wire may be used for both recep-
tion and transmission. R14 is a bleeder, to dis-
charge C10 and Cl1
switched off.

when the equipment is

PRACTICAL WIRELESS
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With the switch in the last position, Sla applies
h.t. to the oscillator. SIb takes the acrial to the
power amplifier tank coil L1, while Slc shorts the
recetver aerial circuit to earth. Section S1d applies
h.t. to the modulator and p.a. stage V2.

The single pole on/off switch connected to L1 is
for 160/80m, half the coil being shorted out for
80m working.

Metering

This is reduced to the simplest possible method,
by including a 100mA or similar meter in the
cathode circuit of V2. With the transmitter
switched to net, grid current through R3 from the
cathode is indicated, and should be between ImA
and 2mA. The reading at this current is small, but
the 807 operates well over a wide range of grid
currents.

When the 3-way switch (S1) is on transmit, grid,
screcn grid, and anode currents all pass through
the meter, thus showing the total d.c. input.

Oscillator

V1 is employed as a Pierce oscillator. and thus
needs no coils or tuning. The crystal holder is to
the right of the panel, so that crystals can be
plugged in easily. C1 isolates h.t. from the crystal,
while the trimmer TC1 allows oscillation, and thus
the drive to V2, to be adjusted.

VI may be used as a buffer when operating the
transmitter with a VFO.

Modulator

This consists of the high gain twin triode V3,
followed by a single 6V6. No audio gain is
included, because modulation was fourd satisfac-
tory with a crystal microphone at a normal
distance. The modulating power can be adjusted
by moving the microphone nearer or farther away.

The 6V6 has an audio output of about 4:5W and
good modulation is obtained. The audio choke L2
is actually the primary of a speaker matching trans-
former, the secondary being ignored. This transfor-
mer should be rated at 80-100mA, and is of the
type intended for use with mains output pentodes.

With modulation of this kind. the anode of V4
cannot swing negative, so that over-modulation
(and consequent splatter) is avoided. If excessive
modulation  is attempted. audio distortion will
become severe, and this is a sign that the audio
input should be reduced.

RFC2 and LI

RFC2 is an anti-parasitic choke, made by wind-
ing six turns of 20s.w.g. enamelled wire on 1000
+W carbon resistor, the winding being stretched
out to about gin. long. This is then soldered by
short leads to the cap clip of V2.

L1 is 60 turns of 26s.w.g. double cotton
covered wire, on a 1iin. diameter former. This is
close wound, and the ends pass through small
holes. The centre turn is prised up, a piece of
card is slipped under it, and it is scraped so that
4 lead can be soldcred on. The coil is supported by
a bracket screwed to the frame of the twin-gang
capacitor VC2.
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LAFAYETTE HA-63 LAFAYETTE TE-46 RESISTANCE

COMMUNICATION CAPACITY ANALYZER
2pF 2,000 mFd. 2 chms, 200 megohmas.

RECEIVER shecks impedance, Turns ratio,

T valves + Rectifier. 4 Bands. Thsalation 5007350y A.C. Brana New

550 Kc/s—31 Mc/s. ‘B* Meter- £15, carr. 5/-.

BFO-ANL-Bandspread Tuning

200/250v. A.C. Brand New. LONDON AGENTS FOR

££7.10.0, carr. 10/~ CODAR EQUIPMENT

LAFAYETTE HE-40

COMMUNICATION RECEIVER Part 2 WAY RADIOS
14\( Bé?d% F(%O_ Ko i-;ﬁso !\golu. 'Sa‘ Exchange| gtew ”?"J""‘}? L;fasgzggeom;l. n
eter-. andsprea ransistor. angeu; w-'
Tuning - Bullt In s cakar, 300/ (Welcome| %7575 5%,

.C. Brand New.
19 Gns. Carriage 10/~

S.A.E. FOR DETAILS OF
ALL EQUIPMENT

12v. D.C. D/P AERIAL
C/o RELAYS - CERAMIC
INS. 10/8. P.P. 1/3.

12 l ! ves, RKI140 STEREO TAPE DECKS
550 ko/h’lo Molu Berm Kif X
form. £87.10.0. Carr. 10/-. WITH BUILT-IN PREAMPLIFIER

4 Transistors. 4 Valves. WIill record or
playback 4 Track Stereo or Mono at T4
or 3¢ IPS. Tin, spool size. Twin meter
level Ind!cators 4 inputs. Cutput 500
MW. 40-18.000CPS., response. Size 15 x
10 x 641n 200/250 voit A.C. operation.
Brand New 42 Gnus. P. P, 15,

VARIABLE VYOLTAGE TRANSFORMERS
Brnnd New Guaranteed. Fully Shrouded.
ut 230v. 50/60 c/s output 0-230v.

LAFAYETTE TE-20A R.F.
SIGNAL GENERATOR

120 Ko/s—380 Mcfs on 6 ranges.
Varfable R.F. and A.F. outputs.
large clear scale. Slze 74 x 107 x
44in. 220/250v. A.C. Operation.
Brand New £12.19.8, carr. 3/-.

Transistor 4-channel
Microphone Mixer.
49/6

/-

Mullard
ocsi

oo 55 Tip £5.176. 30 K £16.10.0

8 Dy D « LO.
RCA AR.88 RECEIVERS 7l § Amp £9.10.0. 13 Amp £18.15.0,
2.5 Arnp ortable, 2 £32.10.0.

— b
L.F. Model 75-650 Kc/s and 1.5-30.5 Mc/s Metal Case with Meter Fuseaetc. £9.17.6.

Guaranteed Perfect Order £35, carr.
30/-. D. Model c/5—33 Mc/s ARMY FIELD
Guaran ew Condition'— TELEPHONES TYPE F

tion, With Wood Ci

CLEAR PLASTIC PANEL METERS Batteries.  Suppiied
Pirst grade quality. Moving Cofl panel £4.19.6. _P f’“r art, b/-.
available ex-stock. B8.A.E. for illustrated luﬂes LAFAYETTE
Discounts for gquantity. Available as follows. HI-FI STEREO
Type ME. 38P. 1 21/32in. square fronts. HEADPHONES
2mA .. 22/6  10V.DO 16 8—25-15,000 Cycles, Alr Cushioned Headband
:m‘ .. g;g iy gxth gables and d?vgg%.adpaunct.xonsnox. Brand
50mA .. se/6  100v.Dd exiGuamntes £l
looms 1 o3 s00v.D0 T$.7620,000 O.P.V. PUSH
gy = B R BUTTON MULTI-TESTER
500mA .. gmle  15V.AQ Largecl ear plastic scale, stmple omﬂm. D.C.
T60mA 28/6 BOV, AC volta up to 1,000v. 0 volts. ap to 1,
1-0.1mA £0/8 150V. AQ stance up to 10 ms Curren ‘glp
1A. DG 22/8 soov. AC 22 Decibels, 20 to + 38 ize 6{0. X
bA, DO 20/8 V. AC 22 Complate with lea.dn battarleamd

. DC 28/6 "a" Motor ImA  29/6 ONLY £5.5.0. P. & P. 2/~

Lufer izes avallable—eend for lats.
u&unnmn "l" ll'l'ln. Jguin. square front, Cal. in B units. §V. lamgp.
29/6, P.P. 1/~ Ditto 2 5/18 luum 38/6. P.P. 1/

TYPE 13 DOUBLE BREAM
OSCILLOSCOPES
Perfect order. £27.10.0. Oarr. M~

MULTI-METERS MODEL NH-400 |[MARCONI TFI44G/4 STD
V.H.F. RECEIVERS | Brand New—Fully Guaranteed. Lowset | 10000pv. . |SIGNAL GENERATORS
1949 over,prices. tiSuppuea With leads, batteries | O';3/3(30[1201300/00/ 8 kels-25 Mojs. Perfeot order
onas. B y . . arr. -
Alrcraft version of $.27 | MgREL Nman | JRSIIORI o RECTIFIERS
3 bands .covering 27-143 Mc/s. 2511/10150/ 0/1300 A/30/300mADC| 250 P.1.V. -
O AL kgl - S TS A
-, e ower I 1, .
B iy S L R o ¢ | 0 P BOELV.  xomA ge
e 5 — B .
DD e 0/5/1(/5001{/5 IMeco MODEL 2563 i 3 i D ge
51 7.10.0 S5 MODEL AR-20 & oo Bonia.s00v. DOl iamp 3/6
e e B710/507550)500/1,000V. 0/10/50/300/2.500V. AO 85 P.LV. 3amp §/6
. RECORDING HE{AD | AC andD.C. SEEOHS\ Post extra
suter: § ¢ set O g§ 0/8001.A /10/250m A 43848 MINE DETECTOR No. 4A
Miniflux: ¢ Lrack. set, of 3 /! 0 IOK 100K/1 Mego
MODEL TE 12 49/6. .P. 2/8. will detect all metals.
Bradmatic: ltnﬁgk. set of 4. 99/ 2&0 F1 AL ully %’fmble om&,u with
0/ 6/6 30/12)/800/1 200/ g P. 2/6 MODEL ITI-! instructions, 39/6 each. Carr,
5,000 92/6. B 10/-. Battery 8/6 extra.
HEADSETS o/e so/m/soon V. | MODEL PT84 O/smlasglsoom 5007, —
DLns Low IMP iw 1,000 0 BEST BUY!
R.C.A. LOW IM q 12“"6 B/600mA, | 0120150 5iB:0/1.000v. AC 0/10/50/500/1 000V, AC)Serd 1/. P.O. for full catalogme
Chamols pa.dded moving ool 8/6 8 Meg/00 0/600 A/25/250mA DC|and lista.
with Jack p: /1/100/500mA DO 0[60KIG Mezn Open 9a.m. to 6p.m. Mm
Ditto wlth Mio / £§- -—.aml" 0/100: 01 3 onday to Saturday.
All New — Post Extra 19.6, P.P. 2/8. aale. Fp. 18, 82/6. P.P. 2. supplie
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This is a hand that can’t be beaten. Five
models from our tremendous range of soldering
instruments.  Superb performance. Amazingly

compact. Developed to simplify YOUR soldering.
Copper bits for greatest speed.

Permatip bits for long life. May we deal you in?

Brochure P.W.10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey

Telephone: CROydon 8589

is i
drawing.

The series will be

of exceptional
value in training
mechanics and
technicians in electri-
city, Radio and Electronics.

WHAT READERS SAY

“After reading section on Filter Circuits once, 1 understood
more about them than in a whole year from the obscurities
of other manuals.” L.G. West Wickham. *‘ wmust say they
are the best books om the subject as they explain in simple
language what other books make hard going of.” C.B.
Hartlepools. ‘‘They have a wonderful system of imparting
the subject to the beginner." H.C.L. leicester. “‘Wiat a

contrast to the many text books I have atlempted to siruggle
through.” J.G. Rugby. A TECH-PRESS PUBLICATION

BN UREERRNaEYE

The New Picture-Book way of learning

BASI

You'll find it easy to learn with this out-
standingly successful new pictorial method—
the essential facts are explained
sam*)lest language, one at a time; and each

lustrated by an accurate, cartoon-type

ELECTRICITY (5VvoLS)
ELECTRONICS (6voLs)

The books are based on the latest research
into simplified learning techniques. This
has proved that the Pictorial Approach
to learning is the quickest and soundest
way of gaining mastery over these
subjects.

in the

m.-ﬂﬂ LA B R0 BB 0 B -8:-0 F B -

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Eltectricity/
Basic Electronics on 7 Days Free Trial. [ will either return set,
carriage paid, in good condition within 8 days or send down payment
of 15/- (Basic Electricity) followed by 6 fortnightly payments of
10/-. Down payment of 15f{- (Basic Electronics) followed by
6 tortnightly payments of 12/6. Alternatively, I will send 68/-
(Basic Electricity—5 parts). 81/- (Basic Electronics—6 parts) post
free. This offer applies to United Kingdom only.

Tick against set required (only ons set allowed on free trial).
BASIC ELECTRICITY [ BASIC ELECTRONICS []

Signature ... ... L.
(If under 21, signature of parent or guardiany

Name

BLOCK LETTERS BELOW

FULL POSTAL

Address
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Power Supply

The SUA4G rectifier valve requires a 5V 3A
secondary, but a 5V4G may be used and run from
a SV 2A secondary. If a 100-125mA smoothing
choke of low d.c. resistance is to hand, this can
replace R15.

With a 250/0/250V transformer, the hit. line
voltage dropped to 210-220V, at 100mA. so a
275V transformer is preferable. though the 230V
type is satisfactory. The h.t. drain is around 90mA
with a crystal, or about 110mA with the VFO. As

WIRFLESS 855

resting intervals follow periods of transmitting, a
100mA secondary can be used, though a
125-150mA secondary would be better if available.

The 6-3V winding should be able to deliver 2A,
for crystal operation, or 3A if the VFO is to be
added.

Above Chassis

A chassis approximately 134in. x Siin. is
suitable, with an aluminium, hardboard, or ply-

Transmit—___ _—0
Sla
Receive -0 RFC1 s2
2:5mH 160/80M
60mA c8 s1b
%1 1 Net 5000pF ‘ﬂ
Crystal R2 To HT+ ____;—"_, S
10k, int
160/80M W et S i T TR
o 6°8k0 ~—
—® }-4)—' 2w§ RS To
) [ RFC2 e receiver
o e /.' /
VOt e mmVC3
" ' 7] /7' VE st
6J5, |——Tol] T N
ToopF ve2 g
SO0pF e
[ 5v§
3A
300-500pF |
8 2
%5(1)0 [ R3
—=TC1 § =
m —
-‘/ﬁW 7 30pF 4 " > .
A
-Lcs ®
000 vE
| pF L 5U4G
" HT+ point [ 225
33k 1§W T
YO R15
R Siud 1000 2w
ce L2 d
0-OpF
R14 ci1o ¢
R N
VER va 3 Toor oF ov
6V§,
4
5
3 8 o
SX
3R12 .
560kQ ] N
<> 1
> 63V
3 co
3 £ 254F X
i Heaters R’
AC
mains
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T
Mains

transformer

L2
Smoothing
choke

To primary of Ti o e

i A o / Tags marked MC!

To AC mains plug are ‘earthing” -
/ connections

to chassis

Mains
On/ott switch

o s st em—
.WWWW'WWWWMWW/ 77

HLH’}

|

:

HH‘M

|

i
I

N

160/80m.
Aerial Band switch

Loading

PA Tune

kig. 21 The above-chassis layout of components.

3-core cable |

5 .
To +ve on M1
To S1a

=

green|||red
275V
6:3V
1 4 (o)
yM
m &Jc
black!
Primary l
s 3 M
- _ A
) 4
+c1;“\£ -
To 51d i} Y [
© )
MC

= Tc
Coaxial cable VCZ?ICC!
aer

o

L8 8] |

I
MCe m '(JTO S

%

Crystal holder

‘@,51

i w
Microphone
socket

Fig. 3: The underchassis wiring of the transmitter.

wood panel about 134in. x 8in. bolted to the front
runner. The layout of components is shown in
Fig. 2, and is not critical.

The variable capacitors may be attached to the
panel, or fixed to the chassis with brackets. Both
are electrically connected to the chassis. The two
sections of the gang capacitor are wired in parallel.
A lead is soldered to one bottom tag, and passes
through a hole to S1b.

A pillar or strip with an insulated tag supports
the RFC1 choke. C6. RFC2 and RS are held by the
wiring. RFC2 and RS should not be omitted.

The meter is bolted in a hole cut in the panel,
An adjustable washer cutter is uscful for this.

Though a 100mA instrument is convenient, other
meters can be perfectly satisfactory. If V2 anode
receives 250V, an anode current of 40mA indicates
10W input, which is the maximum permitted on
16m. (Input=E x I. or 250 x 0-:04A.) A 0-50mA
meter 18 thus suitable, if included in the anode
circuit. To do this, wire pin 4 of V2 to chassis, and
connect the meter in the lead passing from RFCI
to R4. Connect C4 or a similar value capacitor
across the meter.

A 1mA or other sensitive meter can be shunted
to rcad 0—S0mA, or 0—100mA. It is thus often
possible to use an instrument to hand.

A mains voltage switch S3 is used in the mains
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circuit. The 160/80m switch is a single pole two-
way rotary type.

Under the Chassis

Wiring etc., can be seen from Fig. 3. The heater
circuit 1s completed first, with the connections run
near the chassis. Both sockets of the crystal holder
need clearance holes. Crystals may have }in. or
3in. pin spacing, with a holder to suit, or a 3-socket
holder which will take either type may be used.

The centre pin of the trimmer TC1 is soldered
to an earthed tag of the valveholder. A screened
lead is required from the microphone socket.
Points marked MC go to tags bolted to the chassis.

For mains supply, a 3-core flexible cord is used.
Equip the cord with a 13A type plug fitted with
a 3A or similar fuse. Green is for earth, and goes
from the large pin to chassis. Red is the live con-
ductor, from plug fuse to transmitter mains switch.
Black is the neutral circuit, from plug neutral to
transformer primary. A tag strip anchors the leads,
if necessary, and also provides a chassis connect-
ing point for Ci1.

All leads should bec short and direct., and
approximately in the positions shown. Tag 7 of the
rectifier valveholder is merely used as an anchor
point for R15 and C10.

Function Switch

This is 4-pole, 3-way and may have two wafers,
or be a'double sided single wafer. Fig. 4 shows
connections to a two-wafer switch, viewing both
wafers from behind. Sla applies h.it. to R2 in
positions 1 and 3. Slb takes the aerial to the
transmitter in position 1, and to the receiver in

To recelver
aerial socket

Connection
to chassis

Recelve Net

To HT+
and RIS

Fig. 4; Connections to the switch, SI.

PRACTICAL WIRELESS 857

position 2. Slc earths the receiver aerial lead in
position 1. S1d applies h.t. to the transmitter in
position 1, and to the bleeder R14 in position 2.
Positions are:—1 Transmit. 2 Receive. 3 Net.

If a 4-pole 2-way switch is to hand, this can be
used for transmit/receive. An on/off toggle switch
is then fitted to the panel and connected to apply
h.t. to R2 only, for net operations. This switch is
returned to its off position, for transmitting and
recetving. !

If a double sided wafer is used, check that this
is wired correctly, because tags will appear reversed
when viewing part of the circuit from the front
of the wafer.

A rear view of the
transmitter.

Oscliiator Adjustment

With a crystal inserted, and the transmitter
switched on, turn the function switch to net.
Commencing from the open position, screw down
TC1 until the meter shows between 1mA and 2mA
grid current. If preferred, a test-meter may be
temporarily inserted between R3 and chassis, for
this test. If so, meter positive goes to chassis. A
check should be made with any crystals to be used,
so that TC1 can be adjusted to suit all crystals,

P.A. Loading

A first test is best made by connecting a 15SW
200/250V household lamp from aerial lead to
transmitter chassis. Close the gang capacitor fully.
Check with the net position that grid drive is
obtained. then turn the switch to transmit. The off-
tune current may be very heavy, and VCI is
quickly rotated until current dips to a Jow value—
probably 10—15mA or so. The gang capacitor is
then opecned, to increase loading, VC1 being re-
adjusted as necessary for minimum current, as
shown by the metcr. As this progresses, the input
will rise. and the lamp light with increased
brilliance.

With the valve employed, the screen grid current
was about SmA so that the screen and grid currents
together total about 6—7mA. In these circum-
stances, loading is increased until the meter shows
roughly 6mA more current, than the required
anode input. An anode input of about 8—9W is
most suitable.

If prepared. the meter can be included in the h.t.
circuit from L2 to RFC1 as mentioned, It then
indicates anode current only.

For 160m band working. crystals in the 160m
band are necessary, and the 160/80m switch (S2) is
open. For 80m, close this switch, and use
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crystals. Those 160m crystals whose 2nd harmonics
fall in the 80m band may be used for 80m and
160m operation.

N

Testing Modulation

Iftwished, the modulator section can be tested by
temporarily connecting a loudspeaker to the
unwanted secondary of L2. Keep microphone and
speakKer separated, to avoid howling.

Modﬂlation may be checked by connecting
phones; to a loop consisting of a few turns of
insulated wire, with a crystal diode in one lead.
With the transmitter loaded into the lamp, bring
this laop near to L1. Speech should sound clear
and distinct.

The station receiver may also be used. To avoid
overloading, the r.f. gain should be turned back,
and it may be necessary to short circuit the aerial
socket o0 chassis. Tune in the signal on the receiver,
again 'keeping the microphone clear of the loud-
speaker,

3
Interconnections
LS

The function switch provides single control
senfreceive working. Receiver and aerial connect-
ing sotkets can be fitted to the panel. Or a length
of cé-gxial cable can be connected to the switch,
and taken to the receiver aerial socket.

Transmitter and receiver are best side by side,
and the aerial lead should run clear of other
equipment.

Before transmitting, the function switch s
turned,to net, and the oscillator signal is tuned in
on the. receiver. This shows the position which the
radiatéd signal will occupy. The switch is then
turnéd -to transmit, a call made, and the switch
returned to receive for replies.

Aerigl

An end-fed wire, with a total length of about
45fti- upwards, is often employed for 160m. The
transmitter is loaded into the wire in the way des-
cribéd for the lamp test. The transmitter pi output
tank coil can work effectively into a wide range
of impedances.

Loading conditions can only be anticipated with
any accuracy with $-wave and !-wave aerials. Oa
80m, a 1-wave is roughly 64ft. This wil! have low
impedance, so that the gang capacitor is well
closed. On this band, a i-wave is about 128ft,
which has a high end impedance, so that the gang
capacitor (VC2, VC3) will have to be set at a
lower- capacity. The 128-132ft. or so would be
about-a }-wave on 160m, and thus low impedance
on this band, while high impedance on §0m.

With intermediate lengths, perfectly satisfactory
working is generally possible, the gang capacitor
being adjusted to suit. If a particular aerial length
will not load the transmitter, the solution is to use
an aerial tuner, or change the aerial length.

A dipole is very satisfactorv. for one band only.
- For 80m, it can be about 128ft. with a centre 750
co-axial or twin feeder. The feeder brading. or one
lead -of the twin, is taken to the chassis of the
tranymitter. The remaining conductor is the aerial
connection.

Satfsfactory results have been obhtained with
short indoor wires, spirals suspended vertically,

©
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COMPONENTS LIST

Resistors:
R1 100k Q R9  220kQ
R2  10kQ IW RIO 33k
R3  27kQ IW RIt 3:3kQ
R4  6-8kQ 2W R12 560k
R5 100Q RI13 2400 I1W
R6 2:2MQ Ri14 68kQ 2W or similar
R7 270k RI5 100Q 2w
R8 IMQ

All 109% %W carbon, unless otherwise stated
Capacitors:
Cl 0-01uF mica or ceramic
C2  100pF mica or ceramic
C3  1,000pF mica or ceramic
C4  0-01uF mica or ceramic
C5 1,000pF mica or ceramic
Cé  5,000pF mica or ceramic
C7  0-OluF mica or ceramic
C8  0-0luF mica or ceramic
C9  25uF electrolytic 25V
32uF electrolytic 350V
8u.F electrolytic 350V
4uF electrolytic 250V
300pF or 500pF air-spaced
miniature
VC2, 3 500pF twin-gang variable

VvCi variable, not

TCI 30pF air-spaced trimmer
Vaives:
VI 615 (metal) V4 6V6
V2 807 V5 5U4G
V3 6SL7GT
Switches:

SIA, B, C, D 4-pole, 3-way rotary
S2  Single-pole, 2-way rotary (band-change}
$3  On/off mains switch
Miscellaneous:
RFCI1  2:5mH 100mA all-band r.f. choke
RFC2 See text
L1,2 See text
Crystal and crystal holder. Meter. Mains trans-
former (see text). Four octal valveholders and one
UXS5 valveholder. 5zin. x 135in. chassis, 8in. x 134in.
panel. Microphone socket, knobs, nuts, etc.

and other aerials which can be erected in a limited
space. Aerial tuners have appeared in past issues.

The following measurements were taken with
the transmitter and VFO. Some variation from the
figures given is not important. A 2kQ)/V meter was
used on its 300V range.

Mains transformer output 250/250V on net and
receive.

Mains transformer output 240/240V on transmit.

Current consumption on receive: 6mA.

Current consumption on net (crystal) SmA.

Current consumption on net (VFO) 25mA.

615 anode, 200V.

6AG7 anode, 150V. S.G. 110V. (VFO).

807 grid current 14mA.

Loaded to 45mA (cathode) input, 807 anode (at
RFC) 200V.

Loaded to 45mA (cathode) input, 807 screen
165V. SmA.

6V6 anode current 38mA. 6V6 cathode 10V.

807 total input, 9W,

807 anode input. nearly 8W.

H.T. drain on transmit (crystal) 88mA,

H.T. drain on transmit (VFO) 108mA. B
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ADDING A “MAGIC EYE" ioicaro

By W. J. Holdsworth

TUNING indicator of the magic eye type

is a refinement easily added to a receiver by

the home constructor, and the type used. a
Y63, is readily obtainable from advertisers in this
magazine.

The indicator consists of a triods amplifier
valve with an extended cathode which allows
electrons to strike a visible target electrode causing
it to glow green, A V-shaped black shadow
decreases as the signal is tuned in. The shadow
is the result of a deflection of the electron flow
by a field around the cathode ray electrode,
introduced between the cathode and the target
anode and joined to the triode anode.

HI+ 250V
P

Fig. 1: The circuit
arrangement  neces-
sary for the inclusion
of the magic eye
tuning indicator in a
receiver circuit.

The grid is connected to the a.v.c. line in an

a.m. receiver; or to the negative end of the
discriminator stabilising capacitor in an f.m.
receiver.

The anode current will be high in the no signal
condition, and a large voltage drop will be pro-
duced across the anode load resistor. The triode
anode and c.r. electrode will be at a much lower
potential than the target anode.

There is a considerable effect on the electron
flow and there will be a wide shadow.

As a station is tuned in the a.v.c. voltage rises
and anode current decreases, causing an increase
in the anode and c.r. electrode potential.

The shadow decreases in area and minimum
shadow indicates correct tuning. Components
may be mounted close to the valveholder. The
indicator can be fitted to the front and panel by
means of a capacitor clip or in any way which
appeals to the constructor.

A hole 13%in. will have te be cut for the Y63.
A picce of spom:e rubber may be placed around
the valve under the clip.

An escutcheon, Bulgin type E8, may be utilised
on the front to complete the finish.

HT—

COMPONENTS LIST

R1 1M LW R2 IMQiW

Cl  0-054F 350V

Y63 valve. One international octal valveholder.
lLin. capacitor clip. Piece of sponge rubber.
Nuts, bolts, etc.

TELEVISION

Closed-circuit

|
625 lines

Servicing
Every issue of
“Practical Television"

Monitors Cameras Colour

“Practical Television™ regularly pre-

sents constructional designs for com- }
plete c.c.TV, amateur TV and test
equipment. A DX-TV report is also
included monthly.

N.T.S.C.

Keep up to date with new devel-
opments by reading ‘‘Practical
Television'" every month.

GET NEXT MONTH’S “PRACTICAL TELEVISION”—2s.

brings its readers ser-

‘ vicing and fault-ﬁndé

ing articles: hints an

BBC"Z tips from professional
servicemen. PLUS
the famous ‘‘Prac-
tical  Television **
Query Service, FREE
to all readers,

SECAM
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HYSICAL size is of some importance to con-

structors when items are built for *“ add on”

application, i.e. are to be inserted or attached
to equipment already operative. The pair of pre-
amplifiers presented here are each quite small
physically as may be seen from the illustrations
and either, or both, may be added to a v.h.f./f.m.
tuner to increase its output. Both units make use
of a simple “ printed circuit * construction easily
duplicated.

A Base for the “Printed Circuitry”

One of the aids available to constructors nowa-
days is a specially prepared * printed circuit type ™
board. This comprises thin plain paxolin with
parallel copper strips each 0-1in. wide spaced apart
by a similar distance on one side.

A matrix of small holes spaced evenly over the
surface at 0-2in. to coincide with the copper strips
enables conventional wiring to be largely dispen-
sed with and a circuit may be interlinked via the
strips and the resistors and capacitors, etc., of
which it is made. The board may go under various

Fig. I: The type of
commercially  avail-
able *“printed board”
used for the units.

a pair of

& & % % & 9 a @

® & & © & 9 ©® 9 @
® & & & 2 0 & 0 @
® & & & 2 ® 9 @& @
e ® & @ @ @ @8 ® @

Although initially designed for t

as boosters in a v.h.f./f.m. tur

these two units can readily

adapted for many other purpos

names but that used for the prototype is named
*“Veroboard ™ and is easily obtained.

A representative section of ‘ Veroboard ™ (con-
ductor side) is shown in Fig. 1, and as will be
appreciated the maiterial enables small items to be
neatly constructed 1n a surprisingly short time. It
is not thought likely that the board could with-
stand the application of high potentials but here
no danger results since the h.t. voltages chosen are
hardly lethal.

Why Boosting is Required

Not all users of v.h.f./f.m. tuners are fortunate
enough to reside close to a transmitter and results
sometimes prove disappointing due to a poor loca-
tion—which might also be one where traffic inter-
ference constitutes a further hazard.

Considerable distortion can be present in the
output of v.h.f./f.m. equipment operated with
insufficient aerial input because the limiter and
discriminator stages are unsaturated. Furthermore,
even if a tuner confers a reasonably high output
this might not be comparable to that afforded by
ancillary aparatus such as a crystal pick-up, a tape
recorder outlet, etc.

One can, admittedly, attenuate these other
sources to obtain a levelling overall but this might
not always be desirable and in these cases it is
better to increase the output of the tuner instead.

There are various ways in which the tuner output
can be raised. (1) By improving the aerial
system. (2) By amplifying the v.h.f. signal before
it reaches the tuner. (3) By amplifying the ourpur
afforded by the tuner (audio amplification). (4)
By using all the systems simultaneously.
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preamplifiers . cwo

G8ABG
ntrp— _ Construction is equally
/ simple for either unit.
/
v
—
) The Signal Preamplifier
VHF/FM Aud
tun/er sy:t;?n — Normal output (Unit “A”)

—
(a) ~ The circuit of Unit “A ™ is
-1 N shown in Fig. 3, a cascade con-
\ / figuration being adopted.
/ V.H.F./F.M. signals from the
-~ acrial are fed to T1 and appear
Signal ) - amplified at T2 where they may
] prég-g?np — V':UFF{::" — p:éetf—g'r?wp — s@gg'e?n — be injected into the original
(unit A) {unit B) -~ aerial circuit of the tuner. The
~ first triode (V1A) functions in
(b) Boosted output\ grounded cathode mode but

VIB operates as a grounded
Fig. 21 (a) A simple v.h.f./f.m. system and (b) with the addition of *“booster” grid stage, the overall result
units. being comparable to a pentode
but without its noise.
Anyone wondering how V1A
It should be noted, however, that on no account  anode derives a potential for its anode should note
should the cores of the i.f. transformers in a v.h.f./  that the two triodes are connected in series across
f.m. tuner be *“ peaked ” to obtain greater output. the d.c. supply lines, each anode receiving one half
A typical set-up is illustrated in Fig. 2 (a) where  of the available voltage, due to current flow.
a conventional tuner feeds an audio amplifier. In The valve chosen is specially designed for the
many cases the first valve in such a tuner will be a  work and the potentials are adequate; the 180V
ECC85 or similar type. Fig 2(b)
shows a  rearrangement to
accommodate the proposed pair &
of preamplifiers and, of course, K"
the resulting output will be much To

o T2
|l o O o
greater. 1) "\o‘ 90/
In the test assembly both units dipole - C5! b ga

were easily accommodated within Novat - 4+7pi
the tuner itself but other arrange- valve base
ments are possible. Both units
need not necessarily be used,
however, but if one is omitted
it should, .if possible, be Unit
“B”—in a weak signal area at
any rate.

Unfortunately, although Unit
* A" is likely to be most suitable
under such conditions it is less
easily set up than Unit “ B ” since

3

: g . h 2000pF
it contains  tuned  circuits.
Current demands must also be \
considered and Unit “A”
requires 8mA at 150V d.c. plus . 1R4 Cc6

0-33A at 63V a.c., whilst Unit
“B” although more economical
consumes some 2mA at 150V
d.c. and 0-3A at 63V a.c.

This means that when both > X >
units are incorporated at least % c? 6-3v

10mA and 0-:63A rmust be avail- 2000p! AC
able from the existing d.c. and
ac. feed lines respectively. Fig. 31 The clrcult of Uinit “A”, the sienal preamplifier.
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limit should not be exceeded,
however. Resistors R3 and R4
merely split the supply poten-

PRACTICAL WIRELESS
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tial to bring the grid of ViB to
a suitable voltage with respect

to its cathode.

The input and output trans-
formers are hand-made, both
being air-cored. No variable
tuning is fitted, the transfor-
mers being adjusted to give
maximum output at the middle

.

d

1%

.

frequency. viz., the Third Pro-
gramme. The overall bandwidth
i3 restricted slightly by fixed
capacitors C2 and C5. Details
of transformer construction will
be given later. 2
C1 and C3 are neutralising
capacitors and were not found |
to be unduly critical, although
if a very low noise level is
desired C1 may be replaced by
a 15pF (max) concentric trimmer, The r.f. choke is
also hand-made and can materially affect the gain
of the unit; in practice it is adjusted experimen-
tally. With careful adjustment an overall gain of
18dB can be secured.

Output | 1}

g

—e 63 HIL
vV

Constructing Unit “A”

The first step is to take a piece of “ Verohoard ”
and with a hacksaw or fretsaw cut out a piece to
the size shown in Fig. 4 so that it has seven con-
ductor strips—which may be imagined to have
numeral designations as shown. The ten rows of
“ holes” are given imaginary letter designations.
_ Next a cut-out should be made exactly as shown
(in Fig. 4) just large enough to accommodaie a
ceramic noval valveholder. The two holes at “x ™
and “y* are then enlarged to 6BA clearance and a
slot cut in the appropriate copper strip at “z"”
with a file.

In this state the board is rather fragile but
rigidity is regained immediately the skirted valve-
holder is bolted down. For the valveholdcr tag

winding *a’ this end

" winding "a‘'this enu
connected to ATA3

connected to Jt,J4

A BJC D E _F 6 H 1) J

1 [ o
2 /
3 g -
-

=

S

-}

Ag. 51 Wiring of Uni; “A” on the plain side.

Vi

Uk

o

%

o aerial

i
Hole for valvehoidet

Fig. 4: Wiring of Unit “*A” shown from the conductor side.

orientation it must be emphasised that a ceramic
valveholder with tags placed in a like position with
respect to the locking holes as that shown musz be
selected.

Fig. 4 also shows the wiring of the conductor
size although with regard to the valveholder this
mostly consists of bending over the contacts and
soldering them where marked.

Resistors R3 and R4 are deliberately placed on
the conductor side to simplify transformer adjust-
ments later on the plain side.

At this stage four stout copper wires each about
lin. long of, say, 22s.w.g. are located and soldered
in holes B2, BS5, 12 and IS5 to stand upright on the
plain side of the board. These are later shortened
to form *“pillars ™ to accept the T1 and T2 main
winding endings. The choke can be left until later.”

Various differently coloured flying leads for
supplics, etc.. are also required and may be
soldered where shown. Depending on the final
usage the negative line—and also perhaps lead
* C”—will not be needed, as for instance if either
strips “ 1" or 7™ are in some way finally connec-
ted to the actual tuner chassis.

Work on the plain side of the board is illustra-
ted in Fig. § and is quite straightforward. Remem-
ber, however, that when the valve can is placed
over the valve it could short-circuit nearby compo-
nent wires if care is not taken.

Making the Transformers

The aim is to obtain an inside winding diameter
of %in. and reasonably thick wire—say 22s.w.g.
—should be used for the main windings.

Experimentally select a- suitable capacitor,
fountain pen or other “ dummy former ™ that will
permit the required final diameter and taking a
length of wire together with another length of thin
single strand PVC wire wind on seven full turns
of hoth wires together, remembering that it is
casier to remove a turn later than to zdd one.

Next unwind the PVC length uwtil only two
turns remain and cut off unwanted lengths as
necessary. With the dummy formes, still in position
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solder the transformer under construction as
shown in Fig. §, the main winding endings being
soldered to the shortened wire lugs already fitted.

When the ends of the PVC insulated winding
have been soldered as shown, carefully slide out
the dummy former, when a self-supporting and
neat transformer should be seen with the main
winding turns spaced at about wire thickness from
each other.

The other transformer is similarly constructed.
To make the self supporting choke wind six turns
of fine enamelled copper wire on to a W resistor
then slide off.

The valve is next inserted into its holder and the
screening can fitted. Check to see that no compo-
nent lead-out is fouled. Check the unit with an
ohmmeter to ensure no h.t. short circuit exists.

Locating and Testing

The actual location of the unit in a given set-up
will depend on the type of apparatus in use. If the
preamp can be fitted in the tuner itself so much
the better and one simple way of fixing it is to
locate lin. long threaded spacers at each valve-
holder bolt so that the board is held stilt fashion.

With h.t. and 1.t. fed lines connected it is merely
necessary to remove the aerial leads to the tuner
and re-connect to winding (a) on T1. A short
fength of screened cable is then connected between
the tuner input and points (c¢) and (d) on T2.

At switch-on the h.t. voltage should immediately
be checked and if in excess of 180V d.c. the
apparatus should be switched off and a 1W
dropper resistor inserted in the lead to the pre-
amplifier h.t. To determine the approximate value
needed use the simple formula:

E x 1,000
R=—n—-

8
where R=the value of resistor required in ohms,
and E=voltage to be dropped.

Therefore, if the measured h.t. line voltage is
244V this is in excess of 180 by 64, and so

. 64 x 1,000
R=—8—=8.OOOQ.

A 1W resistor of 82kQ would be suitable in this
case. If such a resistor is used, however, connect
the red end of a 4—8uF, 250V electrolytic capaci-
tor to hole C2 and its negative end to hole C7
using a wire ended item.

Setting Up

Tune in the Third Programme then adjust T1
and T2 for maximum output aurally, or visually by
employing a suitable indicator and a signal genera-
tor. If it is found that when holding the dust iron
cored end of a tuning wand inside either transfor-
mer the output increases, then the inductance
value is too low and the turns should be squeezed
together.

If on the other hand, as is more likely, introduc-
tion of the brass end of the wand causes output to
increase then the inductance value s too large and
if slightly increasing the turns spacing does not
allow “ peakiness” then a turn must be removed
and the spacing readjusted.

PRACTICAL WIRELESS 863

COMPONENT LIST

For Unit ‘A’
RI  220kQ2 Cl 10pF
R2 100Q C2 4.7pF
R3 {00k C3 2pF
R4 100k C4 2000pF
All £W 109, C5 4-7pF
C6 2000pF
VI—ECC84 C7 2000pF

T, T2, RFC (see text) All ceramic
Miscellaneous—Noval valveholder (ceramic
and skirted) with can, aerial lead, small piece
‘Veroboard’, wire, nuts ard bolts, etc.

For Unit ‘B

Rl 470k . Ct
R2 100k C2
R3  [-8k€ C3

32uF electrolytic 250V
25uF electrolytic 6V
10,000pF ceramic

R4 IMQ C4 10,000pF ceramic
R5 1:2kQ

R6 22k¢2

R7 10k VI—ECC3!

All 2W 109,

Miscellaneous—Noval valveholder (skirted)
with can, small piece ‘Veroboard’, wire, nuts
and bolts, etc.

Fortunately this is fairly easy to accomplish, due
to the layout, without completely removing the
transformer. Supplies should be switched off
whilst such adjustments are made.

When the transformers have been attended to
the choke can be experimenred with and slightly
spacing the turns, using an insulated tool will indi-
cate what is needed. If gain falls off the inductance
of the choke 1s insufficient and vice versa.

On completion the transformers and the choke
should be “doped” to keep the turns correctly
positioned. The only other items capable of affect-
ing gain are R3 and R4 and although some small
amount of experimenting can be done here the
values should not be made widely dissimilar.

Other uses for Unit “A”

By modifving the transformers and the choke
the preamplifier could be made to act similarly
at different frequencies—for the 144Mc/s amateur
band or for Band IIl TV perhaps. The number of
turns required must be found experimentally but
for 144Mc/s tuned windings of 4 turns are
suggested with 2—3 turns for Band III TV. The
input and output windings should also be reduced
to about 14 and 1 turn respectively.

THE AUDIO PREAMPLIFIER (UNIT “B”)

This unit is so simple as to need little descrip-
tion. The circuit is shown in Fig. 6 where V1A
functions as a conventional audio amplifier feed-
ing VIB operative as a cathode follower.

Leads associated with the input need to be kept
short and might need screening but the output
leads may be quite long if necessary since these
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points are at low impedance. In this section the
load resistor is R6 in the cathode circuit, RS
merely being a bias fixing item.

Low note response might possibly be improved
by increasing the value of C4—and perhaps C3—
aithough sub-miniature specimens .might not be
available at values ten times greater than the
specified value. . )

The anode of VIB is made “earthy” due to
C1 which further confers decoupling for the whole
unit in conjunction with R7. The h.t. current
demand (less than 2mA) is light indeed.

Canstructing Unit “8"

Here again a small piece of ** Veroboard ™ is cut
and prepared to agree with Fig. 7, and although
its length is identical with that used for Unit * A ™,
it is wider by one conductor strip. “ Wiring up ” is
very simple as may be seen from Figs. 7 and 8.
Note, however, that some items are maunted verti-
cally—as shown inset.

Again is it ncessary to select a valveholder with
tags orientated as shown; it is also necessary to

2%\ of L--% -—q:s
\o T o
[' 693VAL
o

Fig. 6: The circuit of Unit “B", the audio preamplifier

Fig. 7: Wiring of Unit *‘B"" shown from
the conductor side.

select
nents.

Normally Cy: (Fig. 6) will be
integral with the apparatus with
which the unit is to be used and
a volume control might also exist
at this point. Should it do so, pin
2 of VIA could be connected to
the slider and R1 omitted. The

physically small compo-

output at C4 (point m) would

then be joined to the wire

originally in connection with the

i ] C1-ve toH2

“IMount R1,R3 RS,
#{r7,Ctand c2

c2-ve to G8

volume control slider but if this
is done a 470kQ to 1MQ resistor
should be wired between holes
B1 and B2 or the valve following
may receive no bias.

A simpler method is to allow
the top end of the volume con-
trol to be fed from C4 where-
upon Cin which originally connec-
ted there, is wired directly to hole
A7 as shown in Fig. 7 and Rl
retained.

Supplies are picked up simi-
larly as for Unit “ A but in this
case the h.t. voltage is not too
critical: the board is not over-
stressed due to the preparatiofy.
A check for h.t. short circuits
should be made on completion
and before switch-on.

————=2

upright

Fig.8: Wiring of Unit "'B”—plain side.
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Other’ Uses for Unit “B”

These are fairly obvious and if required an
ancient receiver can be “pepped up” by the
addition of a low power audio amplifier made to
give really “ meaty ™ output. Care should be taken
to see that no overloading can occur though.

Conclusion

Earlier it was stated that one way of improving
reception of weak v.h.f./f.m. signals was to
improve the aerial system. Actually this should be
dealt with first of all, for a good aerial is greatly
to be preferred to any preamplifier. It is easy to
make a suitable aerial which should be mounted
as high as is possible. If an outdoor location is
not possible try using the loft, or a safe place
under the eaves. If results are then inadequate the
preamplifier(s) can be tried.

The dimensions and essential details of a suitable
aerial can be seen in Fig. 9; the material being
3-%in. dural or copper tube and connected to
coaxial cable as illustrated. If possible the aeriak
should be wholly in the horizontal plane but in
difficult situatjons length “ A ” may be bent down-
wards.

WIRELESS 865

! '

[ Bt-2in, >

A B
Connectlon/
1o
braiding
Coaxial To
downlead e

- sighat
“—m-pre-amp,

ad

Fig. 91 The dimenslons and connections of a v.h.f./f.m.
dipole.

Although such an aerial is not very directive it
should be orientated for maximum pick-up of the
area transmission, Directors or a reflector would
increase the gain but are not usually desirable as
excessive *“ beaminess ” is introduced which limits
the choice of stations considerably. If trouble is
likely from passing traffic keep the aerial as far

A FERRITE ROD D.F. AERIAL

—continued from page 838

the true position, however, so a second fix will
still have to be taken from another point.

For example we have taken a fix from point A
as in Fig. 7. The actual direction could be to X or
Y as outlined above, a sensing aerial would deter-
mine the direction but since another fix must be

(R)First fix taken
from here

Locstion of
transmitter

.Second fix
taken from
here

Fig. 7: Piotung the true position of the unknown location
of a transmitter.

away from the roadway as is practicable. [ ]
x Lo:ation of
ransmitter @Flr st fix taken
from here
N
W- Second fix
t&ken from

Fig. 81 Another typical direction finding arrangement,

taken from another point (B) to find the true
position, the direction would become known any-
way.

Supposing the location of the transmitter were
as shown in Fig. 8, i.e., in the direction of X (we
will assume the d.f. receiver is already at point A
as before). The second fix, taken at point B would
now show the transmitter’s true position somewhere
along the line in the direction of X.

One must obviously avoid taking fixes along the
same line of direction. Always take the second fix
at as wide an angle as possible from the first. [
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experiments

with A.M.

. BY
G. R. WILDING

: INTERFERENCE
SUPPRESSION |

of the most engrossing aspects of amateur

radio and one of the avenues in which the
writer has carried out exploration is a.m. inter-
ference suppression.

In this article some original and interesting
circuits are given for individual experiment and
development, but first a recap on the only system
in pre-war receivers, apart from special
aerials, when some attempt was.made to remove
this background noise.

The detector diode was negatively biased so
that unless any signal first overcame this bias it
could not be rectified, therefore this meant that
inter-station noise and weak station signals failed
to break through and left the entire waveband
‘ilel}: except for the really strong signal.

This method not only removed entirely weak
signals but distorted any on the edge of the cut-off
voltage as well as failing to remove heavy inter-
ference present with the strong signals and was
by no means a good approach to the problem and,
therefore, such systems are not now used.

The basic idea in the author’s system is graphi-
cally shown in Fig. 1, where it will be seen that a
high-mounted aerial in a static free zone has a
dummy downlead running parallel to its own and
being terminated at opposite ends of a standard
medium wave coil whose centre tap feeds the
receiver’s aerial socket.

Equal value signal and noise microvolts are
picked up by the real and dummy downlead,

PURPOSEFUL experiment must surely be one

Aerial

Non-conducting

spacers
Fig. I (left): In this
set-up, interfer-
-ence in both down-
feads cancels out ).
to leave a static- 4
free signal. i
Fig. 2: Equalising ,
amplitude and };
phase of noise con-
tent from aerial
and mains
. “gerial”.

L~
QOpF

Dummy
[—downlead

HENE! Il

200-300uH
(MW coil)

200-300uH
(MW coll)

socket

TI111

o

JRRPRRpT |

To Aerial
socket

Neutral side
of mains

Y

To Aerial

cancelled out by the coils’ magnetic field, leaving
only the signal picked up by the actual aerial for
amplification.

This is a sound and simple scheme which works
well in practice, but while it ensures that the down-
lead does not contribute to the general. noise level,
fails to remove what interference may be picked
up directly by the aerial.

, Then again, many listeners will be unable to
have good outdoor aerials of any type in a static-
free zone. . .

The next step is to accept that an inferior indoor
or outdoor aerial may have to be used and feed
in anti-phase at the other end of the coil, a signal
composed of equal noise level but much lower
still signal level.

In other words, as poor an aerial as possible.

The most obvious selution is a connection via a
blocking capacitor to the neutral side of the mains,
using the mains as an aerial, or the use of a three-
core mains lead whose third wire will then
comprise the * poor ™ aerial.

But here we strike snags. To get the two inputs
to cancel out their noise content when fed to the
inductance and leave only the strong station signal
minus some quite unavoidable weak station signal
from the mains aerial requires that both inputs
must be of equal phase and voltage.

Variations in voltage amplitude can be levelled
in various ways, perhaps the simplest being a
sliding ferrite core to the coil which can vary the
relative inductance of each half so that the
magenetic fields can cancel out.

To get the phasing similar is much more difficult
as the phase of each input is dependent on the LC
values of the source.

Probably the best way. although here there is
much opportunity for experiment, is to tune both
aerial and mains aerial to the same frequency,
when. of course, on resonance both circuits must
be in phase.

Such an arrangement is shown in Fig. 2 and
when correctly set up background noise will be
found to diminish as adjustment of the core and
capacitors produces almost a 100% noise cancella-
tion.

Unfortunately the background noise pattern on
both medium wave and long wave varies in
character and intensity over the tuning range of
the set so that the capacitor settings must be
varied as one tunes up or down the dial.

This, of course, is a disadvantage and again calls

—continued on page 873
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THE KEENEST TAPE RECORDER
BARGAIN OF THE YEAR!

A 24 gns. Tape Recorder offercd at the
bargain price o1 only 15 gns. pius 10/- carr.
Bupplied in 3 Units already wired and
tested. A modern Circuit for quality reeord-
ing from Mike, Gram or Radio, using iatest
B.¥.R. Twin Track Monardeck Type TDh2,
valve line up—EF86, ECL82, EM84, EZ80
and Selenium Diode. Send for detailed list—
3d, stamp.

Complete Kit comprisiug items below.

BarGaIN price |5 Gns. 1
2-tone Cabinet and Sin, x 5in. Speaker. Size

*

MULLARD “3.3” HI-Fl AMPLIFIER
3 YALVES 3 WATT

Hi-Fi quality at reasonable eost
Bass Boost and treble controla
quality sectional output transfor-
mer, 40 c/e-25 ke/a + 1 dB. 100mV
for 3W, less than 1% distortion,
Bronze escutcheon panel. Power
take-off available. Complete Kit
orly £6.19.8, Carr, 5/,
Wired and tested 8 gna,
MULLARD *5-10” AMPLIFIER. 5 valves 10W 3
and 15 ohms output, Mullard’s famous ctreuit with
heavy duty ultra-linear quality output transformes.

Carr. and Ins. 7/6.
Ready built 114 gns, £9-1 6-6

CONTROL PANEL KIT, Bass, Treble and Volume controls with 4-position
selector switch for radio tape and 1lin, x 4in. escutcheon panel,
AMPLIFIER KIT AND CONTROL PANEL EIT. £11.19.8. Ditto, ready wired,

Basic amplifier kit price

£14.19.8.

2.VALVE PRE-AMP. UNIT. Based on Mullard’s famous 2-valve (2xEF86)
cireuit with full equalisation, with volume, bass, treble and 5-position selector
switch, 8ize 9° x 67 x 2}°. Complete Kir £5,19.8, carr. 3/8. Ready Built £7,19.6,

14in. x 10}in. x Zdin, ...l £3.10.0 + 5/- Carr.
Wired Ampiiiter somplote with 4 Vaives, front
Panei, Knobs. eto. .. £5.15.0 + 3/6 Carr.,
B.S.R. Monardeok Type D2 ' £7.7.0 + 4/6 Carr,
Aoccessories: Mike, Tape, empty Reel screened
Lead and Plugs, Instructions, ete. .,...... £1,0.0 + 2/- Carr.
RECORDING TAPE Famous Amerioan Columbia (CBS) Premier

quoality tape at NEW REDUCED PRICES. A genuine recommended Quality
Tape—TRY IT Brand new, boxed and fully guaranteed. Fitted with leader and

atop 1otls.
Standard Deuble Play Long Play SPECIAL OFFER.
57 6007 13/- 1.200° 31,6 wvon' 17/8 sage tape 150, 3/9; 37 L.
637 900 18/- 1,800  37/8 12001 18/8  225°, 4/9; 3° D.P. 300", g/8.
771200 21/~ 2.400"  47/6 1300 28/6 P. & P. per reel 6d.
TAPE REELS. Mnfra. sur-

6 VALVE AM-FM TUNER UNIT
Med, and VHF 190 M-550 M, 85Mc/s-103Mc/s, 6 valves and metal rectifier, Sel
contained power unit, AC 200-250v. operation. Magic eye indicator, 3 push-
button controts, onfoff, Med., VHF diode ard high output sockets with gain
control. Hlunmnnated 2-col. perspex dial 114" x 4° Chaasis 11§” x 4 3 51", A
recommetded ifdelity Unit for use with MuHard 3/3 5-10 amplifiers. Available
only at present as bmlt-up units. aligned and tested ready for use. Bargain price
£12.10.0 Carr. 5/-. We hope to produce this popular unit in kit form very shortly.

Post & Package per reel, 1/- plus
6d each for additional reels.

plus 77, 2/3; 517, 2/-; 57, 8/—;
3%, 1/3; Plastic spool contain-
ers, 57, 1/8; 51°, 2/-; 7*, 2/3,

Gondensers—8ilver Mica. All values
2pF to 1,000pk, 8d. each. Ditto,
Ceramics 9d. Tub. 450V T.C.C. ete.

JASON FM TUNER TUNITS
Designer-approved kits of parts.
FMT1, gns. 4 valves, 20/-.

TRANSISTOR
COMPONENTS

lﬂdget LF.'s—408 Ke/s 9/10In.

DE-LUXE

6.001 mFd to 0.0l and 0.1/350V.,
9d. 0.02-0.1/500V., 1/=. 0,25 Hunte
1/8, 0.5 T.C.C. 1/8, etc., etc. Closs
Tol 8/Mioa —10% apF 500pk 8d.
600-5,000pF, 1/-, 1% 2pF-100pF.
9d. 100pF 500pl’ 11d. 575pF,
8,000pF,  1/8. Resistors—Full
Eange 10 ohme-10 meg. ohs 209,
i and {W, 3d., W, 5d. (Midget
type modern mtmg) 1w, &d., 2w,
9d. Hi-Stab. 5% W, iV\ Gd (100
ohms-1 meg). Other values 9d.
1% tW, 1/6, etc., etc.

Volome Controls—5K-2 Meg. ohms,
3in. Bpindles. Morganite Midget
Type 1iin, diam. Guar. 1 year.
LOG or LIN. ratios less Bw. 3/-.
DP. 8w. 4/8, Twin Stereo less Sw.
6{8. DP. 8w. 8/-, Speciais to order.
WAVECHANGE SWITCHES. 1 p.
12-way, 2 p. 2-way, 2 p. 6-way,
8§ p. 4-way, 4 p. 2-way, 4 p. $-way,

5
FMT2, £7, 5 valves, 35/-, JTV
MERCURY 10 Ens, JTVZ £13.18.6.
4 valves, 28/6, NEW JASON FM
HANDBOOK, 2/6, 48 hr, Algn-
ment Bervices, 7/6. P, & P. /6.

TRIMMERS, Ceramio {(Compression
Type)—30pF,50pF, 70pF, 8d.; 100p K}
150pF 1/3; 260pF, 1/8; 600pF, 1/9,
PHILIPS. Bee Hive Type (conc. air-
spaced)—2-8pF, 1/=; 3-30pF, 1/~
KNOBS—Modern Continental types
Brown or Ivory with Gold Ring;
17 dia., 8d. each; 1§*, 1/- each:
Brown or Ivory with Gold Centre,
1* dia, 10d, each; 13", 1/8 each,
LARGE SELECT1ON AVAILABLE.
METAL RECTIFIERS, STC Types—

RML, 4/9; 2, 5/6; RM3, 7/8;
RBM4, 18/-; RMS 21/-; RM4B 17/6°

TUB-ELECTROLYTICS-CAN

£5/25v. 50/12v, 1/9; 8+8/450v. 4/6
60/50v 100/125v, 2/- 32+32/275v, 4IJ
8/450v. 4/350v. 2/3; 50/50/350v. 8/8

RECORD
PLAYER
KIT

lncorpouung
4 8p. Garrard
Anuto-8lim unit and Muilard latest 3 watt
printed circuit amplifier (ECL 86 and
EZ 80), vol., bass and treble controls,
with 8° x 6 10,000 line speaker.

Contemporary styled 2-tone cabinet,
charcoal-grey and off-white with
matching blue relief. 8ize 174" x 16" x
87, A stylish unit capable of quality

Midget Driver Trana. 3.5: )
Midget Output Trans. Push-
Pull hms

Type
1 mFPd.-50 mFd. ea. 1/9, 100 mFd.

2i-. 12V.
Cnndenun 150 v, working:
mFd., .02 mFd., .03 mFd.,
.04 mFd. 8d; .05 mFd., .1 m¥Fd., ll-
25 mFd., 1/3; 5 mPFd., 1/6, eh.
Midget Tnnmg Condensers, J.B.
“00" 208 pF and 176 pF, 8/8,
ditto with trimmersa, 976, .B.
220 pF and 106 pF conc. slow
motion 10/6. 365pF single 7/8,
Swb. min. fin, Dllemln 100 pP,
8GOpF, 500pF, 7/- each.
FERRITE

centrol knob, 5 K/ohms, with
swltch 4/9; Ditto less switch 3/9.

era: P.M., 2in. Plessey 75
ohma 15/8. 24in. Continental 8
ohms, 13/8. 7 x 4in. Plessey 85
ohms, 23/6.

loag epindle, 3/6 ea. 16+16/450v. 5/8; 80/260/275v. 12/6

82+32/450v. 6/8: 100 +200/275v. 12/6

REGCORD PLAYER
CABINETS 59/6 carr. & 1ne. 5/-.

Contemporary style, rexine covcred cahinet
in two-tone maroon and cream, 8ize 153" x
143"x 8§ fitted withullaccessorieminctuding
bafle board and Vynair fret 8pace available
for ali modern amplitiers and auto-changers
ete. Uncut record piayer mounting
board 143" x 124 supplied.

2-VALVE 2 WATT AMPLIFIER
EZ80 and Twin stage ECLK2 with
val. and neg. feedback tone control,
A.C.200/250v with knobs, etc., ready
wired to fit above cabinet. £2.17.6.
r.& P.o1/6. 7' x 47 dpeaker and
trans.. 22/-. P. & P. 2/-.

COMPLETE R/PLAYER KIT. As il
ino. BSR UAl4 Unit. New Bargain
Price Now only £11.10.0. 7/6 carr.
Double wound mains Tir, no live cbassis,

BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick approx.) 1%in,
wide, any length cut, 1/6 ft., 4/ yd. TINNED COPPER WIRE, 16-22g.
2/8 tlb. ERSIN MULTICORE SOLDER. 60/40 4d. per yard. Cartons 2/8 ete,

TYGEN FRET (Contem. pat.), 12 x 12in, 2/=; 12 x 14in. 3/-;

12 x 241, 4/, etc.

reproduction. Circuit and const. details

2/8 (free with kit)
£13.19.6

Ear Ping  Phones—Min. Con-
tinental type 3ft. lead, jack plug

COMELETERKIT and socket. High Imp., 8/-. Low

Carr. and ins. 10s.

INuminated perspex controi panel | l®p., 7/8.
3 o i 3 Brand New, Mfrs. 1lst
escutcheon inscribed wvol., bass and e S 6045, Torei™ ()B'C";‘tl‘g

treble, 7/8 extra, Ready wired 30/-
extra, Four contemporary mounting
legs (6” or 13%) 12/6 per set.

7 VALVE AM/FM RADIOGRAM CHASSIS

& 2 OCB81, 15/6. All above and
0481, 32/6. Post Free.

Valve line-up ECCS5, ECHB) EF89,
EABC80, EL84, EMSI, E.

Three Waveband and Swntched Gram,
positions. Med. 200-550 m., Long

1,000-2,000 m, VHF/FM 88.95 Mc/s
Phitips Continental Tuning Insert with
permeability tuning on FM and com-
bined AM/FM IF transformers. 400
Kc/s and 1.7 Mc/s. Dust core tuning
all coils. Latest circuitry including
AVYC and Neg. Feedback. Three watt
output. Sensitivity and reproduction
of a very high standard. Chassis size
13t x 6fin. Height 7{in. Edge illumi-
nated glass dial 114 x 3in.

Vertical pointer. Horizontal station names.

Gold on brown background,
A.C. 200/260v. operation. Magie-eye tuning. Circuit diagram now availabie.
Aligned and tested ready for use £13.10.0. Carr. & Ins. 7/6
Complete with 4 Knobs—walnnt or ivory to choice. Indoor FM aerial 3/8 extra,
3 ohm P.M. Speaker only required. Recommended Quality Speakera 10in.

EXPAN_DED_ ANODISED METAL. R.A. 27/6; 13} x &in. BE.M.I. “Fidelity”, 37/8; I2in. R.A., with cona.
Attractive gilt fimwsh lmn. x . Tweeter, 42/8' Carr. 2/6.
diamonid mesh 4/8 sq. ft. Multiples of
fin. cut. Max. size 4ft. x 3ft. 47/6 We manuiacture all t i i 5 i
" " ypes Radio Mains Trauef.,, Chokes, Quality O/P Transa., ete.
g;‘é‘- c‘“;'t' “ﬁ--l""_"”f“"i“l'f,’_‘e‘j rg;‘.sh. Enquiries mvited for Rpecials. Prototypes for small producticn runs. Quotations
(ib i LANIIGD 6 i, Lk by return. Send for detarled bargan bsts, 3d. stam

size 3 it. x 2 it,, £7/6 sheet.

ENAMELLED COPPER WIRE—

b, reels l4g-20g, 2/8; 2ug-2Mg, 3/-; 70 Bri
3ug-3hg. 3/9: 36¢-88g, 4/3; 3Yg-dug. Fut. 'l‘uu
4/6, ele. 1849 2/8;

RADIO COMPONENT SPECIALISTS

igstock Road. Thornton Heath. Surrey Hours: 9 am.~6 pon, 1 pon, Weds.
2iss. Terms C.W.0. or C.O.D. Post amd Packing up to § b, 8d.; 1 lb. 1{3; 3 lby
B b, 2/9; B Ib 346
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L.K. ELECTRONICS (Victoria) LTD.

17 GILLINGHAM ROW, LONDON S.W.l

Are now sole national concessionaires for the

SIOUX 60 WATT GUITAR AMPLIFIER

Incorporating—

10 high duty speakers in two columns of 5.

Designed to handle efficiently the full output of amplifier at
frequencies down to 25 c.p.s.

Heavlly made cabinet in two-tone Vynair.
For 200-250 v. to 50 c.p.s. A.C. mains operation.

Four jack socket inputs and two independent volume controis
for simultaneous connection of up to four instrument pick-ups
or microphones. /

Level frequency response throughout the audible range.

OUR INCLUSIVE PRICE FOR AMPLIFIER, SPEAKERS,
MICROPHONE AND FLOOR STAND, LEADS, ETC

onLY 35 gns.
PLEASE SEND S.A.E. FOR DETANLS

We trust that your Home Rapio CATALOGUE is not
among those giving Santa the slip! But just in case you
haven'’t yet ordered one (dreadful thought) here is a
gentle reminder. Fill in the Coupon and send if off
today with a cheque or P.O. for 6/-.

W. . For every complete £1 s worth of

Components you order from us you can enclose one of the Coupons from
our Catalogue and deduct a shilling from your remittance.

'-"'-—-_--------__-_------l

i PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS

I Name

ADDRESS

1 WOME RADIO LTD., DEPT. PW, 187 LONDON RD., MITCHAM, SURREY

O oo oo S e e e S D S D S D D R D D D D D e D
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PREPARING

R A

BRIAN ROBINSON.

3: CAPACITANCES CONTINUED AND BASIC
A.C. THEORY

3.1 Capacitances Connected in Parallel
VVHEN capacitances are connected in parallel, the

-n
O

dHL1 Y

total capacitance of the group is given by adding
together the capacitances of the individual
components. For example—in Fig. 23a,

C=C,+C,
=1+5=6uF

and in Fig. 23b,
C=C,+C,+C,
=1+42+4+3=6uF

C1II1JJF ) _‘:'1‘"m—F—
] At — -—O——C-QAII-L—
@ “ (b) _C_BIPJF—

Fig. 23: Capacitances arranged in parallel.

When capacitances are connected in parallel, the
highest voltage which can be applied to the combina-
tion is equal to that which can be applied to the
capacitance with the lowest working voltage.

3.2 Capacitances in Series Connections

1T two capacitances are connected in series, as shown
in Fig. 24a, the total capacitance will be given by—

C,xC,
C==
C,+C
3x6 18
—_—— =2F
346 9
c1c2 c2 3
3_;F e_plp WF 20F  3pF
II II
(a) (v)

Fig. 24: Capacitances in series.

In Fig. 24b the total capacitance will be given by—
1 1 1 1
————
C G G G
1 1 1

- e —
1 2 3

PRACTICAL

WIRELESS 869
6 3 2
6 6 6
1 1
6
cross multiply—
C=6
6
C=mm
11
C=0-545uF

It must be remembered that the same units must be
used throughout in any calculation of this type.

The total capacitance when two or more capaci-
tances are connected in series is always less than the
value of the lowest capacitance used.

The voltage appearing across a capacitance in a
series connected arrangement can be found in the
following way:

1,000V, E, is applied to three capacitances connec-
ted in series and having values of 1, 2 and 3xF. C is the
total capacitance and from Fig. 24b it can be seen that
C=0-545.F. Let the voltage across C; be E,, that
across C, be E, and that across C, be E;—

C 0-545
then Ej=— X E=—— X 1,000=545V
1
C 0-545
Ey=—XE=—— x1,000=273V
C, 2
C 0-545

Ey=—X E=— x 1,000=182V
3

3
—the sum of E,, E, and E, being equal to E. There-
fore in series connected arrangements care must be
taken to ensure that the voltage appearing across a
capacitance does not exceed its Working Voltage.

3.3 Alternating Current

An alternating current is one which commences at
zero, rises to a maximum positive value, falls to zero,
reaches a maximum negative value and finally rises to
zero once more. This whole process represents one
complete cycle in an alternating current flow. This is
shown graphically in Fig. 25, and it can be seen that
the time taken for onc complete cycle is called the
period of the alternating current.

+1 < - -

Period

Fig. 251 An a.c. waveform.

The amplitude of an alternating current is the
maximum value of current reached—whether positive
or negative. The frequency of an alternating current is
the total number of complete cycles which take place
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1
in one second or f--;_ where t is in seconds and f is

tn eycles per second. Two examples of the frequencies
of alternating currents are (1) The mains supply—
50c/s. (2) The Light- Programme—200,000c/s.
3.4 Phase Differences in Alternating Currents

‘A complete alternating current (a.c.) cycle is divided
into 360 degrees as shown in Fig. 26.

+1

’
s
4

. M \\~
~1 4'_._1§cyeee__..l

1cycie

.i_v
i
1

Fig. 261 Phase differences In alternating currents.

The a.c. cycle drawn as a dotted line has the same
uency and amplitude as I, but it LAGS 90°
behind I—or it has a phase lag of 90° compared with L.
Although the above work is concerned with alterna-
ting currents, exactly the same conclusions are reached
when dealing with alternating voltages or a combina-
tion of the two.

1.5 Alternating Currents Applied to Resistances

When a.c. is applied to a (pure) resistance, the
current flowing in the resistance varies completely in
step with the voltage appearing across the resistance.
This means that there is no phase difference between
current and voltage. Because there is no phase
difference, Ohm's Law can be applied directly when
a.c. is applied to a resistive circuit.

s CUTPENt

M
/’\ == == Voltage
4 \‘
m‘é % 0 \
\
N/
N’

Fig. 271 A.C. applied to a resistance.

3.6 R.M.S. Values for Alternating Currents

If a voltage of 250 d.c. was applied to a resistive
circuit and the amount of heat which was dissipated
was noted and then 250 volts a.c. was applied for the
same length of time, it would be found that the heating
effect of the a.c. would be more than that of the d.c.
The value of the a.c. voitage which would give the
same heating effect as 250 volts d.c. is

250%x0-7=175V
This voltage is called the Root Mean Squart;, (r.m.s.)

value of the a.c. voltage and it is equal to 72- of the

WIRELESS January, 1965
Max| enm— Current
on -=w= Voltage
LY
A
l’ \‘
l' \“
AC o] r v -
C le-90%] . ,,’
) N A
‘\. o"
Min|

Fig. 28: A.C. applied to a capacitance.

peak voltage.
Vpeak=s /2 X Vr.m.s.
or Vpeak==1 -14 x Vr.m.s.
also  Vr.m.s.=—-X Vpeak
V2
or Vr.m.s.=0-7X Vpeak

3.7 Alternating Current Applied to a Capacitance

When an alternating current is applied to a capaci-
tance the voltage which is being used to push the
current through the capacitance lags 90° behind the
current or the current leads voltage by 90°. This is
shown graphically in Fig. 28.

3.8 Capacitive Reactance

When a.c. is applied to a capacitance the current
flowing depends on the frequency of the a.c., the value
of the capacitance and the applied voltage. The
frequency of the a.c. and the value of the capacitance
affect the current flow in much the same way as
resistance affects the current flow in a d.c. circuit. The
name of the component, derived from the frequency
and the capacitance, is the capacitive reactance and
it is measured in ohms and is represented by Xo.

1

where X, is in Ohms, f is in cycles per second, C isin
farads and the constant ==23-14. It is however much
easier to use microfarads for C and megacycles for f,
in which case the capacitive reactance will still be in

ohms.
¢.g. Find the reactance of a capacitance of 0-005uF
at 0-5 megacycles (Mlc/s).

Xe== =

2afC

2% 3-14%0-5%0-005
=63-7Q2 2
For a circuit containing only capacitive reactance,

Max.| e Cyrrent

"_.7/\_ =wme Voltage
4 -

U A)

4 A}

‘ \

AC L [¢] & ’

¥ 4

Min

Fig. 291 A.C. applied to an inductance.
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Pioneers in
build it yourself
tuners and test
equipment

Jason were first to produce a stable
switched f.m. tuner for reception of BBC
transmissions and an outstanding success
has been achieved with the introduction of
$imple-to-operate switched tuners to re-
ceive both f.m. and TV sound transmis-
sions. Jason tuners and test equipment
offer a wide choice of models designed to
meet present-day requirements and are a
delight to build.

PRACTICAL WIRELESS

3  ——T
JTV2 SWITCHED TUNER for the reczption of all
BBC f.m. transmissions and BE-C-1 and ITV tel2vision sound
channels at the turr of a switzh. Foster-Sezley discrimina-
tor. Built-in power supply. Sensitivity 10V for 40 dB
quieting, Audio output 0.47 approx, All components
inctuding turrec and coil plata but less four valves £14.0.4.

15 B 2 =Sy . = 2
FMT2 F.M. TUNER covasing 88—(08 M:/s. Built-in
power supply., Al components, lezs four vaives £9.9.0,
less power supply zomponenss £7.15 0.

FMT3 TUNER similar appearanc: to above, but for
fringe area reception. All components, less valves £10.9.0,
less power supply componens £8.15 0.

JTL TAPE PREAMPLIFIER designed to sult anvy tape
deck or head. Will simultaseously record and playback |
sterec or mono usiig two or four track heacs. Especially
recommended for use with the Larlin 5325 tape deck.
(Send for details). All compor ents inzluding vaives £22.1.8
Ready built and tes:ed £30.9.3,

OTHER JASON KITS

FMTI F.M. TUNER, less valves £5.19.0.
MERCURY Il Switched Tuner, less valves, £9.15.4.
ARGUS Transistor m.w. Tuner, complete, £7.10.0,
OG0 Oscilloscope, less c.r.t., £18.10.0.

W1 Wobbulator, complete, £14.19.0.

EMI0 Valve voltmeter, complete £23.0.0,

S$SB26 Tape Deck (built only) {-track mono 31 gns.
4-track stereo 39 gns.

AGI10 AUDIO GENERATDR. Excellent :tability with
constant output over entire range. Tunes from 10 ¢/s to
100 Ke/s in four switched rar gzs. Square wave or sine wave
outputs. Square wave rise .ime less than 2it/sec. at all
frequencies. Minimum calitraced »utput MOOmV. Self
powered, All components, inclucing valves £15.19.0.

Whrite for descriptive leaflets and name of nearest stockist.

VISIT OUR
NEW WEST END
SHOWROOM

18 TUDOR PLACE, TOTTENHAM CT. RD., LONDON W.I.

Tel: MUSeum 4666/8
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NOW ANYONE CAN
AFFORD TO TRAIN TO

BE AN EXPERT IN RADIO,
TV, AND ELECTRONICS

Anyons oan afford these -mnlng courses—anyone can understand this practical
to hold you back—No old fashloned,

obacure explmtlons to frustrate
Tho lumn- are CRYSTAL ULIAB. PBAO’I'WAL. EASY TO MABTER AND
l!ulf lessons make fundmenhll olear even to the beginner, while other
Inlonl will give you the practical “"know-how" of an expert!
pares favourably with some courses costing very much moret By creating
& mase market through large volume sales and eliminating indlvidual letter
writing we are able L0 pasa oh thess savings directly to youl
Each oourse is printed on extra large quarto size sheets and bound into ohe
manual to simplify handling and distribution.
Plaase select tﬂe course most suitable for your l'equlrements fmm the following:
No. 1. RADIO 'COURSA Fund 1 fact 4 and
tnsulators—Radio {te-—Magnet! Ohm’e I R
Oolour Code—Chart—What nul:tor to use—Rlectro-Magnetism—Electro=
sagnetlc Inductlon—~8elf Induction—Radlo I'reque. Inductances—Capacity
Ooupllns—-t. 'l’umtonnoro-—nadlo Colls—Radlo plcltorn—’nu and—
Dial Ood Theory & Filters—
an, Charte Go oalculate Ca wlty Frequency and
Inductance—Handy Radio Formuise—Practical Aspecta of Radlo Serviclng—
Radio Valvlh—"]‘rlnllntar Theory—N Type G P Type Ger
Diode Action—Translator Action—D.O. Bubillnuon—'l'rmslnor Bins Adjust-
ment—R.F. Amplification—8uperheterodyne Principiés—A,C.V. Power Bup-
llau—Metan— ultitestera snd Valve Testers—Point to Point Servicing.
‘rnnl Generators and Signal Tracers—Using an Oscilloscope for Bervicing—
gnmenb—-Amplman a.nd P.A. Equlpment—mqh F‘Idellty—Advnnmgun of
Obtain Radlo

Inverse Fee
Jobs. Price m the complete course, ONLY 86/-. Plus postage ue
la 2, ELEGTROB(?OS COURSE. Includu moat of the above Iemms plae 1.0,

ined
ﬂow l(e'.erl WMk-—lhklng aV Ohm meter O oR—
Koot o—l‘ teri 0\1rveu~Powel lg;pllea—Audio
faa—

M)
Pui: Pull ma l’.mlel—rhua Or‘;mmr (xmmt—Mo Freqnenry Voltage
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HOUSING
HI-FI?

The Lowflex is the world's most flexible
hi-fi unit. Its three compartments are fully
adjustable to take a complete hi-fi set up
including tape recorder and records. For
full details of this and other cabinets In
the Record Housing range write for free
catalogue and name of local stockists,
(U.K. only).

Walinut or
Mahogany

27 gns.

Teak
30 gns.

of m;nemy mxlé:"—AVO.—EIectmnlodomumm—anl Orystais—

an ng-—Lines. Antennas and
Rad ‘Tost Using Met. Bl Toat
nmuou—rhow&ﬂ B Radlo  C H.F.  Heattng—
l1 Cireuit lect pe—Electrio Straln Gauges—

Radio Bervic hnl icing Printed Circulta,
Pm. for the complete courss, ONLY l/e. Plus postaxe 1/6.
Eleotronioa Courss can qualify for a certificate—details seat

No. 8, TELEVISION COURSE. Rffect of Mis-adjusted Jobares of

TGN ol 4o

(Dept. PW.1), Brook Road, London, N.22
Telephone: BOWes Park 7487/8

varioun fauits—Mervice adjustments—Cironit Faults Indicated by s Poor
{’l"hm—mdlng Bad anvea by observinz Picture Pnulbu—sepmf,e Channel

Antenna Principles and Pra.cuue—ll H.T. Tmnamlnalon Lines—Facta About
Shs T.V, Bignal to Help you in Service Work——smhrwnhln Beparators—T.V.
ce Aids—All about Cathode Ray Tubes—Explanation of T.V. Circuits
==Video Detector—Video Amplifier—D.0. Restorer Ciroult—Automatic Gain
hll’ol Clrenits—Oecillal eflection Oolla—Automatic Frequency Controt
u—mlym of Btagger Tunéd 1.P. Recsiver—Analysis of Three Inter-
Receivers—The Vertical Defleotlon Cireuit—The Horizontal
Muouon iroult—Waveforms—Bohematics of various soctions of & T.V.—
U.HF, Converters nnd Tmun—'l‘ V. Test B and A -Analysis
of Various Problem
Prioe for the oompleu course. ONLY 86/-. Plus postages 1/6.
CONDITIONALLY GUARANTEED TO GIVE OOMPLETR SATISFACTION,
'on must be convinced that this is the best valus you have ever seen in Elec-
Aron's, Radlo or T.V. Tralning, otherwise you can retirn the oourse (or have
your monay refunded if sent with order) after you Lave examined it in your
own domse for a full seven days.

m I‘xa IHD O0ASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGR

on !.he coupon one book for each course ordered with full caah,,
'AULT FINDING BOOK. TELEVISION PFAULY
O!OILLOGCOPI 00K,

are Authorl!.atlu. and loaded with information. Would
M at IM l ueh if bought separately—by sending cash you reduce book-
Resplng and other ooats, Which savings wo pass back te you.

memesw EREE TRIAL OFFER memwmm
Pay otily 5/- per week Hf you wish. Clip coupon right now for this special offer
‘l.\‘;l.:‘n-mn Book Company, Dept. CW8, Gater’s Mill, West End, Sonthampton.

Please sond the foilowing oourses for o full saven days’ trial.
0 ¥o.1 umo UOURSE, [0 No. 2. BLECTRONICS COURSE.
87/8, inol. postage. 41/-, inol. postage,
0O %o nuvmon COURSR.
87/8, inel. postsse.
(Free irial mmamm tick only one pleads.)
l aod ﬂenuhugg mny murn the course post-paid without further obligation
wlll ?“neuh ptice OR 6/- weekly uniil purchass

m puu 2/6 sarvice aharge

£3. Tick here if enclosing full purchase price.
Please send me ,, FREE, RADIO FAULT FINDING BOOK,
[w] n.m ! v. FA'ULT FINDING BOOK. [] FREE. OSCILLOSCOPE BOOK.

1 -dum.md \Mt you wm refund this monsy in full ¥ 1 am not 100% satisfied.

Overveas customers pleste send full amount (including Ireland).

WAMB

ADDREBSA — I
™y, County.

LISTEN TO THE WORLD on TELSTAR our |-VALVE

SHORT WAVE RADIO
gceives spee T unln
om all over me wor d. a’

includes valve and one

govering 40-100 metros

be extanded to cover

metros vaf'n be oonvefte to

or

spea.ker use, Tntal Buiri1
Costs 3 ]. P. & P. n/-
All parts avallable separately

R.C.5. PERSONAL 8ET

Designed for Dersonal lstenin®
without disturbi others. 8lip-
plled comblete with battery nna
earplece—no  extri to bu
G Sensitive one transistor dio e 1
9 11 circuitgivesquanwreproductlon |
& P. 2-, I over medium wave band. Aty
Medium | tive cass with large tuning

torl ded. Cor nly 3¢ L3 T? up. surar:
riesnesded. Com- jonly 34 x x n.
pletewithearplece. 1’ P. & P. Ysy

BATTERY ELIMINATOR8
The ideal economical and safe way of running any Tgﬁg:
SISTOR RADIO, RECORD PL A\hl{ TAPE RECOR!
AMPLIFIER, eto. T umns vol t.af shown
Tybes Avallable: 9 v.i6 v.: ngle output) Size 34 x3x
in, PRICE 39/6 each. P. & 2[9
v.+9vi6Vv+Bv. Ordv. +ﬂ s;&amteoutpum.
Size 3 x 3 x 2in, PRIEWOMLP&P (Please state
&tput required.)
he above units are completely isolated from mains by
double wound transfoftoer ensuring 100% safety.

FOR THE GONITRUOTOR

uild CRYSTAL REKCUIVER, 8, !6 ¥
Easy tobulld PERSONAL RET with Catsioch 27/8. P &
gu&' PEOZIBU 1a -TRANSISTOR SET with speaker. 376.

READY TO USE
POCKET RADIO

Covers
waveband, No bat- | Ideal for

All parts availabie separately

R.C.S. PRODUCTS (RADIO) LTD.

Il Oliver Rd., London, E.I17. (Mail Order only)
Export Trade Enquiries Invited
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the current flowing in the circuit, I, can be found by
using the expression:
E

=

Xe
which is purely a modification of Ohm’s Law.

3.9 Alternating Current Applied to an Inductance

If an alternating current is applied to an inductance,
. the voltage in this case leads the current by 90°, This
is the opposite to the case when a.c. was applied to a
capacitance. The flow of current through an induct-
ance, compared with voltage, is shown graphically in
Fig. 29.

3.10 Inductive Reactance

When a.c. is applied to an inductance the current
flowing through the inductance depends on the applied
voltage, the frequency of the a.c. and the value of the
inductance in henrys. The current flow does in fact
vary directly as the frequency and inversely as the
inductance. Once again, the frequency and the
inductance affect the current flow in the same way as
does resistance in a d.c. circuit. The component, which
is derived from the frequency and the inductance, is
called the inductive reactance and it is measured in
ohms and represented by Xz.

XrL=2afL
where X, is in ohms, f is in cycles per second and L is
in henrys.

In radio frequency circuits however, the inductance
can be expressed in millihenrys (mH) and the fre-
quency in kilocycles (kc/s).

e.g. What is the reactance of an inductance of
0-2 henrys at 500c/s. ?

Xr=2nfL
=2x3-14x 500x0-2
=628Q

For a circuit containing only inductive reactance,
the current flowing in the circuit, I, can be found by
using the expression: B

I=—

XL
which is once more purely a modification of Ohm’s
Law.

Question

What is the reactance of a capacitance of 2uF at
50c¢/s and what current would flow through it if 250V
a.c. were applied to it? What value of inductance
would have the same reactance as the above capaci-
tance, when the frequency remains at 50c/s ?

Answers to Last Month’s Problem
1. To convert to a Voltmeter reading to 250V.

E
R= [—x 1,000]—Rm
I

250
=] —Xx 1,000:'—50
10
=25,000—50
=24,950Q
or Voltage across meter
:=IR

=0-01 x50
=0-5V

..Voltage across shunt
=250—0-5=249-5V

PRACTICAL
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Current through shunt
E

I
249-5
0-01
=24950Q
2. To convert to an ammeter reading to 2 amps.
Rm

Re=e—
p—1
50

=

200—1

50

199

=0-252Q

or Voltage across meter=9-5V (see above)
.".Voltage across shunt=0-5V
Current through meter=0-01A
.~.Current through shunt=1-99A

E

1
G5
1-99
=(-25202

Part 4 Next Month

A.M. INTERFERENCE
SUPPRESSION
—cantinued from page 866

for experimental work to eliminate.

However, to remove the noise from one
particular station, or over an 80 to 120m waveband
sector, the unit described will be found most
effective, although for best results it should all be
enclosed in an earthed metal case.

The same principle of feeding two noise-bearing
signals in anti-phase so that the unwanted inter-
ference cancels out, leaving only the pure signal,
can be employed with two ferrite rod aerials.

One is positioned in the usual manner for
maximum signal strength while the other is placed
for maximum inrerference pick-up consistent with
minimum signal pick-up.

The two aerial windings are connected in series
anti-phase and as both will be of identical con-
struction no centre-tapped coil will be needed, for
cancellation will not be achieved magnetically but
by the subtraction of the two opposing e.m.f.s in
exactly the same manner as the equal bit opposite
voltages in a frame aerial cancel out when placed
facing the station.

Unfortunately as the two aerial windings are in
series it will be essential to halve the number of
turns on each rod to maintain the correct
inductance and this will halve the induced e.m.f.

However. in strong cases of local interference
it may be found that sutficient noise voltage can
be picked up by a one-third winding on the static
rod, leaving two-thirds for the signal rod, thus
keeping station strength to a maximum.
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BOOKS REVIEWED

PHILIPS PAPERBACKS

An innovation from the publishing side of the Philips
erganisation is a series of technical paperbacks. These are
prepared by Centrex Ltd. of Eindhoven, a subsidiary of
N. V. Philips. Eighteen titles are planned for publication
during the next three years. They are printed in Holland
and the English editions are being distributed by liffe
Books Ltd. N

The first three of these paperbacks are reviewed below.
All have the same page size (84in. x 51 in.) and are square
back bound with glossy stiff card covers.

£ Pl: AUDIO QUALITY, by G. Siot
= 156 pp. Price 13s. 6d.
HIS is not a_.book for those requiring circuit
Tdiagrams or other specific information of that
kind. It is, however, a storehouse of facts,
figures and design idcas. Some measure of this can
be illustrated by the fact that it contains 26 tables
within the twelve chapters.

This does not mean that the book is academi-
cally “dry”; on the contrary the author tackles
his subject matter in a readable (dare we say
“chatty ”?) spirit. Experiments made by the
author are used to illustrate points, and through-
out the book, one has the feeling that one is in the
hands of the authoritative, yet * human ™ writer.

The opening chapter is full of interest and sets
the pace and style for the rest of the book. In
dealing with the question * what is hi-fi?”, the
author approaches the subject with wisdom and
common sense and should be required reading by
anyone interested in this Subject. As a brief
example, he states that * Technically perfect
reproduction leads to uncertainty about the musi-
cal ‘quality. Musically perfect reproduction leads
to uncertainty about the technical specification.”

The main chapters are Power Requirements,
Non-linear Distortion, Frequency Response, Pitch
Deviations, Background Noises, Stereophony,
Other chapters include one entitled Experimental
Evidence and the opening sentence “ When
theory and experiment agree, one is naturally sus-
picious ” gives a lead to the entertaining approach
of the whole book. Not to be missed by audio-
philes.—~W.N.S.

P2: THE TAPE RECORDER, by C. G. Nijsen
142 pp. Price 13s. 6d.

E have two quarrels with this one. Firstly
the sub-title is *“ A complete handbook on
magnetic recording ”. This is not quite true
since it is written mainly for the user of tape recor-
ders and does not delve into details of the mechanics
(or the electronics). Secondly, and this must be
correlated to the first comment, the section on
faults only occupies 44 of the 142 pages of the
book; even then the information given is extremely
basic and has appeared elsewhere many times.
Having said this, one cannot carp any more.

iR

And, in any case, the criticisms given are really
relative to the aims of the author. We will even
forgive him such extravaganza as *, . . this most,
ingenious product of Man’s imagination set out on
what was to prove the triumphant globe-encom-
passing path > in the Introduction!

In all fairness. this is good vatue. Chapters
include introductory ones on the nature of sound
and a potted history of sound recording. A third
of the book covers The Tape Recorder (Principles,
Spceds, Sound Tracks, Electromagnetic Process.
Recording and Reproducing Processes, Sound
Quality, The - mechanism, Microphones, Loud-
speakers)—42 ‘pages.

The next largest section (29 pages) is Advice on
Making Recordings. and this is, perhaps, the one
which will appeal most to the type of reader at
which the book is aimed. Other sections are quite
brief, but deal with a wide range of subject—
Stereophony, Acoustics, Choosing a Recorder,
Connections and  Accessories, to name the most
important.

This book is not for the technical genius or ad-
vanced tape enthusiast, but at the price it can
hardly be bettered as an introductlon to the sub-
ject for newcomers requiring an essentially non-
technical treatment of how to get the best from a
tape recorder.—W.N.S.

P3: AERIALS, by D, Sjobbema

110 pp. Price 10s. 6d.

HIS is a practical book, with little mathematics,
and is particularly designed for those who have
to tackle the problems of siting and erecting
aerials. It is not a treatise on all manner of aerials,
but confines itself to considering TV and f.m.
acrials only and although this may at first seem to
detract from the value of the book, on reflection
it seems a good idea. For here we have the infor-
mation in a concise form with no extraneous infor-
mation to detract.

The book takes a more or less predictable form
—a first chapter dealing with the theoretical aspects
of energy transfer from transmitter to receiver,
followed by descriptions of dipole aerials (the
book confines itself, of course, to dipoles and
elaborations thereof, such as the Yagi) and then
chapters on the choice and installation of aerials,
connections to the receiver. attenuators and
multiple installations. The book rounds off with
an appendix of useful data, including a host of
British, CCIR and RTMA channel numbers and
frequencies.

One criticism is that nothing is said at all about
preamplifiers, except for a valve unit for use in
collective aerial systems. It is a pity that some
mention could not have been given of transistor
aerial preamplifiers. Nevertheless, the book has
much useful information and merits a place on
the bookshelf.—W.N.S

H n
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L.K. ELECTRONICS

The Cheapest

— The Best

The Quickest Service

® Famous Autochanger or Single Player Units supplied
with brand new, two-tone, de-luxe portable cabinets, 17 x 15 x
84in. Strong carrying handie, gilt finish clips and hinges are used
by famous make for 22 gn. model. Ready cut out motor board,
14 x [3in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt
amplifier. Amplifier ready built on metal chassis with output
transformer, volume and tone controls. All items fit together
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12
months’ written guarantee. Available separately or package
deals as below.

Our NEW MK Il Superb Kits are now being dispatched.

L.K. "RICES FOR COMPLETE KITS:

Autochanger Kits as above

B.S.R. U.A. 14, T.C. 8 Mono
Garrard Autoslim, Mono ......e.eseeeomes
Single Player Kits as above

Garrard S.R.P. 10, Mono
E.M.l. Autostop, Mono ...
Individual Prices for th
Record Player Cabinet with Cut-out Board £2,15,0 P.P. 3/6
Amplifier with 7 x 4in. speaker ....ccccecovuueens £3.10.0 P.P. 2/6
@ SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 5/, The very, very latest model.

@ SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 5/-, Latest model.

@ SCOOPI Garrard Autoslim. Mono P.U. Brand new and
boxed. Wired for stereo. Latest model. Note OUR price
£6.0.0 only. P.P. 5/,

@ SCOOP! Garrard A.T.5. Wired for stereo, inclusive of
head and mono cartridge (A.T.5 is an auto transcriptor). The
finest changer of them all. OUR price. brand new and boxed,
£7.10.0 only. P.P. 5/-,
AUTOCHANGERS
Single Players

E.M.l. Autostop, Mono ....
Garrard S.R.P. 10, Mono .
E.M.l, Separate Pick-up ...,
Transcription Units
Garrard 4 H.F. Stereo .....
Philips A.G. 10/16, Stereo
Garrard A.T.6, Stereo
Garrard 301 ...cveneceienae..

@ SCOOP! Record Player Cabinets. Two-tone, de-luxe
finish with cut-out board. These are brand new and product of
;ery3lamous national manufacturer. OUR price £2.15.0 only.
.P. 376,

@ SCOOP! 3.watt Gramophone Amplifier. Complete with
Sin. Speaker, 4976, P.P. 5/-.

The amplifier is complete, on a fabric-covered baffle board.
Output transformer included. Tone and volume controls and
on/off switch. Ready to switch onand play. Terrific volume, Size
124 x 6 x 3in. back to front. For 200-250v. A.C. Output 3 watts.
@ SCOOP! Diodes—over 1,000,000 in stock-—ideal substitute

O.A.8I vision detector.
Note OUR price £1.0.0 per 500. P.P. 2/- (in 500 iots only).

@ SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price £7.10.0. P.P. 3/6, Complets
with microphone, tape, batteries and operational booklet,
Features push-pull amplifier, two motors, single switch operation,
pause speed, wind, rewind, record, play back. Can be used in
any position, indoor or outdoor.

.. E10.17.6 P.P. 5/6
-~ EI1.7.6 P.P. 576

eoseeecsecee £10.12.6 P.P. 5/6
.. £10.17.6 P. P.5/6
purchase separately,

@ SCOOP! Hi-Fidelity Speakers. [5-watt. Very famous
national manufacturer—we cannot mention name. 45-13,000
c.p.s., 3 or 15 ohm voice coils, response 45-13, c.p.s. Magnet
15,000 lines. In carton—unopened and unused. OUR price
£4.4.9 only.

@ SCOOP! A Stereophonic Amplifier with the foliowing
features. A twin gauged tone control in a special negative feed-
back circuit, giving a wide range of tone correction. A balance
control enabling the amplifiers to be equalized in output to
compensate for pick-up, lead, speakers, recording differences.
A speaker switch, Mi, single amplifier. M2 dual amplifiers for
increased Monaural output. $3, two speakers at 5 watts per
channel. Twin gauged volume controls and all four controls
piaced equidistant along the front of the chassis. Designed, made
and guaranteed by Brittamer Ltd. Brand new and at a fraction
of original cost. OWUR price £7.10.0 oniy.

@ SCOOP! Monaural 15 watt Amplifiers. A limited number
oniy. A.C. only. Dual inputs. To clear at half price. Brand new
and boxed. Guaranteed. While stocks last, £13.0.0 only.

@ SCOOP! 1964 Radiogram Chassis. Stereo 3-wave bands,
long, medium, short. 5 watts per channel. 6 valves. Latest
Muilard A C 200/250v. Ferrite aerial. Glass dial. Horizontal
wording. -Size 13 x 4in. Aligned and calibrated. Concentric
controls. Isolated chassis. Size 134 x 9in. high x 5in. deep.
Product of famous national manufacturer, Brand new and boxed.
Maker’s guarantee.

OUR price £13.10.0. List price?£19.8.0. P.P. 5/6. Our Chassis
List quotes prices—the keenest in the Trade. Wa are Main
Agents for the complete range of Brittamer Chassis and Ampli=
fiers. “Brittamer’—makers of Radiogram Chassis to the Top
Names in Radio.

@ SCOOP! For £25.0.0 only. A fabuious offer. Garrard A.T.3
Transcriptor, plus 2 12in. |5 watt Hi-Fidelity speakers, plus the
very latest Continental push-button chassis by Brittamer. Steree
3-wave band, 6 valves, 5 watts per channel, The finest chassis of
its type in the world. You will be amazed at performance aad
quality. We unhesitatingly recommend this chassis.

@® SCOOP! Limited number only. Miniature Superhet
4-valve Portable Radios. Ferrite rod aerial. Hide leather case.
Complete with valves, speaker and circuit. To_clear O UR price
50/- only. Cannot be repeated.

Speakers ex Equipment. 5in. 5/-, 7in. x 4in. 6/«, 6in. 6/6, 8in. 7'«
P.P. 116 each.

@ SCOOPI Microphones. Complete
Brand New. OUR price §/- only. P.P. 176. )
TRANSISTOR SECTION
@ SCOOP! A first-class 2 wave-band 3 transistor superhet
chassis by world famous manufacturer. Fully built, aligned,
tested, guaranteed. Full coverage long and medium waves. Note
OUR price £5.4.0 only. Suitable speaker 10/6. A few cabinets
can be supplied at 22/6 each. OWUR_price for the package deal

£6.10.0 only. ldeal for Caroline.

©® SCOOP! A Limited Number Only. Tape Decks by B.S.R.
Latest model. A.C./200/240v. Brand_new and boxed.

OWUR price £6.10.0 only. P.P. 476,

@ SCOOP! Tape Recorder Amplifiers.” Suitable for B.S.R.
or Collaro Decks. Price: £6.10.0 for B.S.R. Deck; £6.12.0 for
Collaro Deck. P.P. 6/-.

Mk. lll. Fully built, high gain, low noise, printed circuit. The
amplifier is supplied complete with the switch wafer fully wired
for B.S.R. deck. For Collaro deck, a completely wired separate
switch with spindle is supplied. Magic Eye.

S.A.E. enquiries please. Our Complete Lists I/- only—
credited against your order.

@ IF NOT ADVERTISED IT IS STILL IN STOCK

Lead Coax, ,Plug,

L.K. ELECTRONICS (Victoria) LTD.

*

17 GILLINGHAM ROW, WILTON ROAD, LONDON, 5.W

*
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NEW CONSTRUCTORS PARADISE — FAST POSTAL SERVICE

ADASTRA 3 WATT
AMPLIFIER

Recently tntro-
dooed highaest
quality ready

b\lllt British Mlde
Amplifier.

Baas, Trebls, and Volnme

Controls, Beparate high quality
finished front panel. Output, 3 watts
into 3 ohms., Excellent mains
trapsformer 200/250 volts A.C, input
Enamslied chassis. Bise # x 7 X din.
Price 99/64. Post and packing 8/6d.

LOUDSPEAKERS

Famous make 10 x 8in, 3 ohms,
brand new. Our price whilst stocks
Iast, only 90/6, Post and pwl:lnf a6,
Heavy dutg 15 watts, 12in. Loud-
speakers. Heavy die-oast chassia
8 or 15 ohms, Bpeech coil. Frequency
r’n; ol;u 30 to 14,000 Cycles. Price

FAMOUS LINEAR
AMPLIFIERS

Blerecphonic Amplifisr, two channel
high impedance input. Seusitivity is
Sigh enough to load fully the ontput
when oonnected to practically any
‘hﬂ of stereo head. Can also be used

for pormal heads. Output as stereo in
sxecss of § watts, and as monaural
ovezr 6 watte. feparate volums, tone
or 8

packing 3/6. Attractive
protective oover 25/~

LINEAR DIATONIC 10 WATT
HI-F
including pre-amplifier

Ultra linear push-puil. Two separate
controlled input sockets for gram/
mike ete, (two different inputs can be
ly applied), M
ountput exceeds over 14 watta.
Separate control for Bass, Treble and
Volume., Output 3 or 15 shms.
Reserve power supply for tuner etc.
Price £13.2.6, Post and packing 4/6.
Chrome handied protective oover
avallable at 25/~,

SENSITIVE
CRYSTAL
SET

Ready
built
and
complete
with personal
earphone ete,
Bize 3}x%ix
lin.in beautie
tul plastic cass,

Price 15/ , Post snd packin;, /6
(Ideal Christmaa Present.)

MAINS RADIOS
5 Valve Superhet Circuits

Attractive quality plastio osses
200/250 volts. Medium waves cover-
age Prioe §7/8. Post and packing "3/6.
Makes idesl Christmas prosent.
(All waves models 7 gns.)

QUALITY
MULTI-
METER

Pocizet  size
4 x 2} x 1§in,
High gensi-
tivity of 1,000

a8 D.C. ranges!
0 to 15 volta. 0 ta 160 valts, U to 1,000
volts, Same range when switched to
a.c. Current ramge 0 to 150 mA.
Resistance 0 to 100 Kohms. Weight
only 8 oz, Sturdy Instrumeut complete
with test proda, battery, iustructione
ete. Price 35/=, Post and packing 2/6.

TRANSISTORIZED
SIGNAL INJECTOR

OComplete with batteries, cxtra long
probe apd full instructions for fauit
tracing on radios or television sets
{shows alternate black and white
bars when injected into a television).
Wi pay for itseif over and over again
in fault Anding. Price 37/6. Post and
packing 2/6.

PP3 BATTERY CHARGER

Name size a8 a PP3 battery it either
raplaces tt by plugging into the mains,
or charges your PP3 battery., Boxed
with full details etc. Price 17/8,

SLIMLINE CRYSTAL
MICROPHONE

With aluminium die cast casing with
satin chrome finish, Incorporates
On/Off locking switch. Complete with
cable, chrome stand holder etc. ete.
Sensitivty —82 dB. Frequency
Response 60 ta 10,000 Cycies, Termi-
nation of over 500,000 ohms.
Price 47/8. Post and packing 3/~

FOUR
TRANSISTOR
AMPLIFIER

{Ready buwit)
cnly 4x1§xdin,

1 owp
output transformoer with etandard
3 ohme output, and four trangistors
giving nearly § watt output {rom
standard 9 volt PP3 type battery.
Complete with full instructions.
Price 37/6. Post and packing /-

TRANSISTOR RADIOS

8 Transistor covering Medlum waves,
beautifully boxed and complete with
all axtras, Prics 68/6. Post and

Post and packing 1/6.

packing 2/6. (Two wave models. 88/8.)

JETRONIC ENGINEERING CO. LTD.

{Dept. P.W.J.
C.0.D. 3/- ex. Caulogue of
MAIL ORDER ONLY

1) 19 GARDNER STREET. BRIGHTON 1.

every item in stock |/- post free

——

’

"~ EAGLE RANGE AT

NEW

PRICES

' Microphone mixer .. .6 MR2P 500 microamp panelmeter. 0
Psas .5mm plug and Sock g MR2P 0
EAGLE STOCKISTS P52 .Smm .8 MR .0
ls)%}m S tandard ‘mkm d fack Bl S Shae 8
andard shielde ack plug..3. X
/ The [following a&re oc34  Standard socket . '3 MEIP .6
GraLes e §33271  Sub-min slide swmm DEHT....23 LTI -9
§8218  Min. slide switch DPDT. .3 RF40 X
T 'I‘ra.nsT E%stl;or tgpe recorder..i-‘,ls. .8 R}%éo Earpgone lc}%vhrss Reopenn g AR13 Test lead kit ........ . .3
ransistor Earphono with ear hanger. .4 Player
TA7T790 Telephone mpllﬂer 28 o CRS5 Earphone. crystal ..,.. o gs’ﬁ"&%nu"‘{ anqd LT Deck Unlts 8.0
730 Zephyr 7 transistor radio..£4.16.0 T501 Vernier .8 BSR Monarch UAIS.. £6.19.6
SABS0 watt, stereo amplifier....£10. T502 Vernjer dial . :0 The new BSR Monarch UAISES fitted
100C Microphone ....... £1.15.3 Ts503 Vernier dial ... 3 with C1 ceramic stereo cartridge £10.18.11
DMIT8 Microphone . £2.2.10 T Turnover cartrl .0 TD2 Tape desk. half track ....£8.18.0
MCT0 Miorobhone . £2.17.0 KX4/18 Volume control ..... 3.3 TD10 Tabe deck, half track 10.5.0
DMI7THL Mior -uu o ..£4 PVC106 Variable condenser ... .3. BSR Monarch TU12 .. .0
DMISHL Mier J'8417.0  L744/700 Transistor transformers (bair) 8/ SR Monarch GU7 . .8
DS3 Mi croptmne Desk Stand .. £1.12.0 TP100  Telephona pick-up coll........10. arrard Autoslim .0
P83 crophone Flaor Stand....£23. & BF20 Highresistance headphone,...13. Garrard ATS .... .0
GT50 Radlo jak ...... 0 BM38r Lapel microphone magnetic ... Garrard SRP10 . 11
TD8 Tape head demagnetizor .. ' £1.12.0 ¥§216 Micraphone crystal cartridge..4.8 All the %Eove arel also available with stereo
. artridges at slight extr .
TRANSISTORS CM16 .8 S %clalr Kits 5 & cost
AC1lS 4/~ | OAT9 3/- | 9CT5 5/8] GM .8 Sinclair MICro 6 ......eeeee
AC158 g/- QAS81 §/- 0OCT6 8/6] EP30 b .£10.16.0 TR750 Power amplifier.
ACl1s8 (] AB5 - | OCT8 8/-] EP30K 30,000 O.P.V. multlmet’.er ..£7.11.0 Sinclair Micro Injector
AQ154 5/8 | OA88 4/- | OC79 8/-] EP20K 20,000 0 P V. multimeter ..£5.79.6 Sinclair Micro Amplifie
AC113 5/6 | QAS0 3/ | o¢8l 5/6 .8.0 Sinclair X10 Kit ...
ACLS [~ | OA91 3/- | OC82 10/-] TK20 . £2.13.8 Sinclair X10 ready
AD140  25/- AD5 3/6 | OC83 4/-] L20 Teather Case for EP30K ....£1.1.0 Malns Unit for above...
Ag)oﬂ 27/6 | OC16W 85/- | OCB4 8/-| MR2P 50 microam[: fanel meter ..£2.7.0 Trade Inquiries
NG S s
AF118 /- | OC35 1g/- | 0C141 31- SETS OF TRANSISTORS
AF117  9/8 | OC: 21/6 | 0C169 10/-| Set No. I: comprising OC44, 2 x OC45. OC81, I TERMS: Cash with Order or C.0.D.
ATF118 - | OC41 8/- | OC170  8/8 matched pair OC81, 20/-. Postaze and Packipg Charges extra,
u’ig‘? - | OC42 8- | OC171  6/-| Set No. 2: comprising OC81. matched pair  |single valves gd. Minimum Parcel
AF 10/6 | 0c43 12/6 | OC 10/6 0Cs81. 12/6. Post charges 2/, Please include
AP128 10/- | OC44 b/- | OC201  £8/- sulficient postage with your order.
ATIZT O 0045 5/- | OC202 24/8 CATALOGUE Minimum C.0.D. fees and postage
BY100 7 0C10 é/6 | 0C203 '13/-]1 owur 1atest 1964/65 Catalogue Is now avail- 13/8. These Postal Rates apply to
BYll4 8/- ocT 4/3 | OC204 19/-| able. Conies have been sent to many of |U.K. only. For full terms of business
E’l‘l{.a ag 0CT72 5/8 | OC812 8/-| our regular customers. If you have not gee = instde cover of catalogue.
gE‘l‘l 4 DIB %l):(zgged %ﬁ%ig‘% yg received your copy piease drop us 8 eard. &’Iersontul sholgpers so tn.ﬂ(;. to léj p.m.
ET1: on. to Frida aturda. a.m.
Glﬂ'lig 17’,_ 8‘" 18/ | MAT120 7/9 Please send 1/- in stamps. to ¥ p.m. > y
OAT0 38l- C73 18/- | MAT121 8/8] Trade catalogue now availahle. Please
OA73 8/- ' OCT4 8/- | ADT140 15-/1 apply on business letter-heading.

ALPHA RADIO SUPPLY CO., 103 LEeDs TERRACE. WiNToun sT, LEEDS 7
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- PRACTICAL WIRELESS

Bread-board Wiring

By

W. Groome

FOR CONSTRUCTION APPROACHING
STANDARDS ~ OF = COMPACTNESS

HE object of bread-board wiring is not to

imitate printed circuitry but to achieve similar

compactness by methods familiar to the home-
constructor and more suitable for single hand-made
products. As in printed circuitry the usua] metal
chassis is replaced by a thin plastic panel—today’s
descendant of the plywood bread-board of early
radio days. Bare tinned copper wires are firmly
attached by simple methods and with more free-
dom in arrangement than is possible with printed
stripes.

Some Advantages

With no earthed metal to worry about live com-
ponents can be fixed anywhere on the panel, con-
serving space by using head-room necessary in any
case to clear valves, coil-cans and other fixed items,
and allowing short connections above or below.
This arrangement, with the wires secured neatly
along the panel surface, is comparable with printed
circuitry and is particularly suitable for small tran-
sistor equipment. However, we can improve the
seope of the system in a way that is denied to the
printed circuit designer by allowing a small
clearance beneath the board in which smali compo-
nents and short wires can be suspended. This
amounts to a two-layer wiring capable of conser-
ving considerable panel area, which is a worth
while exchange for a small depth of iin. that is
often needed in any case for panel stiffeners or
mounting arrangements,

A four-valve experimental push-pull amplifier
shown in the photograph on-the following page,
is housed comfortably on a 9in. x 6in. panel
of which almost one-third was necessary for
the large output transformer. Although the under-
side wiring looks slight compared with the con-
ventional style of wiring the amplifier is of full
specification and is used later in this article as an
example of practical work. The abolition of group-
boards and the arrangement of the components in
logical positions has led, as we shall see later, to a
lay-out having a distinct resemblance to the
theoretical circuit.

Plain plastic laminate

able in several grades from

(not m_etallise@) is avail-

radio quality “Paxo-

PRINTED CIRCUIT
AND  NEATNESS

lin” to the cheap “backing veneer” seen in the
photographs. Use yyin. thick materia]l for valve
circuits and about half this thickness for little
transistor sets.

Interconnections

Ignoring components for the moment Fig. 1
shows how wire can be safely attached to the panel
by *stiches” passed through small holes. A
change of direction is initiated by a single hole or
a two-hole stitch. Note particularly the way the
wires can be shifted from one side of the panel to
the other. This is of the utmost value in allowing
wires to dodge each other at crossings, for the
“leap” that clears them without danger of electri-
cal contact also anchors them to the panel. This is
the feature that makes it possible to complete a
complex circuit mainly with bare wire—entirely

Fig. 11 The method of “stitching” connecting wires
between holes made in a paxolin chassis.
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with bare wire if one is determined to push the
system to the extreme.

Fig. 1 gives several variations of the method and
it will be obvious that wires can be made to
emerge through the board at any point convenient
for the connection of components on either side.
This surface wiring is an important part of the
system but there is no need to make a fetish of it
simply to achieve some resemblance to printed
circuitry, for it is possible to make the work even
casier by using here and there a few of the more
useful tricks of chassis wiring. For short point-to-
point connections 20 to 22 s.w.g. wire is stiff enough
to be reliably self-supporting and there is no

An amplifier constructed by the author which shows the clean layout obtain-

able using bread-board wiring.

reason why this well-known idea should not be
used with a bread-board, with the wire either
pressed close to the surface or suspended clear of
it (and other items) by the tags to which it is
soldered. This is one advantage of the underside
clearance already suggested. Stiff air-spaced wires
form another safe way of crossing without contact.

Very often, in this underside space, small capa-
citors and resistors can be point-to-point connected,
as in chassis wiring. Using conventional valve-
holders (which are as well suited to the system as
the printed circuit surface type) and again drawing
from chassis experience, common-earth connec-
tions with small components soldered across the
tags demand no extra panel area and provide the
technically correct short, direct leads.

Anchoring Components

Instead of the group-boards necessary with a
metal deck the non-conductive bread-board
permits wire-ended components to be fixed direct
to its surface. Solder tags (Fig. 2) are a handy
method of anchorage. Ordinary BA screws can be
used, of course, but I find it quick and convenient
to fit No. 4 type “ Z” self tapping screws. These
can be driven like wood-screws into holes made
with a No. 39 drill and no nuts are required. [
usually put a dab of * Araldite” adhesive under
cach tag, and whea this has bardened and the

WIRELESS January, 1965

wiring is completed the screws can be removed for
re-use. Self-threading screws can be obtained from
engineer’s stockists; the No. 39 drill is a suitable
size for making stitch holes.

Fig. 2 also shows another way of anchoring
components. Here the panel wiring ends at a
couple of stitch holes and is threaded through them
twice before being snipped off. The * groove”
between the two turns accommodates the compo-
nent wire snugly and provides an anchorage area
for solder, which converts the anchorage into a tiny
composite metallic block virtually incapable of
movement or fracture in any normal conditions.
The last method in Fig. 2 again uses a two-turn
stitch, this time to bind the component wire down
to the board. The end is then doubled back over
the stitch and soldered.

The absence of a metal
chassis is no problem even at
v.h.f. Indeed, it is an advantage
because wiring capacitance is

virtually eliminated. As a
screen the chassis was never
wholly effective, while its

ability to circulate hum and
interference currents had long
ago led to a preference for bus-
bar earthing. This, or a near
equivalent, is the earthing
method used in bread-board
wiring. If conventional metal-
collared valveholders are used
(they are quite suitable, and
easier to obtain than the
printed-circuit type) put tags
under the fixing screws so that
a continuity wire can be run
along the panel from holder to holder. With two
tags per valveholder it is possible to branch the
earth lead for convenient connection of compo-
nents anywhere on the board, or to duplicate it

Fig. 2: Methods

of anchoring com-

ponents to the
panel.
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BENTLEY AGCOUSTIC GORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM FAULTY EQUIPMENT NOR MANUFACTURERS' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED"” BUT HAVE A SHORT AND UNRELIABLE LIFE

0A2 4/6 | KBST 25/~ TA7 12/6 | 25Y5 7/9 | ACZPEN/ Ell48  1/9| EL34 8/6 | KTW62 5/8| QPu5 5f- | U47 8/6 AF124 /-
OBz /- | 6BWG g/ | 7By 12/8 | 25Y542 779 DD 12/8 | EASu 1/61 EL35 10/~ | KTW63 §/6) Q487520 10/6 | U50 4/8 AF125 10/6
UZIUGT 4/8 | 6BWT 5/« | 787 7= | 25444 8/6] ACGPEN/ EA76  6/8| EL36  8/9 | KTZ41 5/8| 3150/1568/8 | Usa 4/8 AFI126 10/-
1A3 216 [ 6BNG 39 [ 705 3 3 LD  23/3 | EABCS0 5/8 | EL37 18/3 | L3 3/-| R10 lbl- u78 4/6 AF127 9/6
iAd 12/6 | sC4 2/8)7Cs ACGPEN 4/9 | EACO1  3/3| EL4L - | LNI62 8/~ R1z 5{6 | U78 3/9 BYZIS 11/8
LA 5/~ | BC5 4/~ 70T AC/PEN EAF4z 7/6)| EL42 7/ | LN309  7/9{ R18  29/-1Ux4  10/6 | GD3  5/8
1ATGT 7/9 | 6C8 3/-|70D3 5) 17/6 | EB34 1/-| ELSL 8/3 | LN319 88| R17 17/6 | U101 18/8 | GD6 5/8
1C1 4/- | 6u8 3/- 1705 AC/PEN EB41 4/ | ELS3  6/9 | LP2 9/6| R18 8/6 | U107 17/6 |GD14 10/-

1C2 8/0 | 6C9 10/9 | 703
1C3 6/3 | 6C10 7/8 | 7H7
105 6/~ | 6CL2 8/~ | 7R7
166 10/8 | 6CD6G 18/- | 7V7
1D3 6/8 | 5CHE  8/-| 7v4
13 8/8 | 6CW4 24/ | 5D2
1FD1 5/8 | DL 1/8 | yBwWe
19 3/6 | 5Dy 9/6 [9p2
168 8/- ( 6DA 8/- (9D7

) 17)- 1 EB9L  ¢/8| EL84  4/8 | LZ319 6/-| R19 878 U191 9/6 | GET108 7/
AC/3G 20/8 | EBC3  20/6 | EL85  7/6 | LZs29 8/« | Rs2 9/-| U251 9/- | GET10410/=
AC/8G/VM | EBCIS 6/ | EL88  7/3 | ME4L 13/-| RG1/2404 | U981 8/9 | GET10617/8

12/-| EBC4l /8| ELYL  2/8 | MEOL 12/8 64/-| U282  12/3 | GET1111g/-
ACTHI 15/- | EBCSL 5/9| EL93  §/6 [ MH4 8/6| RK34 7/6 | U30l 11/3 GET113 0/9
AC/TE 18/~ | EBCYO 3/g| EL300 27/~ | MHD4  7/8| 9136  22/8| U328 9. GETI1l4 6/6
AC/VPL12/- | EBLYL 5/6 | ELS20 18/4 | MHLD612/6| Sp4B  19/6 | U339 9/8 GETS87210/-
ACVP2 205 | EBFS0 5/8 | ELsu2 18/8 | MLS 58| SPI3C 12/6 | U103  9/9 | GET873 9/8
ATP4  2/3 | EBF83 7/3 | ELLBO 20/5 | M34B 20/5( 3P4l 9/-| U404 6/ | GETs74 9/6
TH5GT 7/9 | 413 9/6 | LoC1 AZL 5/8 | EBFSY /3| EM4  17/9 | MxP4  12/-|9par  12/6 | USO1 16/3 | GEX35 8/
1L4 2/3 | 611 8/8 { 1oz k /8 | AZ31 8/6 [ LBL21 10/8 | EM34 1176 MU12/14 4/6] SP61 2/-| U4020 6/6 | GEX36 10/~
iLA4 - 17/8 | 6F6G  8/9 | luD1 - [ 30PLI3 9/6| AZ41  6/8 | wose 4/81 EMas - 12/- | MX4v 8/8[3U2s  27/2 | VMP4G11/8 | GEX45 6/6
ILAS 16/10 [ GF6GT 7/6 | 1oD2  11/8 | 3uPL14 1246 | L3y 4/8| EC53 12/ | EMT1 13/8 [ N37  23/3] T4l 9/- | VMS4E 12/- | GEX64 11/8
ILDS  4/- 1 GF7G 5/~ [ 1081  10/- | 33 12/6| 1319 5/6 | BC54  6/- | EMS0 6/3|N73  26/-| TDD2 12/6 | vea 8/8 | GEX06 15/=
ILNS  4/8 | 6F% S/=1 1089 9/8 | 35/51 12/6| BLS3 10/8 | EC70  a/g | EMBL  7/- | N108  96/2| ThD§ 76| VP2B 978 | MAT100 7/9
IN5GT 8/8 | 6FL1  17/9 | 10F18  9/9|35A5 14/8 | C1 3 5
1P1 6/9 [ 6113 3/-| 10LD3 /3 | 35L6GT 6/9 | LCHS5 18/8 | BOoL 3/-| EMS5  8/8 | P41 8/8) TH21C 10/6 | VP4A 14/6 | MAT120 7/
1P10 - 4/8 | 6¥13  3/8 | 1OLDI1 9/6 | 35W4  4/9 | CK506  6/8 | oow 8/8
1P 5/3 1 6F14 8313 | 10P13  8/8| 3528  14/6 | CL4 19/6 | EOC31  7/3 | EN31 10/~ | PABCSO 6/8] TH233 g6/9 VPI3O0  7/-| 0As 8/-
1R  _4/- | 6FL5 8/9 | 10PLls 1176 | 35Z4GT 4/8 | CL33 118 | EOC32 4/- 2 AL0
134 3~ 8K17T  18/8| 11D3  1%/6 | 35Z5GT 5/9 | CV6 2/8 [ECC3Y 28/1| EYS1  B/8 | PCBS  9/6| TP25 6/ | VP4l 8/ | OATO 8/-
145 3/6 | AF18  13/5(1),ps  17/8 | 36 18/81CV63  10/8 | ECC34 21/7| KYSL 73| PC95  11/8| TPac2o 17/6 | vriss 9/9| 0A78  §/-

12 29/- 15/ { 39 £/61Cvas  14/6 | ECC35  5/-| EYSS  9/3|PCHT  7/8| TYS6F 11/3| V76 21/« | OA79 8/
1T4 17/~ | $6SUA  8/6| CV271 12/6 | BG40 7| EYS4  9/6 | PCCB4  5/6| UABCSO 5/- | VR105 5/6| 0A81  §/-
1U4 23| 41MTL  8/- CV428 19/-| ECOBL 3/6| E¥YS0 5/ | PUCBS /9| UaFs2 7/-| VRIZ0 4/9 | 0a8s 3/~
105 18/6 | 418TH 18/~ CYL ~ 18/4 | ECC82 4/8| EY88  8/8 ( PCC88 10/8] UBZ1 10/8 | VT61A  7/-10A88 4/
2A7 8/6 | 42 2/-|CYI0  8/6| EOC83 4/6| EY91 8/~ | POC8O  7/9| UBC41 /8 | VI501  8/- | Gage 8/=
2028 9/6 | 43 10/. CY3L  5/9| ECccss 576 | BZ35  4/8| pocisg 10/6 UBC3L @/8 | VUILL 6/ | 0agl 3/-
2D13C 8/~ |45 17/6 | v 173 [ KCuss 579 [ EZ40  6/3 | pCFa0 8/-| UBF80 58| VU120 10/-| OA95 878
2D21 5/- | 45728 15/- | D15 13/6 | Ecc8s  8/9 | Ez4l 8/- | pCFsa 6/3] UBF39 @/0 | VU120A10/- | 0A210 /8
up 10/8 (50A5 21/10 D42 10/6 | ECC18911/6 | EZS0  3/9 | porss 8/6( UBL21 10/8 ( VU133 7/ | 0A211 18/6
2X3 5 4/8|50B5  6/6 | Di3 3(~| EOCS07 16/ | BZ8Ll  4/=| pCruc /9| Uces e8| wal 5/ | OC16W 85/-
SA4 3/6 | 50C5 8/8 | D77 2/3 | ECF80 6/-| BZ90  3/9 | p(raol 10/-) UCCB4  8/9 [ W42  20/5({ OC19 £5/=
3A3 §/8 | 50CD6G40/9 | DAC32 V8 | BCFB2  6/3 | FC2 14/6 | pCF8oz 10/-f UCCES 6/~ | W61M 24/8 | OC23 28/-
aB7 4/8 | 50L6GT /3| DAKYL 3/6 [ ECHas 11/6 | FO4 8/9 | pPCF80510/6| UCF80 8/9 | W63  10/6 | 0C23 57/~
308 6/6 | 52KU  14/8 | DAFOS  5/9 | EC1804 24/~ | FC18  14/8 | popgn 6/3| UcH2l 8/-| w76 3/6 | 0C26 12/
3Q4 41815550 1476 | DOOSO 6/9 | kCU3 29/3 | FCI3C 17/- | pCLea  7/8] ('CHIZ  7/- | wi7 2/6| 0C26 85/
3QSGT 819 | 74 6/6| D4 10/6 | licHa1 gy. | FW4/5008/8 | pCLsa  7/e| UCRSL 6/6 | waim 5/9 [ OCu8 23/~
984 59|77 §/-| DL41  10/8 [ KCH33 22/8 | FW4/3008/8 | pCLgs 2/6) UCLSZ  7/8| w101 26/2| 0Cz9 16/6
3v4 4/9 | 78 4/9| LDT4  7/8| ECH35 6/3 GTIC  9/9 | pcLsa  8/9) UCLE3 8/8 | w107 1078 | 0C35 9/8
4b1 8/- | 80 8/3| DETI5 7/6 1 RCH42 7/8| GUSO  85/- | pCLss 12/8| UF4L  6/9 | wrae 17/6 | 0C36 218
SR4GY 8/6 | 6L5G 12/6 | 12EL  16/9 | 63 28/6 | DESS  8/6 | ECHBI 6/9| GZ30 /- | PEN4DD | UF4Z  4/9) x14 79| 0C4l  8/=

5T4 7= 1 8LuG  8/6 | 12H6GT 1/6 | gav 8/~ DF66  15/- | ECHB3 /6 |GWZ32  7/¢ 25/-| UF80  @/8 | X18 8/= | OC42 &)=
5U4G  4/8 | BL7GT /6 | 12J5GT 2/8 | 8542 6/6| DF73  30/- | ECHB4 @) GZ33 17/8 pmuonul UFBs  6/8| xo4 16/8| 0043 1278
5v4G  7/6 | gLI18  10/- | 1257GT 7/3100AG 67/6 | DI'S1  2/3| geLso ). | G234 10/ 34/-| UFs8 B/~ [ X41 16/- | 0C44  B/3
8Y3GT 4/9 | 6L19 9/8 1 12K5 10/- |guav %6 | DF96  5/8 | ucLaz 6/3 | UZ3T  14/61 pEN4s 7. U¥se  6/-| Xe1 6/8 | 0C44PM11/-
5Y4 0C45

9/6 | GLD3  6/8 | 12K7GT 8/8 | 900c 42/~ | DF97 10/~ | gCLaa 9/6 | H3o 8/-| PEN43DD | UL4L  6/9| X63 5/9 8/~
428 7= | BLD13  9/- | 12K8GT 9/- | 9oCv  ag/- | DH30 15/8 | RCLSG 8/9 | HABCS0 9/8 12/-( UL44  23/3 | X64 4/8 | OC45M 8/
5Z4 7/~ | SLD20 - 5/81 12Q7GT 3/8 [o0C1 16/~ DHB3 4/~ | BOLL80O Hlz 6 (PN 4| ULse 876 | Xnia 65/6 | 0C65  £2/6
8/30L2  8/8 | BNTQT  5/- | 12347 6/8 | 150R2 11/9| DH78  3/8 26/2 | HL13C 4/= | P1iN38310/3 X6

HL23DD §/- | PEN4533D L

HL41 3/9 10/-

HL4LDDB/6 [ PENA4 /-

HL42DD8/M | PEN/DD

HL133Db D 4020 17/8
PL3;

8/8

HN309 25/- | PL33 8/
UVK2 8/3(PrL38  16/-| UUS
HVR2A 88| pPL31 '6/8
w3 58| pLsz  s/8
[W4/350 §/6 | PL83  5/3
(W4/500 6/- | PL84  5/.
KBC32 20/5 { PL500 16/9
K35 12/6 | PM84  9/8
KL85 11/8 | PTI5  10/-[ Ulo
KLL33 21/7 | PX4  9/-

KT3 U

6ABG  3/8 | BPL 913 (128C7  4/- | 15002 %/e DH77 379 | EF6
SAMG  §/9 | 4Pus 6/8 | 12807 3/ | 191 18/-

8AB7 /-1 6P26  §/-| I29H7 3/ | 185BT 84/11 | DH101 28/~ | EF23
GAC7 3~ | 6P28  11/6|128J7  6/-| 158G  6/8 | DH10716/11 | EF36
8AUS /8| 6Q7G 4/~ (128K7 8/-|220B 10/6| DR32 78

6ATH 3/9 | 68N7 4/-| 19AQ5 7/3 | 2101  18/8 | DLg2 4/8 | EF86

0/8
688G £/6 | 6U4GT 8/8 |20D2 21/ | 6067 10/~ | DM70  §/. | EF97
6BAS  4/8 | 6USG 5/~ |20r2 11/6 7193 1/8| DM71  8/9 ( EF98
6BE6  4/9 ) 6U7G 7/-(20L1 12/6 | 7475 2/8| DW4/3508/6 | EF183
8BGSG 18/8 | 6v6G  8/9 [ 20P1  12/6 | 9002 4/68 | DW4/5008/8 | EF184
6BHE  5/8 | 6VEGT 6/6 | 20P3 13/ | 9008 2/6| DYSE  8/9
6BJ6 5/6 | X4 8/9 | 20P4  18/6 | A1834 20/-| DY8? 8/- | EK2
6BQ5  4/8 | £X5 4/6 | 20P5  18/3 | ACO42 28/3 | EoF 24/ | EK32
GBQTA 7/8 | 6Y7G 1R/8|25A6G  7/6 | ACO44 9/- | B83F 24/ | EL2
GBRT  8/3 | 674 5/- | 2518 4/9 | AC2IIL 10/6 | ES8SCC 10/- | EL32
8BRS 8/« | 626G 15/~ | 25U4GT16/2 ACz2pen11/8! E180F 19/6 | EL33

3 T33 16/-
K 28/= | Q2L 8/-1 Us7 29/- | AF117  5/8 V10/15A12/-
KTW61 4/9 | QP22B 12/8| U4s 16/8 | AF118 20/- | XA103 15/~

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS, DRMIB 13/-. DRM2B and DRMSB 15/6. LW7 21/- LW15 28/-. kMO 7/11. RMJ 6/3. RM2 8/3. RM3 3/9, RM4 12/9, RM6 17/8. 14A86 17/8.
14A97 18/6. 14A100 23/-, 144124 86/8. 14A163 88/6. 14B130 31/~ 14B261 11/8. FC101 16/9. 16RC.1.16.1 8/-. FC31 21/-. 16RD.2.2.8.1 11/-. 16EE.2.1.8.1 8/8.
1615A.1.1.8.1 4f-, 18RA.1.2.8.1 11/-, FC116 6/~ FC124 12/6. BB3 10/6. C2D 9/-. O2H 5/9. C2V 8/-. C3D 11{~. C3B 14/8. C3V 11/, R3/2D 4/3. Q3/4 3/7.
ELECTROLYTICS. Can types: 32 x 82/450v. 5/9. 50 x 50/350v. 71~ 64 x 120/350v. 8/3. 60 x 260/273v. 976, 100 x 400/275v. 12/6. 100/275v. 3/-, 200/275v. LY2N
100 x 200/275v. 9/6. Tubular types: 8/450v. 1/9. 16/450v. 2/9. 32/460v. 8/9. 8 x 8/4507. 8/-, 16 x 16/450v. 4=, 32 x 32/350v. 4/-, B x 16/460v. 3/9, 32/3507. 8=,
MULLARD Midget silicon rectifiers. Types BY100. Output 250 volts } amp. No larger than & shirt button, 7/~ each. Beries limiting resistance 1/8,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of businesa:—Cash with order or C.0.D. only. Post/Packing 6d. per item. Orders over £3 post free. C.0.D. 3/6 extra. All orders cleared day of receipt. Amy
parcel Insured against damage In transit for 6d. extra. We are open for personal shoppers 8.80—6.30 P.0. Bats. 8.30—1 p.m. Complete list of modern and cbeciste
valves, d P i 1 i etc. with terms of business, 6d, Plesse enquire for any ltem not listed with B AN
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IMPROVED

Modern styling in light
grey with legible black
engraving.

Constructed to with=
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
dips.
Improved Internal
mssemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

Mew standards of accur=
.:{, using an individual
calibrated scale pilate

d.c. ranges 2.25% f.s.d.
a.c. ranges 2.75% f.s.d.

Available accessories in<
Include & 2500V d.c.
multiplier and 5, 10

25A shunts for
d.c. current measures
ment,

MULTI

PRACTICAL WIRELESS

STANDARDS OF

P!

January, 1965

AGGURACY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Avo instrument and supersedes all
previous models. It is styled on mod-
ern lines, with new high standards of
accuracy., improved internal assem-
blies, and incorporating panclimatic
properties,

The instrument is supplied in an attractive
black carrying case, which also houses a pair
of leads with interchangeable prods and ¢lips,
and an instruction booklet. It is packed in an
attractive display carton. Robust real leather
cases are available, it required, in two sizes,
one to take the instrument with leads, clips
and prods, and the other to house these and
also a high voltage multiplier and a d.c. shuat.

MINOR

D.C. Current: |00pA f.s.d. —A f.s.d. in 5 ranges Resistance: 0-2 MQ in 2 ranges using |.5V cell.
A.C. Voltage: 10V fs.d. —1,000fs.d.in 5 ranges Sensitivity: 10,000Q/V on d.c. Voitage ranges.
D.C. Voltage: 2.5V f.s.d. —1,000 f.s.d. in 6 ranges 1,00002/V on a.c. Voltage ranges.

D.C. Millivolt range: 0

—100mV f.s.d.

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

myrn AVOCET HOUSE < 92-96 VAUXHALL BRIDGE ROAD « LONDON,S.W.I = VICtoria 3404 (12 lines)

MMy

*x X

TIME TESTED

LOW PRICED KITS * x%

e

5 DIFFERENT TRANSISTOR
RADIOS FOR

IN

ANYONE P
CAN BUILD RADIO!
IN2-3HOURS onNLY

EW RADIO| AMAZING  CIGARETTE

N & 8 con-
3‘@ /00 & nections  {or
pract- R4 first radio to work.
Just look. you get

Radio Book. A.B.C. Plans, Cabinet,
Carrying Case, Loudspeaker (alone 17/8)
Earphone, 4_ Semi-conductors, oils,
Condensers. Resistors, Tuner, Switch,
Screws, etc. YES—EVERYTHING ! Loud
clear English and Foreign reception, As
supplied to Educational Authorities, H.M.
Forces, etc. TESTIMONIALS GALORE.
Mr. R. O'D. of Londonderry, writes:—
s, I received your components and I must
say that I am very satisfied with them. I have
T COMPLETE H( D

RADIO COURSE, Originaily £6 SEND
ONLY 35/- plus 2/6 post ete. (C.O.D. 3/-
extra).

19/6

EVEN TIIE OLDER
BUILD THEM! ...

clear.

writes: ‘. .
your sets Successfully. it is the first time

can follow them . . .

Manufacturers to You.

plus 1/6 post ete, (C.0.1. 2/6 eX.).
PARTS AVAILABLE SEPARATELY

CHILDREN
no soldering—only
16 connections! then hear it reach out
bringing in station after station, loud and

Palm-of-hand size 45 x 2i x liin.
Many Testimonials: M.t. of Bradford.
. 1 have just completed one of

have ever tackled anything like a radio, and
I must state here and now, I am amazed h0w
eqsy it is to a layman like me. Your instruc-
tions and plan have obviously been very care-
fully thought out so that even the most dim
' Direct from

SEND 18/6

186

Yes. a perfectly ordinary packet of
cigarettes!—but  watch your friends'
astonishment on hearing it fetch in
station after station, loud and clear! Still
holds 10 Cigarettes—yet cleverly con-
ceals highly sensitive, fully transistorised
circuit (ineluding tiny battery). Even
a young boy can assembly it in under 2
hours. No soldering. No expericnce
necessary. Only 18 connections to make.
1dea) for taking to work with you. From
our bulging testimonial file, Mr. D.B. of
luddersfield writes:—*. .. I have fitted
the parts in and it is working wonder-
fulty ..." ALL PARTS including Semi-
Conductors, A.B.C. Plans. ete. ONLY
18/6 plus 1/6 post, ete. (C.0.D. 2/6 ex.).
{Parts available separately).

R.C. of HARRINGAY writes
Received with thanks Skyroma

B.M. of HARROGATE writes
... 1 would like to thank
you . . . it is a real bargain.

READ WHAT SATISFIED
R.

LS. of LONDON W.8 writes D.R.
...given it a good try out

... delighted with this radio
...glad if you could send
one more.

.. VYery pleased. Working and | am very pleased with and as clear as a bell,
well, the results.
S.B. of SOMERSET writes T.F. of STEVENAGE writes

radio.

CUSTOMERS

of GLASGOW writes
it is a lovely little thing

| would just like to say how
pleased my son is with this

SAY ———
J.W. of BRIGHTON writes

... 1 have recommended your
radio to many of my friends.

W.H. of MIDDLESEX writes
Thank you for my ear
little radio. it is a
treasure to me,

ll CONCORD ELECTRONIGS

WwWWwWWw.americanradiohistorv.com
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Fig. 31 The push-pull amplifier circuit used in the practical example.

when it is desirable to halve its
r.f. inductance. Near to the tags
small holes enable short wire
connections to be dropped
through to the valveholder
tags. Other underside leads and
components can be earthed at
the valveholder common point
or fed through the panel to any
point on the bus-bars.

Heater, h.t, a.v.c. negative
‘feedback and other long lines
should be stitched to prevent
them from drooping and touch-
ing other parts. Although all
wiring can be bare it would be
ridiculous to spurn an insulated
lead if this could help to
achieve the speed and sim-
plicity that is the aim of the
system. Centre-tapped heater
wiring is an example. The
twisted pair for this must
obviously be of insulated wire.
The single lead for an unbalan-
ced heater supply, however, is

often more conveniently
arranged with bare stitched
wire.

With a thin bread-board and
fairly fine wire transistor cir-
cuits present no problems.
Wire-holes can be pierced with

881

an awl. Screwed tags will
generally seem too large for
this miniature work, therefore
the alternative anchorage illus-
trated in Fig. 2 should be
scaled down for this purpose.
All components can go on top
and the wire can run on either
side; the underside clearance
can be reduced to as little as
%in. Remember that plastic
materials are poor conductors
of heat and that power transis-
tors must be mounted on the
area of metal recommended by
the makers to avoid thermal
run-away,

A Practical Example

The amplifier shown in the
photograph is used for a des-
cription  of practical work
because most of its circuit
(Fig. 3) is familiar. It was built
to test a number of unconven-
tional  output  transformers
that will not be described here,
and as the photograph shows
signs of the rough experimental
treatment a little * tidying up ™
has gone into the wiring dia-
gram, Fig. 4. To achieve the
utmost clarity the drawing is
purposely out of scale and the
components have been spaced
much more widely than in

Heater wiring
has been omitted
for clarity

Oroferomanaes

0
SO

[ .

Fig. 4: The bread-board wiring diagram of the amplifier circuit of Fig. 3.
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the photographs, although their relative positions
are unchanged. This is for the purpose of illustra-
tion and the practical version would be compressed
to the scale of the photograph.

Fig. 4 is an underside view and everything visible
on that side is depicted in bold line (double to indi-
cate air-spaced wires), while top-side wires and
components are ‘ghosted” in broken line. 1
suggest the following procedure which will be suit-
able for wiring the majority of circuits. Beginning
at a tag screwed to the flange of the input socket
run an earth line on to the top side to all valve-
holders and to the negative terminal of the power
supply. Drop wires through to connect earth to the
appropriate tags on the valveholders. Connect the
insulated and twisted heater wiring, pressing it
close to the surface of the panel. Alternatively, this
pair can be laid on top and fed through where
needed for connection. The heater wiring is not
shown in Fig. 4, which does, however, indicate tags
in places where none are to be seen in the photo-
graph in order to make clear indication of certain
connections. The constructor will quickly learn
where tags are essential and where they can safely
be omitted.

Begin the signal circuit with an air-spaced
connection from the input socket to V1 grid and
solder R1 at the valveholder. Strap cathode and
suppressor across the valveholder with a short
insulated wire and from here tae a bare wire
through to the top where C1, R2 and R3 are
supported on tags in positions very similar to those
in the theoretical circuit. These three components
have a common point to which the feedback lead
is connected. C2, quite small, is supported on top
of the panel by stitches with its wire ends fed
through to the screen-grid and common cathode-
suppressor tags. R4 makes a point-to-point connec-
tion to the decoupling network.

This first valve stage illustrates very distinctly
the way that wires in crossing directions can be kept
safely apart by separating them to opposite sides
of the panel, and even with the deliberate *“ expan-
sion ” of the drawing the shortness and directness
of the wiring is noticeable. Wire the anode to a tag
supporting the load resistor R5 and the grid com-
ponents of V2. Although an insulated wire was
used for the direct grid connection during the
experiments this can be left bare in a normal job
not subject to frequent alteration. R7 makes a
point-to-point connection to the other grid of V2,
from which a wire feeds through to C5 on top of
the panel. Strap the cathodes with insulated wire
across the valveholder and ‘connect R8 to earth.
Connect the anodes to R9, R10 supported on three
tags.

The decoupling components for these two stages
have resistors on the underside and the double
electrolytic capacitor above; the correct wiring for
this network is as indicated in Fig. 4 and not as
used for a special purpose in the prototype.

Again following circuit sequence and avoiding
the unrelated positioning often needed with group-
boards, connect the coupling capacitors C6, C7
convenient to the anode resistors and to the grid
components of the output stage. Fit the four bias
components on the top with the resistors R16 R17
raised well clear so that their heat may be dissipa-
ted in air. With many output transformers it may

WIRELESS January, 1965

be best to use flexible insulated connections from
the anodes and screen-grids, as shown in the
diagram.

This is not intended as a final amplifier design,
for readers of this journal are already well served
in that respect. but it is familiar enough to enable
the bread-board version to be studied without diffi-
culty. The layout shown could be used for any
similar circuit provided the design differences (in
feedback arrangements, for instance, or added
phase-correction networks) are incorporated. The
amplifier was particularly well behaved in the high
frequency end of the audio range, and this was
undoubtedly due to the absence of stray capaci-
tance which. with a metal chassis, can be high
enough to influence feedback stability.

Layout Planning

Perhaps the most welcome virtue of the bread-
board is the elimination of metalwork, for the con-
struction and assembly work is delightfully easy
with laminated plastic. As always, the best results
will be the outcome of a little advance planning.
Shuffle your components on the bench until you
arrive at a layout that is compact and suitable for
the circuit and physical connections, deciding
which shall go on top and which below. For a
start in planning you could begin with positions
similar to those of the circuit diagram, but be
practical about this when some variation is
obviously preferable. Measure the area required,
sketch your final plan, and then go to work on the
panel.

You will not find edge stiffeners necessary with
small panels and light components, but the
addition of the 1in. square hardwood strips does
aid cabinet installation and heavy parts like trans-
formers do need this extra support. I have com-
pared this panel system with the old bread-board,
but, curiously enough, the edge stiffeners actually
convert it into a shallow box not unlike the
(genuine) cigar boxes used for crystal sets in even
earlier radio times!

LAST MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here's one you can
arrange now . . . in a few moments . . . in the comfort
of your own armchair. A year’s subscription for
PRACTICAL WIRELESS is the ideal gift for friends
who are radio enthusiasts.

But hurry! You must send now to make sure that first
copies arrive in time for Christmas. Simply send your
friends’ names and addresses, together with your own
and remittance* to cover each subscription to The
Subscription Manager (G.3), PRACTICAL WIRELESS,
Tower House, Southampton Street, London, W.C.2.
An attractive Christmas Greetings Card will be sent
in your name to announce each gift.

* RATES (INCLUD!NG POSTAGE) FOR ONE YEAR
(42 ISSUES): U.K. and OVERSEAS £1 9s. 0d.
U.S.A. $4.25.

To make sure of your own copy why not place a regular
order with your newsagent.
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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 recsipt
Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@® MARTIN AUDIO KITS

High quality, easy to assemble m F1 Units. Fully Transistorised

for mono and stereo/working. All units are assembled and tested

and the constructor has on]%hw link together units chosen for
e following mono units avallable.

Input selector 47/86.

/8.

Pre-amplifier with volume control 37/6.

Mixer Unit 79/8,

Pre-amplifier with tone and volume controls 62/6.

Main Amplifier 10 watt, 3 ohm output £5.12.6,

Unit 7 Main Amplifier 10 watt, 15 ohm output £6.12.6.

Power unit for unit 6 52/8.

Unit 8 Power Unit for unit 7 55/-.

Unit 9A Sneclal pre-amplifler for low output Plck-ups 55/~

Unlts 1, 2, 3 and 4 are avallable for stereo working at twice the

Prices shown Smart plastic escutcheons are available for all

f.e binations of units. Full detatls {n the Martin lllustrated
aﬁst avallable free, H.P, Torms avallable on any combination

. SPEcIAL LOUDSPEAKER BARGAINS
E.M.L 13 x 8in. Elliptical. 10 watts, 3 ohms., 39/68. P. & P. 2/6.

@ STEREO COMPONENTS

Morganite ganged poLenLlometers as specifled for the Mullard
olrcuits. s Log/Anti-Log, 500k, 1 meg., 2 meg. % Log/Log. 50k.
250k, 1 meg., 2meg.  Lin/Lin 250k, 500k, 1 meg., 2meg. All 10/6
each. Postage extra.

® GRAMOPHONE EQUIPMENT
ALL LATEST MODELS

Hire
ALL POST Cash Price Deposit Mt.hly/Pmm.
RECORD CHANGERS
G PU nisd T(NFIM 26.17.6 £1.12.6 6 of £1
ono ed hea a0 . o
G?)REARD %ﬁl{los lf-}{I) £11. 9.0 £2. 8.0 12o0f
e-Luxe oo . 8. o
GARRARD AUTOSLIM L2
A'Té (Stereo/Mono PU) .. £12. 5.4 £2. 9.4 120f 18/-
G&%I%A}J{II;IAurOQLd)n 7.19.6 £1.10.8 6 of 4.0
ug in hea .19. .10. o 4.
GARRARD ATS LM (300 LMf L 10 £
sgev;e%'/ﬁgx?éc’xg'up e 12.15.0 £2.15.0 12 of m
G(AMRRAP!I{JDI T head) Zl ! 12 of ls
ono p n he . 0. 8.2 £2. 4.2 o 15/4
g.g R, UA u%‘C& Mono PU) “£7.15.0 £1. 18.0 6of £1.2.0
TCBS SLereoILPﬁS) lg 0 £2. 6.0 6of £1.4.0
B.8.R. TUI2 (TGB G'Ml %ol{ll"é‘;‘)ngq-l.l‘;lé%‘llni‘s dof £1.1.0
.6 [ .1
B.S.R. GU7 (T08 P . .8.
e Mono 18.8 £1. 8.8 3of £1.6.8
(Mono PU) £5.9.11 £1.12.11 3of £1.9.0
SCRIPTION UI\lTb
GARRARD 4llF GC8 6.6 12of £1.4.5
PIHILIPS AG1018 (S/M PU) ﬁlg 10.0 £2.1 .0 12 of 8/8
Many of the above can be sup for stero working. See our

Gramophone Equipment List or details.

@ JASON F.M. TUNERS

We stock all parts needed tor the construction of these excellent
tuners. All parts can be subplied separarely but we can offer
attractive reductions in price if all {tems are purchased at same

time a8 follows;
FMT?2 (less power), £7.15.0.; FMT? (with power), £9.12 8-
wer). £0.9.6.; FMT3 (with {ower) £11,

FMT3 (less

FMTI, £8.12.6.: Mercury 2, £10.14 8- J 'V/2, 214.12-8-
Hire Purchasé Terms available, Ask
@ PHILIPS ELECTRONIC ENGINEER KITS
The Phllips EES. A wonderful new kit for the beginner. Eight
different circuits can be built including two radio recelvers, a
gramophone amplifier and morse practice set. High qualit.y
components only are sufplled including Mullard Transistors.
No soldering required—all componem,s can be used agaln and
again, Price £4.18.8. post free.
The Philips A2 Accessory Kit. This is for use with the EES Kit

and 13 makes o38ible constructlon of a further twelve clreuits
includi lsctronic Organ and {nter-comm get. lmbortant.
The A20 1t. cannot be used by {tself and s only suitable for use

in conjunction with the EES, Price £3.9.8. post free,
gn é}ilgstrned leaflet is available free. Please send 3d. stamp for
05

@ MAINS TRANSFORMERS

GILSON: W0741A 6/- W0839, 58/8, st 2/9; W01328,
8976, post /0 ,,f,""l 0016, post 316: WOLH88 i bast ars: Wora:
N4 ~'87/-, post a/8; P2630, 57/3, post ¥/3; Pasd,

801 Dbt 4fo; Bass, o pooe 3/-; P2931, 59/, Post 3/3.

@ SPECIAL OFFER PICK UP CARTRIDGES

RONETTL 105 Stereo/Mono Lutridﬁ{ List 59/4 OUR PRICE

23/6. B.S.R. TCS M Mono, 19/8; G 8 and GC2
ono 15/-. All complete with fixing lbrscket and styu

All Post Free.

@ ILLUSTRATED LISTS

lilustrated lists are avallable on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQULPMENT ‘AMPLI-
FIERS. Any will be sent free upon request.,

@ AMPLIFIER KITS

We have fuil stocks of all components for the Mullard 510.
Muliard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo.
Mullard Mixer. Fully detailed list an any of these seat upon
request.

Instruction Manual: All Mullard Audio Circuits in *‘Cirouits
or Audio Amplifiers”, 9/5. Post Free.

@ LATEST TEST METERS
re Purchase

Hi
Cash Price Deposit Mthly/Pmts.
£4.16.0 120of £1.15.2
120f £1.12.9
12 of 4/4

AVO Model 8 Mark ITX
AV0 Model 7 Mark II..
AVO Multlmluor Mu-k 4

T.MK. T .. £3.19.6 £1. 3.8 dof 21.2.0

'l K. ’lPsS £519.6 £1.15.8 3of g£1.11.4
T.M.K. Model 500 .. £8.19.6 £1.15.8 12of 1%5

TAYLOR MODEL I27A’ .. £10.10.0 £2. 2.0 120f

Full detalls of any of the above subblied free on request.

The AVO Modeis 7 and 8 are both latest models from curreni pre-

duction—not to be confused with Government Surpius,

©® TAPE RECORDING EQUIPMENT

TAPE DECKS Hire Purchase

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts.

COLLARO STUDIO, Iatest

model, two track, urndmat!c

Heads .19.6 £2, 3.

Four tracks, Marriott Heads 617 12. Olﬁ!R
IM{I‘IN TAPL AMPLIF

Tape Amplificrs

For Collaro 8311.V 2-Track £11.11.0. 83114V 4Track £12.19.0.
Tape Pre-Amplitiers
8319-CP 4-Track g.’.

12 ot 16/4
28

For Collaro 8319-CP 2-Track £8.8.0.

Drop through assembly for mounting €319 Pre-Amp under

Deck. £1.11.6.

?arr) ing Cases with speaker, For Collaro Deck and 8311 Ampl-

ier

1.P. TIERMS avallable on decks, amp. and cases. Ask for quote.
MULLARD TAPE AND PRE-AMPLIFIER KIT

We stogk comglete kits and all separate components for the

Mullard Tape Pre-Ambplifier. Fully detailed list available. .

@® “SYNCHROTAPE” RECORDING TAPE

Low prlr.ed Brlt.lsh uwe. all reels fitted leaders. All post (ree.
Standard Play: 600ft. (5°) 15/~; 850ft. (51°) 18/6. 1,2001¢. (7') 22/8,
l.ong Play: 900"4 (5') 18/8; 1. ‘2001t (51) 22/ XBOOR 17 28/6.

@ HI-FI LOUDSPEAKERS

GOODMANS: Axiette 8in.. £5.5.7; Axiom lOln 38.6.11. 12n,

Axiom 201, £10.17.4: 12in.  Axiom 861, £15.4.6: 12in. Audiom

51 Lass, £9, 2.8 12in. Audiom 81 ans£14.7 81 ’l‘rebax Tweeter,
s XO5000 (,rossowr unit, £2.0.11.

WHITELEY: HFIO 6 7.7 03 HF1012 10in., u}lg.

1VFH16 61r 56,6,0; THIS SiD. é519. 8 10 Twoeter, u.m.o lgg

Tweeter, £1.12.3; x Crossover unit, £1.13.3; k

Crossover unit, £2.2.0. H.P. Terms lBVNllble on al.l apeak

@ NEW MULLARD CONDENSERS

Mullard Miniature Foll and Polyester condensers as used in the
latest TV and Transistor sets. Postage extra.

Miniature Foll. 30 volt orklng for Transistor sets. .0Olmnfd,
7¢d.: .022mfd, 9d.: .047mfd, Bd.: .1mfd, 11d.

Potyester Tubular € uuacllora. Moulded outer case designed to
withstand accidental contact with the soldering lron. Tolerance
10%. 212.5a\ range: .0lm! 1/60 d :?Iﬂmrd' all §d. each. .lmfd,
1/2; .22mid, 1/2; 47m1’d 3 .

400v. ranke: .001mfd 00221'nfd. 0047de .0lmfd, .022mfd, all gd.

each. .047mid, 1/2; .1mfd. 1/3; -23mfd, 1/6: .47Tmfd. /5.

® OUTPUT TRANSFORMERS
GLLSON: W%

67, 32/6, postl/b Worrse.
wmsq xiz/%.. p

WO0G96B, post 2/8. w0892, 75/~ post 2/9.
889:.D0st. 246. W1798A.667.pos t /6.

R I H Qmwst 2/9, Pﬂal 75/-,
49/9; P2642, 4 B, lus pout 219
P2641, JO/Q Dosb 2/- P2528, 18/9- POS M lgl

* TERMS OF BUSINESS
Cash with order or C.0.D. We
charge C.0.D. orders as follows:
Up to £5 minimum of 4/2. Over £5
wnd under £10, 2/8. Over £10, no
charge, Postage extra on CASH

WATTS

(MAIL ORDER) LTD.
54 CHURCH 8T., WEYBRIDGE, SURREY

Avallable 8n any ftem. Repay-
ments pver 3, 6 or 12 months &

minimum charge 10/~ 8ix
mol:nhs: Deposit 5/- in the &

BADIO * HIRE PURCHASE TERMS

order under £5 except where Telephone: Weybridge 47556 ggg'vé%e lcshﬁ.rzeTll:lcve mmm:]nmu:n
:;:?d;)rld:::agm'::&;g ve; Pleass note: Postal business only from this address lghe::‘s:l l?)li the Service
price. Callers welcoms by appointment 20/~.

.
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THE WORD M BZI[
)

~Q IS THE REGISTERED OUR RANGE OF PRO-

DUCTS IS 5@ GREAT THAT

TRADE MARK WE NOW HAVE TO

REGD. | REQUEST THE AMOUNT

OF DENCO (CLACTON) LIMITED .i)flz:-::.ﬁi%lt;glEJRGENiz

IT 1S ALSO A GUARANTEE OF oAV YOU POSTAL ORDER

WORKMANSHIP AND oSN
TECHNICAL PERFORMANCE STAMPS.

MODULATED TEST OSCILLATOR MTO.I

% Provides modulated signal suitable I.F. alignment, also trimming
and tracking R.F. circuits.

* Frequency is continuously variable from 170-475 kcfs and
550-1,600 kc/s.

% Suitable for the alignment of transistor receivers.

* Operates from a single 9-volt grid-bias battery (not supplied)
which is housed within the unit.

% The case is manufactured from steel and is finished in silver
hammer. The front panel is gloss black bearing white lettering.
Dimensions are 5{%in. x 4-%in. x 3in.

+ Supplied with full operating instructions.
PRICE £3/17/6
Stop Press 3 Pole 3 Way 3 Bank Switch 7s. 6d. each | Pole 8 Way

s. 3d.
DENCO (CLACTON) LTD.

(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

—_—

study radio
electronics

a naw way!l

i

[~ vl K
CHAS. H. ¥

BBl
OUNG L

TD.

TWIN FEEDER 300 ohm twin ribbon feeder, similar K25
6d. per yard K35B Telecon (round) 16 per yard. Post on above
feeder and cable 176 any length. 5

COPPER WIRE, 14G., H/D 140ft. 22/6; 70ft. 1176, P. & P. 2/6.

Other lengths pro rato.

N A:l'l (Ll:AL E.XT E N S Icgl?rlnf OLLEGE AERIAL INSULATO;&, Shell type, 2in. 9d. Plus Postage
‘modern technic;Ihamo-study courses. gEgAF'lerc. FEEDER SPREADERS, 6in. type F.S. IOd.-each.
These courses, run by fully qualified tutors, make use Ll FgRIECES Rl for centre of dipoles
ofeverymodernteaching techniqueand offeroptional 2 METER BEAM 5 ELEMENT W.S. YAGIL. Complete in
residential study at week-ends, Courses include; box with |-24in. mast head bracket. PRICE 49/-. P. & P. 3/6.

SUPER AERAXIAL CABLE, 75 ohms 300 watts very low
Elementary Radio e Joss 178 per yard. P. & P. 2!-. 50 ohm, 300 watt coax very low
A correspondence course in y radio eng| g whi loss /9 yard. P. & P. 2/-,

Includes the use of home assembly kits.
Electronic Engineering (introductory)

ABSORPTION WAVEMETERS 3.00 to 35.00 Mc/s in 3
switched bands. 3.5, 7, 14, 21 and 28 Mc/s. Ham bands, marked

e A _ co on scale. Complete with indicator bulb. A MUST for any
In nsst_:c:itmn .W't-h Cfﬂmtﬂesx‘l-y qorresponden::udym Ham shack, 22/6 post free. .
Y 5 home

practical,

rested in, Lo!

57 Russall Street, Cambridge.
NAML

snd coupon for fres brechure, stating courss you arc

National Extension College (ET}
Advisory Centre for Education Ltd,

VARIABLE CONDENSERS All brass with ceramic end
plates and ballrace bearings, 50 pF, 5/9, 100 pF, 6/6, 160 pF,
716, 240 pF, 8/6 and 300 pF, 9/6. All fitted with rear extension
for ganging. P. & P. -, Also Flexible Couplers, I7- each.
SETS OF VALVES for ARS8 (14) £3.10.0 post free.
METERS. 3tin. with 24in. scale, 0-10 mA, 15/<; 0-100 mA, 15/-.
P. & P. 176,

THERMO, 2iin. round 0-2.5 amp, 7/6 each. P. & P. 1/6.

BIRMINGHAM 4

coumsE .

Lo s S P v W Y G Gmey P SR W A Ry P PR SE S

|
I
= | 170-172 CORPORATION ST.
]
|

= - Telephone CEN 1635
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A CUMMENTARY BY. HENRY

PRACTICALLY

WIRELESS

'l‘HE turn of the year 1s the

time for three things: reso-
lutions, diaries, and wild, wicked
speculations about the year to
come.

Take a look at any daily
paper; any weekly periodical;
any monthly magazine. You will
find the sages and the pundits
solemnly pontificating on the
prospect that lies before us.
Never a word, you’ll note, about
the equally emphatic predictions
of yesteryear. Unless, by some
twist of chance, the random
shaft of prophecy hit the mark
and became fact.

This column has learned its
lesson about resolutions. Wilde
observed accurately that the
fatality of good resolutions is
that they are always too late. He
might have added that the fatuity
of the bad ones is that they
are always too easy to keep.
Like the resolve ~made 1o
wrap each joint firmly before
applying the solder:later regret-
ted when one discovers the com-
penent was fastened to the wrong
tag. Or the determination to
build and test all those coveted
pieces of equipment: usually
resulting in a heap of half-com-
pleted junk in the corner of the
outhouse.

No, the only resolutions your
scribe will impose are the few he

A heap of half-completed junk.

EApects  olhers o adiaciy o
Writing legible letters, enclosing
stamped, addressed cnvelopes,
keeping strictly to the point .
especially when writing to the
Editor.

He could add also some opti-
mistic hopes: that manufacturers
of radio equipment would resolve
(a) to be a little less enthusiastic
when applying the power screw-
drivers to those dinky-headed
self-tapping screws; (b) to eschew
the plastic knob that disintegrates
when threatened with removal,
and (c) to provide some sort of
service data on the tangled
mystery their clever advertising
has sold us.

Or, to be even more optimistic,
to hope that the radio trade
would regard the questing ama-
teur as a friend and not a poten-
tial rival. Would ‘supply, not
necessarily at less than full profit-
making prices, the asked-for
spares across the counter. But
that would imply a revolution
rather than a resolution.

Diaries: what of them? There
is no lack of exemnlary material.
But the famous diarists of the
past do not seem to have inclnded
a radio pioneer among their
ranks. Pepys was, it is true, well
versed in the art of communica-
tion: but mainly on the wave-
length of serving-maids. Dampier
had something of the right idea,
stuffing his rolled manuscripts up
his hollow. bamboo rods for pos-
terity to find. And as for John
Fvelyn. though he was a Fellow
of the Royal Society, it is hardly
likely he could whip up much in-
formation on electronics at the
end of the seventeenth century.

Nowadays, we are all too busy
to bother with more than the
cryptic ideograms that may once
have been meant as reminders
about those standard faults and
useful formulae. Pages are
covered with strange snippets of
circuits and figures that bear no
relation to anvthing, least of all

www americanradiohistorv com

Pepys was well versed in the art
of communication.

the date at the head of the page.
Interspersed wWith odd shopping
lists, telephone numbers now ex-
directory, and addresses of bank-
rupt firms that were once the
source of our bargain lines in
spares. I can trace the progress
from a Short-wave Two to a
Communications  Double-Super
that never did reach completion.

Leafing through old diaries,
which one dare not throw away
in case the information comes in
handy, is a pleasure akin to
browsing through the musty back
numbers of P.W. But some of the
entries seem completely foreign.

Wilde was right to observe that
everyone should keep someone
else’s diaryv. It certainly looks as
if someone else was keeping
Henry’s during the stereo up-
surge of ’58. How else to account
for those enthusiastic entries:

* Double amp — try feedback
over balance .. .” or

* Speakers — 7'+ Ze=777.
Match Trans. 8mf series . ”

“Back-to-back cardnond-—sound
cancellation? What price Blum-
lein?”

Perhaps the most interesting
part of the modern diary is the
“specialist ” section. We find
ranks of these handy pocket
compendiums in the bookshops.
Whether you are a Boy Scout, an
engine-driver, a rose-grower, a
radio fanatic or a plain and

—continued on page 898
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PART 4—FEEDBACK IN TRANSISTOR

CIRCUITS

Understanding

7

SEMICONDUCTORS ..ccic oo

CONTINUED FROM PAGE 774 OF THE DECEMBER ISSUE

RANSISTOR amplifier gain also depends on
the interstage coupling. This consists of the

emitter - collector capacitance, impedance
matching between stages and the working
frequency.

The gain of an amplifier may be altered by

- taking some of the amplifier output and feeding
it back to the input. This method is known as
applying feedback.

Feedback may be split generally into two main
eategories: Positive feedback, negative feedback.

When positive feedback is applied to the input
terminals of an amplifier it is additive to the input
signal and therefore it can be said that the
amplitude of the input signal is effectively
jncreased. The gain of the amplifier stage itself
is constant; the amplitude of the input has
increased, hence the output amplitude will zlso
increase. The apparent gain of the amplifier has
then become greater with the application of
positive feedback.

Fig. 25 shows the input signal, the signal fed
back and the effective value of input due to feed-
back. The input and feedback signals are in
phase,

Positive feedback
signal

Negative feedback is that feedback which, when
applied to an amplifier, makes the effective input
signal smaller; the output signal is then also made
smaller. Stage gain will then appear to decrease
by applying negative feedback.

Fig. 26 shows diagramatically the effective value
of input signal due to negative feedback.

Input and feedback signals are in opposite phase
or 180° out of phase.

The application of feedback to a circuit may
have several other effects on the functioning of
that circuit, otherwise there would be little need
to ever apply negative feedback.

A most important effect is on the working
frequency range or ** bandwidth .

Although positive feedback increases amplifier
gain the bandwidth is made smaller. If an
amplifier is required for small frequency ranges
only, or even for a fixed frequency, positive feed-
back would be ideal.

Negative feedback increases amplifier band-
width. This would be used in a circuit which
required a stable gain of a wide frequency range
such as an audio amplifier used for both speech
and music.

Unintentional feedback in the
circuitry may take place due to
component positions. Two resis-
tors connected in the circuit, side
by side, will act as a small value
capacitor. Component positions

Input signal
with
feedback

put =
_signad M

R Y%

Negative feedback
signal

VAW

Fig. 251 The effect of positive feedback on the input signal.

Input signal with

are of more importance in valve
circuitry than in transistor cir-
cuitry due to the larger component
sizes but are still of some impor-
tance. .

Too much positive feedback
could drive a transistor into cut-
off or saturation, whereas negative
feedback may dampen the input
to such a degree that no output is
obtainable.

Feedback is also used exten-
sively in a series of electronic cir-
cuits known as oscillators.

A pendulum is an analogy to the

feedback

i

Fig. 261 The input signal with negative feedback applied.

oscillator.

The mechanical movement of
the pendulum is such that if some
force is not present to sustain the
swinging action the sweep angle
decays due to friction losses at the
fulcrum and a minute amount of
windage.

Vi
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SOUTH SUPPLIES 95, OLD KENT RD. §.E.1 BER 5810
72, BOROUGH HIGH ST. S.E.1 IE‘IOP 212?
ELECTRICAL LTD. 80, HIGH 8T., EDGWARE DG 675
Posg order. (0 83, Uld Kent Road, London, S?E.l 17, WOODFORD AVE. ILFORD GRE 4815
TECH. MODEL PVY-58 YACUUM EECO 4.Ch. Transistorised

EECO Model S.E.378

Push Button 20,000 O.P.V. Test Meter
D.C. Volts. 0s1
10-50 - 250- 500 «
1000

-10-350-

230500 ¥

- 10000 L
RN S
Current l..\‘ "L
S04, lomA. Ty e
SumA.

Resistance 0-5K Q -5(100K 3-6M (1.

tnductance  S0H-5000H. Capacitance
L50pk-0,020F. LB, —200 +22LB
200 360N The simplest and most
efficient meter on the markel at £££s

below its troe £5.15.0 P. & P

value, 246

EECO Modal S.E.550
100.000 O.P.V. PROF%S%!&:NAL TEST
i
] [ Highest accuraoy
on DUV,

25¢

U at 100,000
0.P.v.
U-50

500-1000 at

1000 at 12,600
O.P.V

0-10(18 at 500mI\.
50mA-10 at 150mA.
20, -2m-200h 20k,

160 Centre Scate,

—20 to 62 (QdB—0.776v).

£7.19.0 "2 *

D.C. Amps
0123018
Resistance
Liuk- 16k
Deaibels:

4 Tranrlstor
Tape lteconley i
Power vutput
Is0mW  Frey,
reaponse
500-40,000
C.P.8. Recr
ording D.C.
bius § track
Wawdnd
Flutter less
thap 2%
Signal  to
nuise  ratio
26db  (1,000¢/8). Built in 24in, p.m,
speaker. Buattery ille approx. 10 hours.
Reuote control switch on uucrophone
gives many more uses to this tape re-
corder. 1t algo has a bullt lu amphfier
socket  for telephone amplitication.
Many other nses. It comes complete
with mlcrophone, personal earplece,
8in. Tupe, S8pare spool, Batteries. Al
this for ONLY £5,15.0, plus 6/9 P. & P.
(Fully guarsuteed).

SUN
ACE

4 transistor
new push
buttoan
Buper de-
uxe tape
recorder elr-
cult 4 traus-
istors, {e-

cording D.C. bias ¢ track built in 24in,
P.M. speaker. Recording time 17 mins.
approx. on 200ft. tape. Batteries 1 U2—
1 PP3. Complete with crysta) micro-
phone, personal ear phone, 200ft. tape
and reel, spare spool carrying strap and
batteries. Wonderful value. At only
M.aﬁ.o. plus 4/9 P. & P. Fully guaran-
teed,

' Height tully upened 854,

TUBE VOLTMETER

Finest design for stable and accurate measure-
ment. 1% tolerance on all resistors. Large design
4in. 200/ weter for accurate resdingv 11 meg.
ohwm Input, .

Ranges:
—b.C.v -5-15-50-150-500-1500V.
+DL.CV, -5-15-50-180-500-1600V.
A.C. V. 0-1.6-5-156-50-130-500-1600V.

RMS
0-1 4-4-14-10-140-1400-4000 P.p.
Reslstance: 2 ohme to 1000 wegubin.
Declbels: —10dB to + 65dB.
Oneration: 220/240V A.C. Bize 7 x 4% x 4din.
Lach tester 1+ supplied brand vew and fully guarauteed complete with

probe and operating ingtructions.
£12.19.6

P. & P.
3/8 ex.

MICROPHONE MIXER

M=
i 1f |
M L:_,...-"'/uwa all your re-
il cordings that pro-

fessional touch. The Ecco mixer allows
you to mix 4 signals such as—Mic-tape,
records aud tuner into a single output.
Wonderful for gronps, amateurs
recorders, etc,

a

The tunest value in testers available at only
EECO MODEL S$.E.100

Complete;
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Meter Ranges: Voitage Range:
Volt 0-20 V.D.C. 0-20 Yolta
Current 0-20wA Continuously
0-200mA variable
200mA Intermittent, 0-20V. 150mA

Maximum Current Cap.
continuously !
Impedance Bource: Current position, 3.3 ohms, Voltage poaition 0.2 ohrne.
Power Input: 220/240 V. 8lze 6 x 81 x 2jin.

Fuse: 0.5 amnp slow blow in 1).C. circuit,

The extremely wide variable voitage range, low A.C. ripple and sonrce
impedance of the 8.E.100 makes it § most satisfactory power supply to
operate transistor radios, hearing aids, pre-atuplifiers, instruments and other
electronic devices under repair. The 8.E.100 can be used in television and
rudio servicing. as au A.V,C, or voltage source a& a D.C. filament supply
operate relays. recharge amall batteries and light elcetro plating as in
dentistry. £6 10 0 . & P. 4/8. Fully guaranteed and corapiete with

. . teet lead, croc. clips aud operating instructious.

0-10V,

EECO MODEL S.E.200 MINI-LAB
STER

This remarkable mete: bas seven test Instruments
packed into one povket size case which can e taken
and used anywhere.
Reststunce Substiqution 1000 - 1KQ . 10EQ -
100K [} - 1M Q. Capacitance Substitution -002mid -
-ubwid. - V2mid - lmfd and 10mid.
R. P. Signul Generator Freyuency lixed at 445 Ke
(adjustabie to 700 Kc) output 35wV approx.
Audio Generator Frequency 400 e/s Output 35m/v 8pprox.  D.0. and 4.0.
Volts. 4 ranges 0-18-50-150-500 voits at 4000 Q.P.V.
A.F. Field Strongth Indicator Frequency range 1 to 140 Mec. Antenna §
sections, length 104in.  Size 6 x 23 x 3iin.
The Mini-Lab {s completely Lattery operated and suitable for qulck checks
u the service shop and Houme Service calls [2

B .

With Test Prods. uud Batters Fully Guaranieced.

EECO Model MS4
FLOOR sTaND | NEW!!!
CMé1--High Impedance Crystal

Mie. with bullt-in onjult Bwitch,
Complete with Table Stand, Plug-
in Mic. lead and neck holder, all in
4 wonderful sativ chrowe (nish.

* Vﬁ/LUE AT 33/6 ;Eu: ;{9

Compiete

NEW!!!
Fully closed 83in. Three

wections Jully teleecopic.
4 or iln. mic. adaptor

Price 36/6 ea. Pb: P,

Heavy cast lron hase.

Wonderful value.

DYNAMIC '  p 4 p. 2~
ic o
Bensitivity—55 g Impedance
216 dB at 1000 20K
with on/off ewitch and holder. non-directional, latest American
8atin chrome Hulsh. design.
ACOS 45

Die cast, hand shaped body. Special offer 15/6 plus P. & P. 2/6.

MULTI METER BARGAIN, EECO Model 2208,
4,000 O.P.V. ou Loth A.C, and D.C. D.C. voits 0-5-25-125-500-2500,
A.C. volta 0-111-50-250-1000. D.C. current 025000 A-0-250mA, Resistance
0-10 K Q-0-lmeg 3. Decibels —20 to + 22 B, Meter size 4% x 3} x liin.
Complete with tcat prods and battery. Wonderful Value at 63/~ plus
8 FP. & p. .

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Freq. Rea.. 80-12,000 ofs. Bensitivity 180m V/cm/sec. Load imQ 100 pf
Complete with Sapphire Btylus. OUR PRICE 12/6 each, P. & P. 1/~

RONETTE STEREO O.V.S, TURNOVER CARTRIDGE
with 3 Bapphire Btylus. OUR PRICE 19/6 each. P. & P, 1/~

d to givs hours of pleasure.

FAMOUS MAKES

AMPS & PRE-AMPS

at Vastly Reduced Prices
3/4 waits, £4.15.0, 4/ watts, £5.7.8,
1% wtsreo, 211.5.0. 10 watt with
separate Pre-amp. £14.86, 830 watt,
£15.2.6. 50 watt, £20.14.8. Tremolo
Unit, £3.16.8. Tape Pre-amp, £8.10,0,
MINIATURE PUSH-PULL

AUDIO AMPLIFIER

4 Transistor

Output 200 mW. Low and high galm

inputs to operate §Q speaker.
Wonderful valne 31 6 P.aP.
/-

Complete with operating instructions.

A GENUINE 4 AMP BAT-
TERY CHARGER for Only
45/- P, & P. 4/6

Made 1o England to our cwn specificas
tiou and fully guaranteed. High-Low=
Med. change rate. 6V. 0 12V. Belector
Plug. 200/260V. Mains Belector Plug.
4 s1wp Cartridge Fuse prctection, com-
plete with mains lead charging lead and
erocodile clips,

PERSONAL CALLERS ONLY
The Very latest Super Slim Line Auto-
changer Record Player, Built and
resdy to go. lacorporating the new
B.A.R. UA25 Buper B8llm Deck in the
Iatest dasign cablnet. 24 watt output
with  tone and Volume 1
Controls. Fully Guarantecd 11 EN%

YANTONE MAINS RADIOS
5 valve superhet with bullt in Ferrite
—_— tunling

This  wonder-
r ful ifttle radlo

iy, wil) recelve
all stations on Med/wave loud and clear
inc. Luxembourg. [deal for bedrooms
kitchens or as a second mains radio.

INTERCOM BABY/ALARM

“/'..

Fully transistorised. Size 4 x 2} x lin.
Completa with 60ft. of twin flex, P.P.3
batt. Push to call on sub station. Push
to talk on master and volume

Our Price 55/61’:,.

www americanradiohistorv com


www.americanradiohistory.com

888 PRACTICAL WIRELESS January, 1965

WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave
Transistors Superhets:—
P50/1 AC Oscillator Coil for 176 pF tuning ... 5/4 ea.
P50/2CC ist & 2nd L.F. Transformers e 5T ea.
P50/3CC 3rd I.F. Transformers 6/- ea.
All mounted in individual cans LLin. diam. x gin. high.
RA2W Ferrite Rod Aerial 208 pF Tuning ... e. 1216 €a.

LFDT4 Driver Transformers ... oo ... 976 ea.
OPTIA Output Transformers e s = ws 1016 ea.
PCAI Printed Circuit Panel ... ox oo oo 96 ea.

Constructor’s Booklet o0 oo 2I- ea,

VALVE RECEIVER COILS

Our individual “H” type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres, For a really high-performance receiver an R.F. stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided iliustrating

such a layout. o
H Coils 3/9 each.

WEYMOUTH RADIO MANUFACTURING CO. LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

BUY AND BUILD STAGE BY STAGE

"1 FROM A PRE-AMPLIFIER TO
‘| A 20 WATT INTEGRATED HI-FI
STEREO ASSEMBLY

% FULLY TRANSISTORISED PRE-FABRI-
CATED ADD-ON UNITS,

% PROFESSIONAL STANDARDS  OF
PERFORMANCE AND APPEARANCE.

MARTIN AUDIOKITS are the most efficient and imaginatively designed
kits ever. Connections are arranged to enable you to expand your assembly
stage by stage with ease. The range includes a unique 3-channel mixer as
well as other important pre-amplifier stages, and you can choose 10 watt
gower amplifiers with either 3 or 15 ohms output. Martin equipment can

HERE e used for all true hi-fi requirements. Power pack Units are also available.
Bstage selector. Tone Control and Pre-amp Stages. We shall be pleased to send you the latest leaflet.
In Stereo complete with attractive escutcheon. This, ADVANCE An F.M, Tuner will shortly be ready to add to
with two amplifiers and power supply comes to well your Audiokit assembly or existing audio
wader £30. NOTICE squipment. Send coupon for details now.

[ e o o o o e

MARTIN ELECTRONICS, 154 HIGH S$T., BRENTFORD, MD'SEX.

I Details of all MARTIN AUDIOKITS please, wciuding FM Tuner. l

: NAME ,voveunenesaeesesenssensee s reeereeeneraaa, :

| 4ODRESS vvveeeieieeeienes eeereeanerenraestestannn |
MARTIN ELECTRONICS LTD. I ' |
154/5 High St., Brentford, Middlesex. Phone iSLeworth 1161/2 | PP PO ANBONOOaBOoO00GCa000000000qGUA0R

1 BLOCK LETTERS P.W.1
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Right hand side movement

889

Fig. 27 (left): Plotting the movement
of @ pendulum against time produces
a sinusoidal graph.

Fig. 28 (below): The parailel LC
arrangement for oscillator circuits.

Time

Left hand side movement

Suppose a pendulum were to be set in motion
but, instead of leaving the movement to die away,
a small force is used at the end of each swing ‘o
make up for the friction and windage losses. it
would be seen that the pendulum would swing
indefinitely.

If the length of the pendulum were shortened
the pendulum would swing to and fro more
quickly. Conversely if the pendulum were to be
made longer the number of swings per second or
swing frequency would decrease.

Considering one swing of the pendulum, starting
from the centre and plotting the vertical movement
of the weight against time. a sinusoidal wave is
produced as shown in Fig. 27.

Several types of osciilators exist using either
inductors and capacitors (I.C} or resistors and
canacitors (RQC) to produce oscillation.

If a capacitor and inductor were connected
together in parallel as in Fig. 28 and a battery
applied across them for a moment, allowing the
cavacitor to charge up to the voltage of the battery
and then (thé battery) withdrawn. the capacitor
would discharge into the inductor, producing a
magnetic field around the inductor. This would
thén be converted into energy to recharge the
capacitor.

It is impossible to obtain an inductance with
zero resistance. therefore a certain amount of
enerev would be lost on each oscillation.

This parallel circuit would act similarly to the
pendulum in that the oscillations would fall away,
also the oscillations would be of a sinusoidal form.

It was explained that. by applying a battery
across a capacitor and inductor in parallel and
then withdrawing it current in the paralle! circuit
moved to and fro sinusoidally with an amplitude
decreasing in size with time due to resistive losses
in the inductor. To enable the parallel circuit ‘o
produce an oscillation of constant amplitude,
feedback must be applied. The type of feedback
must be additive to the oscillation, therefore
positive feedback must be used.

A transformer or two inductors in magnetic
coupling has an inductance due to factors con-
tained by both coils. A transformer may also
produce a 180° phase shift in currents flowing
through the coils.

A grounded emitter amplifier produces a 180°
phase shift between base current and collector
current; 360° phase shift may be taken as no phase
shift as one cycle of oscillation spans 360°. One

B &

winding of the transformer in the collector circuit
of the transistor would produce a 180 phase shift
between the collector current and that flowing in
the second transformer coil. The base current
would then be in phase with the current in the
second transformer coil. I the second coil were
to take the place of the inductor in the LC parallel
circuit the induced current in the second coil would
be of such a nature so as to aid the natural
oscillations,  Providing this feedback is of
sutficient magnitude to overcome losses the circuit
would oscillate at a constant amplitude.

The basic idea of this system is shown in

Fig. 30. )

Fig 31 shows a circuit diagram of such an
oscillator. Ry, Rz, Rs and C3 provide biasing
between base and emitter. The value of inductance

Feedback
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Fig. 29: Explanatory diagram of the LC oscitlator.
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Fig. 30: Circuit of an LC oscillator. Cl prevents the base
ifrom shorting to earth.
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is a combination of factors in L1 and L2.
Frequency of oscillation depends on this com-
bined value. known as mutual inductance, and the
value of capacitor C1.

On application of the voltage source a voltage
is seen across C! and L2 in parallel. C1 will
charge and begin to discharge through L2. This
will change the voltage difference across Cl, thus
changing the potential at the base. A change 180°
out of phase with this will be seen in coil L1 due
to amplifier action and hence fed back into the
coil L2 with a further 180° phase displacement.
Energy would normally be lost in the coil L2 but
due to the feedback via Trl and L1, oscillation is
able to continue at a fairly constant amplitude.

There are two main methods of obtaining an
output from this type of oscillator; normal ampli-
fier output may be taken from the collector (point
A in Fig. 30) but very small values of current only
may be drawn. otherwise oscillation will cease due
to lack of feedback. A more common method is
to use a third winding on the transformer (B in
Fig. 30) from which slightly larger values of
current may be drawn but whose presence changes
the mutual inductance value of the transformer
and hence the frequency output.

There are other types of LC oscillators using
feedback in a similar manner to the one in Fig. 30
but there is not space to deal with them here.

RC oscillators are also of several types and
again only one shall be dealt with here—the
* phase-shift » oscillator.

The phase-shift oscillator is allowed to oscillate
at one frequency only, which is determined by the
values of capacitance and resistance used in the
* phase-shift network .

Similar to the LC oscillator, a grounded emitter
amplifier is used to amplify the oscillations but
an RC network is used to provide feedback in
place of the inductive method.

The circuit shown in Fig. 31 provides a current

WIRELESS January, 1965
Fig. 31 (right): A CR I

circuit giving 60° phase \ €

shift.
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Fig. 32 (below): =
Phase shift oscil-
lator circuit. R4 Rs
c2 } Output
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phase shift of 60° between input and output,
therefore three of them connected in series would

. give a 180° phase shift.

Fig. 32 shows the diagram of a phase-shift
oscillator.

Rs, Ry, Rs and C4 provide the base-emitter
biasing. Rgs is also a part of the phase-shift
network. Obviously there are several losses in the
CR network and to overcome these the amplifier
stage should have a gain of at least 29 times.

The output is taken from the collector of the
transistor. .

Part 5 follows next month

PHOTOCONDUCTORS

—continued from page 848

0-6V and the lamp is off so that the volume con-
trol is up at maximum output. Now S1 is switched
to VR1 the “decay” control: Cl slowly charges
up through VRI1. the voltage across the lamp rises
and the resistance of the photoconductor-falls so
that the volume control output decreases, reaching
its minimum when C1 is fully charged; the volume
control is now off.

Now S! is switched back to VR2: CI slowly
discharges through VR2, the lamp voltage falis
etc.—the whole cycle being repeated in reverse
until the initial state with C1 completely dis-
charged and the volume control at maximum is
reached.

With the values of C1, VR1 and VR2 given, the
attack and decay times can be varied from several
seconds, down to practically instantaneous. If
longer times are required C1 may be increased to
1,000uF or more.

In this article the writer has described only a
few of the possible applications of photocon-
ductive cells. They are a comparatively recent

device and many manufacturers in Great Britain
and the U.S.A. are working on improved forms
and new applications. Their use to replace relays
in switching circuits has perhaps the greatest

potential at present: a neon lamp or electro-
luminescent panel can control several photo-
ductors, switching them from virtually open-

circuit to virtually short-circuit by means of its
light output. The ‘most important improvement to
be made in these devices is a great decrease in
their response time, at present over one tenth of
a second. Cadmium Selenide cells can bring this
down to one hundredth of a second and other
compounds may bring it much lower. Other photo-
sensitive devices of entirely different principles are
also becoming available and the ultimate value
of the photoconductor cannot yet be judged, but
it is safe to say that it will be with us for many
years, assuming greater importance as improved
forms become available.

Acknowledgement is made to Ericcson Tele-
phones Ltd. for permission to use their published
data on the K42.

The K42 is available from Service Trading Co.
at 8s. 6d. It is not available direct from the
manufacturers in quantities less than 500. ]
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“FOR PEAK.PERFORMANCE AT LOW COST ~ |

"

Adyanced design and eraftsmanship plus an unequalled re{)ulatlon roved
by the many hundreds of testimonials received from CODAR users is your
Elmmmee of complete satinfaction. Only the best is good enough for

ODAKR—Mullard, Brimar, Juckson, Deneo, Electroniques, Thorn, AJK.L
are just some of the famous namen bulit inte CODAR equipment.
CODAR-KITS are supplied with clear pictorial diagrams nnd easy 1o
follow instructions—no technleal knowledge or speclal tools are required
for complete success. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and world wide reception previously
possible only from much more expensive equipment.

For suustrated leasets giving fullest detatis send 6d. n stamps.

CODAR R.F, PRE-SELECTOR. Will cons{derably improve the performance of
ang superhet receiver. '‘Results are amazing.” “Wall worth the money.”
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides u

to 20dB gain plus substantial image refection, improved signal/nofse ratip an

seleotivity. Belector switch for either dipole or single wire antenna. Power
requirements 180-250 volts 13 M/a H.T. 8.3 volts .3 amp L,T. 8ize 84in. x 5in, x 4in,
Ready built, complote with cables, plugs and instructions. £4.17.6. Catr. 3/-.
MODEL P.R, 30X, Belf powered version for 200-2350 V. A.C. and also provides
25 M/a at 00V. H.T. and 6,3V. 1 amp L.T. for other accessories. £7.8.0. Carr. Xf=.

CODAR “Q” MULTIPLIER, MODEL n_Ql.)m. For use with any superhet
regelyer with an L.F. botween 450 and 470 Ke/s. Provides considerable inorease in
selec\:ivlt.g' for either peaking or rejecting a signnl on AM, CW or 88B, Bot
PEAK and NULL funotions tuneable over receiver, LF. passband. B.F.0. facility
ingluded. Bize 8iin. x 5in, x 4in, Power requirements 180-250V. H.T. at 5 M/a
6.3V, .3 amp L.T. Ready bullt complete with cables, plu%vs and instructiona,
£6.18.0, Carr. 3/~ MODEL R.Q. 10X. Self powered version for 200-250V A.C. and
218?‘8’ Sr%videsa /25 M/a at 200V. H.T. and 6,39V. 1 amp L.T, for other accessorisa.
. 0. Carr, af-.

CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER, The newest, most com%ncl
tranamitter for fixed or mobile use on 160/80 metres, ““The tiny TX with the BIG
voice,” Size only Biin. x 6in. x 4in, (Base areca is 16ss than two-thirds of this page.)
High stabllity new type calibrated V.F.Q. 1.8-2,0 Mc/fs and 3.5-3.3 Mo/s (up to
1 Mofn export), Air-spaced CODAR-QOIL, Pi-net output. P.A. Plate current meter

lus neon indicator. Plate/screen modulator. AMJ%W switch and Paunel key
ack, Pl\? chanfover for 8 or 12 volt heater su:guly. eady bullt £18.10.0. Carr,
4/-. A.Td POWER SUPPLY UNITS, Type 250/8, For 200/250V, A,C, with Stand
by/Net/Transmit and aerial changecver.switching, stabillsed V,5.Q. supply,
neon standby/transmit indicator. a.o.g. Ca{‘r. 8/-. e 12/MS 12V, Transistoe
power supbly unit available shortly, (H.P. Terms Avallable)

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT WAVE RECEIVER.
% Can be bullt In one evening ready to switch on and bring the World to yodr
fingertips at very low cost. % Supplied complete with valve, one coil 25-75
metros and 4 page instruction manual. PRICE 39/6. Carr. 2/6. Extra Coils 4/
each. Instruction Manual only, 2/- (creditéd on order). Blectrical Bandspread
available. Provisioni to add 2 transistor amplifier.

\ CODAR-KIT CR45 MAINS T.R.F. SHORT-WAVE RECEIVER, World
wide reception—North and S8outh Amerioa, Russis, India, Australia, Far East,
% Amateurs, Shipping. et6. % Separate eloctrical bandspread. % .3 slow motion

vernier drives. % Low loss polystyrene Dlug-in coils, factory aligned. % Dials

calibrated in frequericies and degrees. % Power output 3 watts for 2/3 ohm

) ‘peaker. % Valve line up: ECC81, KL84, EZ80, CODAR-KIT CR 4 complete with

‘alves, 8 coils (10-28, 25-75, 60-176 metres) and 11 Baﬁre l'?struotion manual (LESS

Cabinet). £7.5.0. Carr, 4/6, CR.46 CABINET. 12in, x 8iin. x 7in. with

sliding door for easy cotl changing. 28/6. Extra coils 4/9 each. Instruo-

tion manual only 4/- {credited on order). (Can now be supplied ready
bulit~—price on request.) (H.P, terms available.)

CODAR-KIT CR 66 COMMUNICATION RECEIVER. The finest
superhet kit ever offered. % Covers 540 Ko/s—30 Ma/s in 4 bands
Beparate electrical bandspread. % Factary aligned Cofl unit and 1P,
Transformers. % Regenerative LF. stage for maximum gain and B.F.0.
ar C.W. reception, w Power output 3 watts for 2/3 ohm speaker,
% Panel controls; Aerial Trimmer, A.V.C., Standby,
Bandswiteh, AF, Cain, LF. Gain, BF.0.,, et¢, * Valve
line up: ECHB81, EBF80, ECOBL, ELb4, £780, EMB4. W, Stae
16in, x 8iin. x Biin. CODAR-KIT CR #¢. Complete with
17 page instruotion manual, £19.10.0 (Ready-built£22.10.0%
CR 66 ‘8" Meter Model Kit £21.10.0 (Ready-buiit £84.10.0).
Carr. 7/8 extra on all models, (H,P. terms available.) In-
struction Manual only, 7/6 (credited on order).

S

AS EXHIBITED AT THE 1964
R.5.G.B.RADIO COMMUNICATIONS EXHIBITION

CODAR RADIO COMPANY sansnouse uvo..rma_uc: SQUARE;

GHRE - GINGO Southwicki Sussexs [ ami: Tl 3149

Concin ) Codar Rodso of Canoda, Tweed,,Oniarie.
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COLUMN

An inexpensive col-
umn Speaker con-
structed from a
concrete pipe and
fitted with a good 8in.
or 10in. unit has at-
tracted much interest
and admiration
because of its clean
open sound

Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Price £3.15.0 for 8 model. Recommended
8’ unit—Super 8/RS/DD £6.14.2 including
purchase tax.

Price £4.18.0 for 10" model. Recommended
10" units—Super 10/RS/DD £10.18.8; Golden
10/RS/DD£7.17.5;10” Bronze/RS/DD £4.12.9.
Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive feaflet free on request from:

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6

722228

7727727222222

/.
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GUITAR AMPLIFIERS
WITH TREMOLO

puts, four
with separ-
ate mixing
volume con-
trols, and
one Input
‘‘stratght
through'’.
. All inputs

types of gui-
tars and
microph-
ones, Separ-
ate, Bass
and Treble
controls, giving a wide range of lift and cut, Separate master
gain control. Tremoia Speed and depth controls. Jack socket
for remote tremolo switching, Outputs for 3 and 15 ohms
speakers. Valves used in the 30 watt and 50 watt amplifier
ECCS83, ECC83, EL34, EL34, GZ34. In the 15 watt amplifier ECC83.
ECC83. EL84, EL84, EZB1. An extra valve ECCP3 is used in the
tremolo circuit. The chassis is complete with baseplate and
is solidly made of 18 gauge steel, finished silver grey hammer.
Size 12 x 8 x 6} inches kigh.

PRICES—

50 watt with tremolo ...

50 watt less tremolo ..
30 watt with tremolo ..
30 watt less tremolo ..
15 watt with tremolo
15 watt less tremolo
Add carriage 10/- any amplifier. Send for fr

STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS, Stroud 783

Phone | DUKE & CO. (LONDON) LTD.| Stamp
ILFord | 621/3 Romford Road, Manor Park, E.12 |For Free
6001/2/3 Liverpool St.—Manor Pk.—10 mins. List

EX-RENTAL T.V. SETS

Coloured FREE —irrs 17in.

LIST. Demonstra- B £11.10.0
tions daily from EI 10
our large selection B (17T 14in.
12 months written £7.10.0
guarantee. S r carr. :;:: gg;:
Channels for all SZISREleratt® personal Col-
areas., lection Advised
REGUNNED TUBES
, Guaranteed
« B
21in.| 99/6 one year
g : 3, Carr. 1076, Add
17in. _EIE % 10/- refundable
15,14 on OLD TUBE
——| 59/6 (110° Tubes in
12 in. stock).

EX-MAINTENANCE TESTED TUBES
17in. — 35/-. l4in. — I5/-.
Carriage 5/- Satisfaction Guaranteed.

AERIALS., BBC/ITA combined Loft and rocm
Telephone - | eeriale—From 25/,

BBC2/UHF and colour aerials—From 29/6,
Handset SEND FOR FREE LIST.

FALVES 9d. each, 1,000°s available, Bend for
1516 pair List.

CONDENSERS, 100—10/-, New. Assorted
G.P.O.patternHouse | electrolytics and pFs. P. & P. 2/6.

toWorkshop, garage, gﬁ(z]}i{z'l‘elzolg.& i!)(.);-‘liol-. A selection of types

o /6.
inter-office, etc. SPEAKERS, 7/9. 6in., 8in., 7 x 4in. and 8 x 3in.
Works off any small Ex. mfd, Salvage. P. & P, 2/3,

FEONS. 25 box 2/-.  (8.B.C.D.P. fttings)
batcery. P. & P. 4/6.| Mains tester and visual reminders. P. & P. 1/~
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TRADE NEWS TRADE
NEWS  TRADE NEWS
TRADE NEWS -TRADE
NEWS ¢ TRADE NEWS

Tuner[Amplifiers

/_\NNOUNCED by Armstrong Audio Ltd., are
“* two new models to join their range of ampli-
fiers and tuners. They are the 127 Stereo Tuner/
Amplifier and the 127M Mono Tuner/Amplifier.
In the amplifier sections power output is SW, hum
and noise 55dB below rated output. The FM tuner
sections cover 88—108Mc/s and have a sensitivity
of 1534V for 20dB quieting at 75kc/s deviation.
The a.m. tuner sections cover medium and long
waves and have a sensitivity of 54V for 20dB
quieting at 30% modulation. Model 127 weighs
151bs.. and the 127M weighs 17lbs. The dimensions
of both units are 13in. wide x 53%in. high x 11§in.
deep. The price of the 127M is £26 10s., and the
127, £37 10s. Armswrong Audio Lid.,, Warlters
Roud, London, N.7.

The [27 stereo tuner/amplifier
from Armstrong Audio Ltd.

K.L.B.'s M300 component
bridge.

Component Bridge

RELEASED by K.L.B. is the M300 Component

Bridge. This instrument has four capacity
ranges from 10pF to 1.000uF. and four resistance
ranges from 0050 to 100M€. There are also
facilities for capacitor leakage tests. with an
adjustable test voltage up to 300V d.c. Ratio tests
in the ranges of 0:05—1 and 20—1 can be carricd

PRACTICAL WIRELESS 893

out between any two capacitors, inductors or resis-
tors. The M.300 is priced at £22 5s. K.L.B. Electric
Lid., 335 Whitehorse Road, Croydon, Surrey.

Recorded Guitar Tuition

'l‘HE surprising thing about such records as these
L is that they were not thought of sooner. As a
commercial proposition they have not been going
for more than six to nine months—at the most.
The guitar. on the other hand, has been the fore-
most instrument in the popular music field for a
good ten years.

However, such a record as this certainly fills a
need. For no matter how many books, booklets
and advice may be read on the subject, there 18
nothing like coming to grips with something in
practice for rapid learning.

Side 1 is split into two parts. The first half des-
cribes the techniques of tuning the guitar—ie,
pitch-pipes. tuning fork. etc., and gives full details
on how once one striny is correctly tuned, the rest
can be adjusted in unison. This section is perhaps
the most important on the whole record. For as is
rightly stated. the hallmark of the good guitarist is
an accurately tuned instrument. which applies even
more so to the beginner. because at the outset the
ear too easily accepts any sounds—whether the
right or wrong ones.

The second half of track 1 deals with basic
chords and their formation, the common key of C
being chosen. Simple accompaniment is also
touched upon.

Side 2 is the more difficult to master and one
gets the impression that things are pushed along a
little too quickly. But the trath is that the new-
comer has only to lift the pick-up from the record
and start again, so that he learns at his own rate
in any case. The key of Am is dealt with and an
explanation of picking out on the bass strings in
conjunction with chord work is given.

Part B of side 2 concentrates on the right hand
and the use of the plectrum. with a little more on
the use of bass notes. Lastly, part C is concerned
with rhythm and in addition to the electric guitar
a bass guitar is brought in to illustrate the effects
of various beats and times.

While it would be naive for any wohld-be
guitarist to expect to be able to play like Segovia
simply by hearing this record, it is a great help
for a beginner to be able to make direct compari-
sons of his own playing with that on the record,
which of course he can do. In short. a record such
as this justifies its expense fo the learner by its
help in the all-imporant initial. formative. stage of
playing, and even on that score alone would stand.
recommended.

“Learn To Play The Guitar™ by Johnny
Bennett. retails at 25/-, and comes complete with
a sheet of simplified chord forms. Recorded
Tuition Ltd.. 174176 Mavbank Road, South
Woodford. London, E.I8.

SINCLAIR X-10—TRADE NEWS, DECEMBER
P.W. (P.786)

‘NTE have been asked to make clcar that T.S.L.
are the sole distributars for this amplifier
so far as the wholesale and retail trades are con-
cerned. This company does not supply the public
direct.
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue,
London, W.3.

At the ing on 8th D ber at Club H.Q. at 66 High Road,
Chiswick, there will be a demonstration arranged by Ad. Auriema
Ltd., of transceivers, including the National NCX5. The meeting
commences at 8 p.m. -
BASILDON AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: C. Robertson, Milestone Cottage, London Road,
Wi ickford, Essex. .

Peter Blair, G3LTF, who is well known for his accivities on 2m.,
70c¢ms. and 23cms. will be giving a talk on v.h.f./u.h.f. at the Ball-
room of the Buliseye, Southernhay, Town Centre, Basildon. ,The
meeting will be held on Wednesday, 9th December at 8 p.m.
Admittance is free and there are ample car-parking facilities.
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon, Sec.: P. J. Holland, Field House, 19 Kingsley Road,
Great Boughton, Chester,

On 3rd November there was a net night on 160m, and 2m.
The following week there was a film show when several technical
films were shown. On 17th November. Mr. J. Butier, G3FNV,
gave a report on the Internationat Radio Communications Exhibi~
tion held at the Seymour Hall, London, and on 24th November
there was a sale of members' surplus equipment. All meetings are
held at 8 p.m. in the Y.M.C.A., Chester.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derbyshire.

On 4th November members held a surplus sale and a week later
saw ad ration of ¢ icati receivers. |4th November
brought the Short Wave Magazine contest and on the {8th there
was a technical film show. On 25th November there was an open
evening with a juniors’ meeting, and the following week, the
second R.S.G.B. Top-Band contest.

GUILDFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: D, H. Mead, G30XI|, 41 Egley Road, Woking.

The lecturer on 13th November was A. Birt, GINR, who gave a
talk on the Racal R.A.|17 Receiver. On the 27th P, H. Jones, Esq.,
gave a talk on the Decca Navigation System.

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby
Hill, Melton Mowbray, Leicestershire.

At the meeting on 26th November held in the St. John Am-
bulance Hall, Asfordby Hill, members brought and discussed items
of gear recently built, or that were in the course of construction.

PRACTICAL WIRELESS

Jonuary, 1965

o

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire, -

On 10th November members saw a Multard Film Show, at the
King's Hall, Bradford, and on the |Ith three young SWLs gave a
talk on their hobby. This was followed on the 25th by Mr. L. M.
Dougherty, B.Sc., F.R.A.5.,, who gave a talk and demonstrations
on transmitter alignment.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, ¥ Holybrook
Road, Reading, Berkshire.

The meeting held on 28th November was concerned with the
conversion and use of government surplus gear. All entries had
to be in by this meeting for the Trophy Competitions held by the
Club, which will be judged at the meeting to be held on 19th
December.

SLADE RADIO SOCIETY
Hon. Sec.: D. T. Wilson, |77 Dower Road, Four Oaks, Sutten
Coldfleld, Warwickshire.

On 13th November, Mr. R, Paimer (G5PP), weit known for his
potant signals on top band and two maters, gave a talk on ‘‘Mobile
Operation”, The Society’s A.G.M. was heid on 27th November.
SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Ralkes Lane, Birstall, Nr. Leads.

Members visited the Home Offica Wireless Depot on |2th
November, and on 26th November, A. W. Walmsisy, GIADQ,
gave a fecture on 5SB.

WELLINGBOROUGH RADIO CLUB
l-rl'gn. Sec.: J. Baker, 34 Essex Road, Rushden, Northamptoa-
shire.

On 12th November, Mr. D. Slater gave a lecture on “Electro-
chemistry”’. The following week, members saw a film entitled,
“Super Grid Censtruction’, and on 26th November, D. Britton
spoke on “Model Aircraft and Radio Control”.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, 17 Reynoids Lane, Tunbridge
Wells, Kent.

Ar the meeting on |13th November, membars heard an illustrated
talk entitled “Components”, given by a representative of Messrs.
Erie Resistors Ltd. A waek later, H. Turner spoke on "Dual
Standards TV Circuitry”.

There will be an Exchange and Mart on |ith December, where
members may offer their surplus gear for sale or exchange.

ON THE SHORT WAVES

~continued from page 85/

by LU1ZC and LUSZI around 1400kc/s. ZL1ABZ
on Kermadec Island is now QRT having gone
home to New Zealand so at the moment no r.f.
emanating from Kermadec. This also applies to
Campbell Island. The Andaman Islands are on the
map with the callsign VU2NRA. Norfolk Island
VK9RB and VK9DR. Christmas Island is still
with us, and KG6IF on Marcus Island. Deception
Island has three or four operators, and the call-
sign to listen for here is LU4ZI. Heard Island
is out of the running at present, but plans are
reported to be afoot to remedy this, the callsign
will probably be VKOPK. Finally Aaland Island
boasts the call OHO—and is a fairly easy one to
hear. (This one is big enough to be shown on the
ymap.) .
In case you can’t believe your ears then be
assured that a W callsign is emanating from Russia.
If you log W8NRB/UA then it really is WENRB
who has special permission to work /UA from
Russia until about the second week in January.

My thanks to those who pointed out that
GB3LER the beacon is on 29'005Mc/s and not
29-000Mc/s as 1 claimed last month. There must
be some real accurate frequency metres about
amongst our readers!

National Field Day

Congratulations to the winners of NFD. The
two-station winners made 2,185 points and the
single station winners 1,067. One thing emerges
from NFD which is both surprising and interesting.
These are the high scores made amongst the bed-
lam on 7Mc¢/s Considering the low power limit for
NFD and the conditions usually prevailing on
Forty this is really quite some achievement. The
two station and single station scores respectively
for 7Mc/s—610 points and 422 points.

MEDIUM WAVE DX

Now that the MW /DX season is in full swing,
“Medium Wave News” is again being published.

For details drop a line, enclosing S.A.E., to K.

Brownless, 7 The Avenue, Clifton, York.
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE

ROAMER SEVEN MWk Il

5 WAVEBAND PORTABLE OR CAR RADIO

% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres.
Push-pull output for room Alling volume from rich toned heavy duty 5in. speaker. Air spaced ganged
tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves.

Real leather look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx.
The perfect portable and the ideal car radio. (Uses PP7 battery available anywhere).

Amazing performance and specification

Tota! cost of parts now only P &P,
Parts Price List and easy build plans 3/- £5‘| 9‘6 56

TRANSONA
FIVE 5o woiin
4

P. Durham

@ 7 stages—5 transistors and 2
diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial. tuning con-
denser, volume control, new type fine
tone super dynamic 2iin. speaker etc.
Attractive case. Size 67 x 44 x 1iin.
with red speaker grille, (Uses 1289 battery available anywhere).
Total ¢ost of all P. & P.  Paris Price List and easy build
parts now only 3'6. plans 2=,

TRANSONA SIX

This i3 a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approx. 3in. speaker makes listening
a pleasure. Ferrite rod aerial.
Many stations iisted in one evening
including Luxembourg loud and clear.
Attractive caseingrey withred grille.
Size 6% x 43 x 1}in. (Uses PP4 battery
Total cost of all

available anywhere).
P.&P.
parts now only 59/ 3/6.

Parts Price List and easy build plans 2/-,

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes
Covers Medium and Long Waves
and Trawler Band. The ideal radio for
home, car, or can be fitted with
carrying strap for outdoor use.
Completely portable—has built-in
. Ferrite rod aerial for wonderful
reception. Special circuit incorporating 2 RF Stages push-pull output.
3in speaker (will drive large speaker). Size 7} x 5} x l#in. (Uses 9v
battery. available anywhere).
Total cost of all 3 |9 6 P. & P. Parts Price List and easy
parts now only . . 36 buiid plans 2!-,
All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts
or available separately at prices stated.
Overseas post 10]-.

RADIO EXCHANGE CO.

Phone: 2367

61, HIGH STREET, BEDFORD.

M ELO DY Y. . amazed at volume and
pertormanc. . .hasreully come
up o my expectations.”
S. . Stockton-on-Tres.

@ 8 stages—é6 transistors
and 2 diodes

Qur latest complerely port-
able transistor radro covering
medium and long waves.
Incorporates pre-tagged cir-
cuir _board, 3in. heavy duty
speaker, top grade transis-
tors, volume cont10l, tuning
condenser, wave change slide
= r~ o3 switch, sensitive Ein. ferrite
o rod aerial. Push-pull output.
Wonderful reception of B.B.C. Home and Light, 208 and
many Continental stations, Hand=ome leather-lonk pucket
size case, only 6f x 3% x lyn. approx. with gilt speaker
wrille and subplicd with hand and shoulder sTrabe,
Parts Price List and Total cost of all £3 9 6 P. & P.
easy build plans 2/« parts now oriy ° s 3.

POCKET FIVE

@ 7 stages—-5 transistors and 7 diodes
Covers Medium and Long
Waves and Trawler Band. a
feature usually found in
only the most expensive
radios. OntestHome, Loght,
Luxembourg and many
Continental Stations were
received lond and clear.
Designed round supersensi-
tive Ferrite Rod Aerial and %
fine tone 2{in. moving coll speaker, built into attractive
black case with red speaker grille. Size 5 x 1t x Giln. (Uses
1289 battery available anywhere).

Parts Price List and easy build pians 176,

Tota! cost of all
parts now onty P. & P. 3/-,

ROAMER SIX NEw!!

NOW WITH PHILCO MICRO-ALLOY R.F TRANSISTORS
@ 6 WAVYEBAND!

@ 8 stages—6 transistors
and 2 diodes

Listen to stations half a
world away w:ith this 6
waveband portable. Tune-
able on Med{um and Long
waves, Trawler band and
three Short Waves. Sensi-
tive iervite rod aerial and
telescopic aerfal for short
waves. Top grade transis-
tors, 3-inch speaker.
handsome casc with gilt
feings. Size 74 X 54 x lin.
Carrying strap 2/- extra.

Yc EXTRA BAND FOR EASIER TUNING OF LUX, ETC.
£3.19.6 P';é P

Parts Price List and Total cost of all
eosy build pians 2/- parts now only

Callers side entrance
Barratts Shoe Shop

Open 7—5 p.m
Sats. 10—12.30 p.m.
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A BOOK
EVERY ENTHUSIAST
WILL WANT!

This Mullard publication is a
practical manual for every
audio enthusiast. In additioh
to describing twelve of the
mostpopularMullard circuits,
it has introductory chapters
on many of the theoretical and
practical aspects of high
quality sound reproduction.
Whether you are interested
in disc or tape, monaural or
stereo, you will find that
"'Circuits for Addio Ampli-
fiers'’ gives you just the sort
of information you need.

This informative book costs
only 86 (U.K. price). The
demand for it is high, so get
yourcopy now from your radio
degler, or order direct from
Mullard Ltd. (postage and
packing 1s. 0d. extra in U.K.).

b MULLARD LIMITED - MULLARD HOUSE
TORRINGTON PLACE - LONDON W.C.1

r««m el f AR i
: ¢ = - MVM4008
& H
THE RERLRTIE T T ew smaNci Now oren
mat o e € rotessiona. - ¥
dard? Co:nprisess7pMu.llard Tf‘ans, P i ersona catiers invite to our new ondon

plus Crystal Diode, 350 milllwatt out~
n, speaker.—LF. frequency
470 Ke/s—fully tunable over medium
and long wavebands. Two-tone plastic -
cablnet with handle—size 7 x 10 x 3iin )
fitted socket for car aerial. Complete
with full instructions.
All parts sold eﬂpm.uely

MAY BF BUILT
roR £5.19.6 Battery 3/9 exu

P. & P. 46 extra, (Circuit diagram 2/6. Iree if all part bought )
Also De Lirxe Model with superior PVC covered wood cabinet
and full view tunine dial.

All parts sold scparately.

ONLY £1 EXTRA Rattery 3/9 extra. P & P 4/6
T.V. POWER PACK

Takes a PY32 or 33, Contains: Filament transformer and
smoothing choke, mains dropping resistor. Brimistéor, smooth-
1ne capacitor 100-200-16-16mfd. 215V Iw/3H0V/w surge. Also [6-

mfd, 275 V/v. and sundry capacitors, resistors, etc. On metal
cha.s‘:is 4tin. x overall height 6}in. No circult available.
WIR E )\ll"§ 1 2/6 (less rectifier 23/6 with rectifier
PRICE valve) valve P. & P.3/6
e

SUPER AMERICAN TAPE

LAFAYETTE BRAND, FULLY GUARANTEED
MYLAR BASE ACETATE BASE
5in. Double play, 1.200ft. 15/~ 5in. Long play, 900[t. 10/~
51in. Long play, 1,200ft. 15/ 5tin. Lnng play 1.200ft. 12/6
53in. Double play, 1.8007t. 22/6 Tin Long play. 1.8000t  15/-
7in, Stand. play, 1.200ft. 12/6

b

Tin. Long play, 1.800ft.  19/6 3/6
7in. Double play. 2. 400rc. 25/- 3in.—295(t, Y §
3in. Triple play, 450(t.  12/6  5in ao0re. SB[
4in Triple play. QoortA 22/8 =

5in. Triple play, 1.800ft, 42/6 P.V.C. BASE

5in. Standard play, 600rt. 8/6
57in. Stand. play, 8407t. 11/8
4 reels and over Post Free.

61in. Triple play, 2,400(t. 55/
7in. Triple play, 3,600ft. ¥5/-
P. & P. 1}- extra per reel.

WIRECOMP ELECTRONICS
378 HARROW ROAD,LONDON W9

TEL. CUNNINGHAM 9530
Hours of husiness: % a.n. to 8 pan. Open all day
Satuvday. Oppesite Paddinzton General lospital
Buses 18B and 36 pass the door.

branch—323 Edgware Road, W.2. Tel: AMB 7115
Thousands of bargains plus full range of the latest Hi-Fi
equipment, components, etc.

Ready Built BOY’S TRANSISTOR RADIOS

2 transistor pocket radio, In plastic case. Size only 4in x 2i1n.,

¥ lin. Fitted with 2/in. speaker. Socket for personal earpiece.
Works from PP3 type batt.. tunable over full medium wave-
band. Supplied comp. with earplece. carrying purse and 8-volt
batt. Ideal present. LI(L(U\II"\ 42/_ Post
RICE Free

6 transistor mode) available 69/8 Post Free
NEW SUPER MINIATURE POCKET RADIOS
THE SINCLAIR MICRO-6, Self-contained

E SINCLAIR pocket radio. Size only 14, x 13/, x iin.

Y MICRO- marvel of madern minaturisation—traly
amazing performance. May be built in an
evening. Complete with earphone and detailed
construction data.

Can be built for only 59/6
Mercury cell 1/11 extra (2 required). <
THE SINCLAIR SLIMLINE, The new 2
4 transistor pocket radio size only 24in, x lgln X
—— 1iin. Micro alloyv transistorised and printed
clrcult. All components available separately. Easy 49/6
to assemble. Can he bultfor ... ... ......
A portable battery operated fully
transistorised Record Player. Made
by famous British manufacturer, fully
guaranteed. Size 6 x 12 x :Onn
welght 101bs. Operates on 6 U2 batts
4 speeds—16%,, 3!/, 45 and 78 r.p.m.
Goldring cygnet player unit with light
weight pick-up fitted with CM-60 turn
over ceramic cartridge. Output 500
mw to 5 in. ceramic magnet speaker
fitted into lid. Cabinet constt ucledofwood cov orodin two tona
\pale hluelzrey) irather cloth. High quality amplifier with tone
and vol. controls gives excellent reproduction. lays 7. 10 and
12in. records. A wondexf\u gire.
Carr. & Ins. 7/8.
£6 1 9.6 New, hoxed and guar-
anteed—ex. batts.
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LETTERS

PRACTICAL

TO THE
EDITOR

USEFUL H.T. BATTERIES

SIR,—I have a number of h.t. batteries which 1
would be willing to give free of charge to
readers of PRACTICAL WIRELESS.

Voltage is 138V with taps at 67-5V and 73-5V.
The size is 10in. x 63in. x 2tin. and the weight is
8Ib. They were made in 1962 for U.S. Forces and
have now been rejected for time limit on expected
life. In fuct they will give hours of running time.

As | have over 100 | will genuinely be glad to
let pcople have them. I sent by post | should
need 4s. per battery.—H. Humenries (The Old
Vicarage, Gazeley, Newmarket, Suffolk).

NATIONAL RADIO CLUB FOR BOYS

SIR,—I was rather disappointed to lind that there

is no national radio ¢lub for boys and | feel
thut many of the voung readers of PRrRaClICAL
WIRELESS may like to start such a ¢lub.

I fully rcalise the many ditticulties that are
involved but 1 would like readers under the age
of 16 who are interested in starting such a club to
write to me expressing their views on the matter.
—M. Oversury (9 Jerome Drive, St Albans,
Hertfordshire).

IMPROVED RECEPTION

SIR,—Reccntly I was experimenting with a picce
~ of ferrite rod to improve the reception on a
domestic portable receiver. 1 first obtained a rod
of ferrite about 34in. long and wound as many
turns of plastic-covered copper wire on it as
possible. keeping the turns in place with adhesive
tape. Fixing one end to a good aerial and the
other t0 a good earth. it was only necessary to
place the wire-covered rod on or near the radio
receiver to effect an amazing increase in volume.
—R. A. CraNE (Great Yarmouth, Norfolk).

A READER’S THANKS

IR,—As a result of a request through your
columns a reader has sent me the circuit
diagram of the Ekco car radio CR/61A.

This gentleman did not send his address—the
postmark on the envelope wus Sidcup—and as |
am unable to reimburse him for his trouble may
I thank him through your columns?

WIRELESS 897

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. [(f a postal reply is reguired a stamped and
addressed envelope must be losad with the pon from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by
his correspondents.

[ had quite given up hope of ever getting the
circuit of the set and would like to say how
grateful I am to him.—P. HEARNE (Gossops Green,
Crawley).

CAROLINE AGAIN

IR.—I would like to make the following points
concerning ** Radio Caroline ™ and her sister
ships. Firstly, in some newspapers there can be
found a Caroline © Radio Times”; secondly, a cer-
tain watch firm has agreed to supply watches as
prizes in one of their competitions and thirdly,
there are several land addresses which are read out
over the air to which correspondence may be sent.
Surely the people arranging such facilities are
all assisting the ships and are therefore breaking
the law. Since the Postmaster has done nothing
about it does this mean that he is going to compete
with them as Mr. D. Barrington suggests?—M.
BAaLLANCE (Oxford).

BROKEN COIL CORES

JIR.—Recently [ was faced with the problem

of removing a cracked iron dust core from a
coil former, and I successfully adopted the follow-
ing procedure.

Firstly, a small hole was drilled as deep as
possible in the core. A thin metal rod was then
obtained and its end smeared with metal adhesive
(l.oy is a commercially available example). This
rod was then inserted in the hole in the core and
left therc until the adhesive hardened. The broken
core was then removed by rotation of the rod.—A.
J. MuLLey (Preston, Lancashire).

N

HIGH SENSITIVITY BRIDGE

SlR.—My congratulations te Mr. M. A. Harris,

contributor to your PRACTICAL WIRELESS
periodical dated December, 1961, and January,
1962, for his clear and straightforward circuit. [
have constructed the unit and found it most
accurate.

Additional accuracy of reading, however, not
envisaged by Mr. Harris, may be obtained by the
adoption of a slow-motion cursor traversing a
circular protractor.  The latter was fixed behind
the calculated scale and orientated to correspond
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to the maximum swing * ¢ ” of the potentiometer.
Accurate interpretation may be then undertaken
using the formulae:
S (8—a
R = and C = =

o
S=standard R or C,

8—o
when R=test resistance,

' C=capacitance, v=total swing of potentiometer

and @=swing, degrees.

As Mr. Harris implies, the basic accuracy is
limited by the standards obtainable, but these may
be replaced with those of greater accuracy as they
appear.on the market.

Precision 1uF capacitors 01%—0-39% accuracy
at 20°C are now available at G. W. Smith, Lisle
Street, London, W.1.—G. W. Nixon (Epsom,
Surrey).

ELECTRONIC WALLrarfc..

IR,—I am looking for a wallpaper pattern with
an electronic theme for my * shack /bedroom ”.
Please can any of your readers help me.—C. P.
FINN (" South Dene ™, South Kirkley, Pontefract,
Yorkshire).

REQUESTS FOR INFORMATION ARE INSERTED IN
THIS COLUMN ON THE UNDERSTANDING THAT
READERS USING THE SERVICE UNDERTAKE TO
REPLY TO ALL OFFERS RECEIVED AND TO RETURN
ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT-
ING WILL AUTOMATICALLY DISQUALIFY LETTERS
FROM PUBLICATION. FOR THE SAME REASON, WE
CANNOT GIVE SPACE FOR REQUESTS FOR PAST
ISSUES OF “PRACTICAL WIRELESS.”

Sir—I would be grateful if any reader could sell or
loanme . ..

.. . circuit diagram and information on a.m. receiver unit
71 v.b.f. It has a three push-bution system, with several EF50

and EF39 valves,—P. Lopwoop, 16 Cheviot Drive, Melbourne *

Farm Estate, Chelmsford, Essex.

.+« @ copy of QST for August 1940.—G. T. Dowson, 39
Victoria Street, Scarborough.

... service data or manual for Stella tape recorder, Model

" $T450.—J. J. Hupson, 1 Park Terrace, Barnard Castie. Co.

Durbham.

. . . the service sheets, manual or any useful data on the
C.R.100.—W. EDMONDsON, 13 Lindfield Gardens, Hampstead,
London, N.W.3.

PRACTICAL WIRELESS
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. . . service sheet, circuit diagram or any 6ther_information
on the Perth “Clarissa’” Mk. I Tape Recorder.—T. G. WiGMORE.
73 Robertson Way, Malpas, Newport, Monmouthshire.

... an instruction manual for the R107 and any details
on this receiver.—N. SUDRON, 1 Aiskew Grove, Fairfield,
Stockton-on-Tees, Co. Durham.

... the operating manual, circuit_diagram or any usefui
data on the Marconi Trans-Receiver, Type CNY2.—~DoNALD
Macautay, Police S ation, Cardross, ISumbanonshine, Scotland.

. . . any information on the No. 19 Sei, Mk. 3 version.—
K. R. PeGgLEY, 68 Rails Lane, Hayling Isiand. Hampshire.

.. . any information, circuit diagram, instruction manual.
setting-up instructions on a Hallicrafiers Marine Radiophone
Type HT1IB.—EAl F. MariMONG, C.P.O.’s Mess, S.
Osprey, Portland, Dorset.

. .. information on converting the 38 Set, Mk. 2, to top
lé:;snd operation.—S, ALDERTON, 2a Goldings Road, Loughton.

ex.

... servicing data on “Claviolines”—all models. Would
purchase or part exchange Univox servicing data.—D. CASSERLEY,
c/o Mrs. E. Dudley, 27 George Street, Chesterion, Sioke-on-
Trent, Siaffordshire.

...any information on working the RI0SA from a.c.
mains.—A, CORKER, 5 West Crescent. Sunnyside. Nr, Rotherham
Yorkshire.

.. . circuit and any other data on the AP61357 Admiraly
Type 62H, Receiver.—H. A. FORRESTER, 58 Bede Avenue, Sher-
burn Road Estate, Durbam.

- .. the manual or circuit for the Air Ministry Receiver
1116A. Al expenses gladly refunded.—J. HIGGINS 47 Crawford
Street, Greenock, Renfrewshire, Scottand.

. . . the circuit and details of Wavemeter Type W1191A, —
L. HALL, 13 Werter Road, London, S.W.15.

. » » instruction book or a circuit on the Type 3, Mk. 2
Transceiver (i.e, circuit for transmitter, receiver and _power
supply).—L. O. TuLLy, 120 Victoria Street, Fairfield 53, Brisbane,
Queensland, Australia,

« » « the bandbook, instruction manual, etc., for the R107
Receiver.—G. B. WestwooD, 114 Pettits Lane, Romford, Essex.

...the manual and any information on the Ex-Army
Radio Set No. 18, Mk. 3T.—G, P. MYATT, 25 Lowshill Lane,
Rednal, Birmingham.

. - « the tircuit diagram of the Marconi Radiogram, Model
No. 563.—W. G. GomemsaLL, 16 Radcliffe Drive  [pswich.
Norfolk.

.. -« Cifcuit or details of the Williamson High Power
Amplifier.—“Monkroyd”, Porismouth, Todmorden, Yorkshire.

. ... the circuit diagram of the Canadian 52 Receiver.—=
M. J. Coorer, “The Lawns”, Usk, Monmouthshire, Wales.

, _»-.the circuit and any information about the R.A.P.
rath:jfram chassis.—D. SHILLAM, 49 Kingsbridge Road, Southall,
Middlesex.

.. information, instructions and circuits for Microtimer
(Number 130) built by R. K. Dundas Lid., Portsmouth.—
. SHARLAND, 70 Hillcrott Crescent, Oxhey. Watford.
Hertfordshire.

THE “TEN-FIVE”

In the circuit diagram, Fig. 2(a) on page 518 of
the October issue, pin 1 of T2 should be taken
direct to +ve line and not to the junction of
C5/R3 as shown. Also in Fig. 2(c) the pole of S2B
should be taken to the —ve line.

TRANSISTOR PRE-AMP

When power is drawn from a conventional valve
amplifier h.t. supply for the pre-amp, the coaxial
output socket (Fig. 1) should not be connected to
the +ve line, otherwise an h.t. short will occur.

PRACTICALLY WIRELESS ~continued from page 885

ordinary phillumenist, there is a

diary aimed especially at you,
with a wealth of listed informa-
tion that often crowds the entry
pages into a slim centre section.
My last diary tells me how to
calculate series and parallel com-
binations, what frequencies the
radio stations of the world
employ, the size of wire I must
use to construct my own coils,
the equivalents of long-forgotten
valves, and the addresses of all

the technical institutes and
societies | could have joined if 1
had been able to learn the ahove
information by heart. Somewhere
among the small print I should
undoubtedly find a Greek alpha-
bet, a decibel conversion table
and a flurry of Abacs.

Also among my souvenirs is a
so-called Radio Diary that some
misguided relative ~gave me,
knowing my hobby. Unfortu-
nately, the compilers had concen-
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trated on output rather than in-
put, and I now have a fund of
gen on the lives of the pop stars,
and instead of valve curves there
are photographs less useful, if
more revealing. Cleavage in place
of characteristics: fancy instead
of fact.

Which brings us back to some
of those wild speculations we
began this column with — but
more about them anon.
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Don’t Miss These Bargains
Transigtor ferrite rod aerial with medium and
long wave coils with circuit 7/8.
Oucillator Coil and set of 3 LF. transtormers
for transistor get with circuit. 12/8.
Tuning Condenser to suit. air-spaced with
trimmers, §/-,
Ditto but sub. min. Tmm. 10/- the set; two
gang condensers to suit. 8/8. (Request sub.
min. circuit.y
Midget 3in. P.M. Loudspeaker 3 ohmin 12/8,
80 ohm, 13/8,
Mideet 208 pF +176 pt" two-gang Tuning
Condenser with trimmers for transistor set
Price 9/-,
Push-Pull Transformer. Sub-miniature 8/8.
0005 mid. Single Tuning Condenser. Solid
dielextric }in. spindie for transistor of
Crystal set, with spindle tapped 6 BA, 2/6.
48 Sets (Receiver/Transmitter pack set).
Unused seta complete except for crystals.
Packed with parts and easily rebuildable into
other gear. 19/8 each. Post 3/-.
Battery Charger Kit. Comprises 5 amp. trans-
former, 3 amp. rectitier, metal case and meter
to charge 6 or 12 volt battertes up Lo 3 ampa.
With variable charge rate 38/8 each. Post
and insurance, 3/6.
Mains Transformer. 250-0-250 at 50 mA,
6.3 volts, 5a (nortnal mains input), 12/8 each
carriage 2/6.
Output Transformer. Standard pentode
matching type. 4/8 each. 48/- per doz.
Slide Switoh, Sub-miniature but dpdt. £/~
each, 18/~ per doz.
T.C.C. or Duhlller Tubular Condemers
v. 10/-

doz.

o0 .. 8oz

o oo 8/- \loz.

5 mf . oo 0o 5/- doz.
OOUI mi i 000 v. 50 . 5/= doz.
000 mf 1,000 v, . 8/- doz.
002 mf 1,000 v, ,, .. .. 7/8 doz.
005 mf 1,000 v. ., . co 8/=doz.
.02 mf 750 v. 0o o .. 8/8doz.

.01 mf 1.000 v. o 10/- doz.
Battery Charger Reotifer—selenyum 1215 v.
5 amp. 9/8.

Metal Chassis—punched for Mullard 310
Amplifier, complete with inner screening
sections and stove epamelled, 12/8 set.
Filament Transformer. 6.3 v. 1} ampe.. §/6.
Noon Lamp—mideet wire endcd. Idcal mains
tester. cte. 2/-. Ex. tovt.,

Phillips Trimmers—0.30pl" 1/~ ea., 8/- Joz.
Tag Panel ldeal for consiructors, experi-
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Good Companion
Mark IIIB

The 6§ transistor set with the 8
transistor performance.
Incorporating all the latest re-
quireients. Anrone who can
solder can make it. Many
thousands alrcady in use all over E
the country. I‘ull coverage of
Long and Medium wavebands.
I"me looking cabinet, size 117 x 8%
3". Q.P.P. OQutput approx.
7aﬂ mW,. FExcellent reception of
difficult stations like 208.
Variable feed back gives excellent

tone. ONLY 85 10 6

Plus 4/- post and insurance.
OUR BARGAIN OF THE YEAR

A complete kit of parts to
build a é transistor 2 wave
superhet receiver at only
39/6. Post & Ins. 36
“CORONET” Mk. IV

It fully covers the medium wave-

band and that part of tbe long
waveband to bring in B.B.C.
Light. The ecircuit includes a

highly efficient slab aerial and 21" P.M. speaker. Overall size ap-
proximately 4} x 2{ x llin. Rupplied complete with carrving case.

THIS MONTH’S SNIP

£5.10.0 Radio for  [FREERE] aw.

only 376 |E—n

Originally suld at £3.10.0, we
now ofter the “Pimpernel”
Transistor Pocket Radio at

only 37/6. The sets are com-
plete but are “line rejects” eo there will be some smafl faulta to
find. Coniponents are all new and unused, and their retait value,
even at today's lowercd price, is over £4. Parts you will get
include:—

Jackson “00" Tuning Condenser, 9/-. Plcssey Driver Trans-
former, 88, Goodman's or Plessey 3” speaker, 12/8. Morganite
Volume Control with switch, 4/8. Philco RF Transistor, 12/8,
8.T.C. matched output transistors and driver, 15/-. Plastic case
with carrying handle, 7/8. 3 Electrolitic Condensers, 7/8, 10
Resistors, 38, Ferrite Acrial, 5/ and printed circuit board.
trimmers, battery connectors. r.i. chuke. etc., etc

AH this fine cr||upment offered this month at only 3:/8 plus 2/6,
postage and insurance.

mental circuits, ete. 3 of each of 12 d
types, 5f-.

Slydiok Panel Mounting Fuses with carrier,
5 amp. 2/- each. 15 amp. 2/6 each.

Metsl Rectifler. 250 v. 60-80 milliamps ideal
for mains set or instrument or to replace that
expensive valve, 4/6,

Piano Key Type Switches. i key type 8/-,
4 key type 3/8, 5 kev type 4/8, post and pack-
ing 1/- regardlest of nuinber ordered.

500 MW Amplifier. l/scs 3 transistors. 2 of
whieh are in (ilass B push-pull for hattery

economy. Ideal Hitle unit for baby alaru,
record player, ntercom.. ete.. etc. 18/8.
Speaker 12[8 cura

B i Sub-

mlmaturo type 50 m.f.d. €v. made by T.C.C.
7/8 per dozen (minimum quantity supplied).
Transistor Set Cases. Finished in two-tone
with bandle and back. Size 10 x 7} x 3in.
15/- each plus 2/6 Carriage and Insurance.

THERMOSTATS

Type *A’ 15 amp. for controlling room heaters,
greenhmise, airing cupbuard. Haa spindle for
pomler knob, ynickly adjustable from 30-
R0°), 948 plus 1/+ punt smtable box for wall
mmmtmg 5/-. P.and . 1=

Type ‘B’ 15 amp. This ia a 17in. long rod type
made by the famous Sunvic Co. Spindle ad-
justa this from 50-330°F. Internal screw
alters the setting so this could be adjustable
over 30% to 1,000°F. Suitable for controlling
furnace. oven, kiln, immersion heater or to
make flame-stat or fire alarm. 8/8 plus 2/6
post and insurance.

Type ‘C’ is a smal) porcelain thermostat as
fitted to electric blankets etc. 1} amp. setting
adjustable by screw through side. 3/8, P. and
P,

Type ‘D’. We call this the Ice-stat as it cuts in
and out at around freezing point. 2-3 amps.
Has mnany uses. one o1 which would be to
keep the loft pipes from freczing, if a length
of our blanket wire (16 yds. 10/-) is wound
around the pipes 7/8, P. and P. 1/-.

Type ‘E’. This is a standard refrigerator
thermaostat. 8pindle adjustments over normal
refrigerator temperaturcs, 7/8 plus 1/- post.

Where postage is not
definitely stated add 2/-
all orders under £3.

MULTI-METER
BARGAIN

Model number EP10K, Extra wide
scale fitted corner-wige for compact-
ness, extra accurate as it uses 1%
components.  Rensitivity  10.000
ohms per volt A.C. and D.C. ranges

D voltage up to 1.2kV in 5
rang A, voltage up to 1.2kV 5
rang D.C. current up to 300mA
| ran; Resistance up to 2 meg.

Capacitics 003 to .15 mnfd and sdeci-
bels. Complete with full instruce
tions and test prods and battery
for chms range. A real bargain not
repeatable ounce stocks cleared.
Price 69/8, Carriage and insurance

the careful use of feed back,
choice of components d
transformerless design. Sen-
&.M. Tuner for above, £7.19.
Note (except for V.M. Tuner) all above are made up ready for use.
fully guarauteed for 12 monthe.

&i-

THE STRAIG HT LINE
AMPLIFIER
We call this the straight line 3 b=
amplitier becaase it i virtu- 6
sitivity is 100 mV from 10K C
source. Push-pull output. For
battery or maine operation.
Model 815, 15 obm output, £5,18.8 plus 2/6 post and insurance.
Model 83, 8 ohm output, £5,10.0 plua 2/6.

MAINS POWER PACK
Degigned to operate transistor sets and amplitiers. Adjustable output
6v—9 to 12 volts for up to 00mA (class R working). Takes the place
of any of the jollowing batterics: PP1-PP3-PP4-P6-PP7-PP9 and
others. Kit comprises: mains transformer-rectifer, smoothing and load

ally distortionless, even at
10 watts, This is achieved by
Mains nnit, 59/6.
Pre-Amplifier, mwono, 85/-; steren, £10.19.6

8.
resistor 5000 and 500 mfid condensers, zener diode and instructions.
Real snip ar only 14/6 plur 2/6 post.

899

Infra

Red

Heaters

Make up one of

these latest type
heaters. Iieal for bath-
room.  ete.  They  are
simple to nake arom our

easy-to-follow  instructions—
uses gilica ebclosed elements de
signed tor the correct infra-red
wavelength (5 microns). Price for 750
watt elewent and metal casing as illuste
rated, 19/6, plus 2/6 post and inaurance.

Brayhead
Turret Tuner
Comblete with Band 1
and Band 3 coils. New
but removed from un-
used equipment. Less
valves 15/- each or with
valves 25/« each. Post
2/6. Knobs 3/6 extra.

Waterproof Heater Wire
16 vds length. 70 waits, self regulating
temmperature control. 10/, post free.

Fluorescent Lights Kits
For pelmet lighting, ete. Kit consists af:
Super silent choke: 2 chrome clips to hold
tube: 2 bLi-pin holders ior tube and starter
with a starter holder. Kit A for 80 watt
tube at 22/8. Kit B jor 40 watt tube at 18/8
Kit C for 2 x 2ft. 20 w lamp 256/ Kit D
tor 1 3 2ft. 20 w lamp 18/6.

Post and Insurance %6 per kits

Cabinet Snip
This fine cabinet
as illustrated but
less control knolis
ie available this
month an a
special anip price
of 12/8, plue 8/6
post. and

insurance
Bize is 18kin,
x Yin. x
din. and it
is  nicely
covered in
two tone

Siemens High
Speed Relay

Twin 250 ohm coils adjustable
rension change over contact—
plat points 7/6, Post L/

Five Core Cable

Ideal for switching vircuits, intercoms,, T.A,
runs ete. eaeh core flex copper with rubber
insulation, corcs covered overall in tough
rubber or P.v.C. 94. per yd. or 30 yds. length
15/~ plus 5/- post.

Making a Fan Heater
Miniature motor
2iin. long x 1gin. i
diameter, laminaled g gl
poles, Operates off
20-30v. D.C. Origi- "Y
nal cost at least £3
each, 8/8 pius 1/6 postage and insurance.
Mains model 9/8, plus 2/6 posiage and
insurance.

Speaker Bargam
12in. High-
fidelity loud -
speaker
High tlux
permanent
magnei tvpe
withstindard
R or 15 ohm
epeech coik
Wilt handlz
up to 10 watts.

Brand new,

by famous
maker. Price 27/6 plus 36 post and insurance.

ELECTRONICS (CROYDON) LTD

266 LONDON ROAD WEST CROYDON SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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The only amplifier of its kind in
USES PULSE-WIDTH MODULATION (ALY

COMPLETE OR

AND UNIQUE OUTPUT STAGE IN A [JSstiivs
GIRCUIT OF GREAT ORIGINALITY JEERCILEE

FANTASTIC STANDARDS OF PERFORMANCE

This high fidelity integrated power amplifierand pre-
amp uses || transistors and has a transformerless out-
put of 10 watts for feeding into a |5 ohm loudspeaker
system. It requires only the addition of tone and vol-
ume controls and a |2 volt D.C. power supply to make
it a complete mono high fidelity assembly of excep-
tional quality. Stereo is achieved by using 2 X-10
amplifiers and ganged or separate controls. Input sensi-
tivity is sufficient for all crystal, ceramic or magnetic
pick-ups. The manual supplied with the X-10 gives de-
tailed instructions for connecting the controls and for
using the amplifier in a wide variety of applications.

This radically new transistor amplifier (patents ap-
plied for) is the first to be marketed anywhere in the

nn M

BFUARE WANE I LD BAGE

Guarantee

The Sinclair X-10 as GENPEATGR INTEGRATOR
with everything purchased
from Sinclair Radionies
carries our guarantee as
shoewn on the fourth page -
of our advertising. INPUT | rovo sTAGE ]

Easiest of all to build

Not the least among the many important features of tne X-10
is the elegant component layout. This together with the
X-10 Manual and assembly instructions make building excep-
tionally easy. When bled the amplifier, which es
only 6 x 3 x 1 in., can be placed in any convenient position
with leads brought out to controls. input, outpyt and
power supply.

world using the pulse width modulation principle
(P.W.M.), a technique which permits an enormous
reduction in the power dissipation in the output tran-
sistors. In the case of the Sinclair X-10, the output
efficiency is about 959%, as compared with about 68
for conventional class B output stages. Thus the dissipa-
tion is only one-eighth or less of that o¢curring in all
other amplifiers. That is why no heat sink is required
for the output stage, why small high frequency transis-
tors can be used in place of the conventional low fre-
quency power transistors and why the X-10 will oper-
ate from two 4/- batteries with normal use for about
three months.

NPN/PNP

poir
BCHMION
TARGGER

NPN/PNP

complementery
poir

BLOCK DIAGRAM shows in simplified form the
stages of function of this remarkable amplifier. Such
design with its very much better standards of per-
formance is made possible by use of the very latest
transistors and high quality components.

Al parts includ- Ready built

ing 11 transistors, and  tested,
bullding instruc- with X-10 o O
twns and -10 Manual

Manual come

X—lo Power Suppl, Umt (read built)

for Mains Wwill power
two x-1o'a i recutred

SINCLAIR

COMBERTON, CAMBRIDGE
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10 WATT INTEGRATED AMPLIFIER

USING PULSE WIDTH MODULATION
the entire world!

ELEVEN
TRANSISTORS

10 WATT
oUTPUT

NO
HEAT SINK

“% Number of transistors—II
+% Overall size—6 x 3 x {in.
s Input sensitivity—!mV into K. ohm.

% Total harmonic distortion—less
than 0.19,

Y% Output power—I0 watts

“% Frequency response—5-20,000 ¢/s
+ 0.5dB

“% Speaker impedance—I5 ohms

v Damping factor—greater than 100
% Quiescent consumption—75mA
% Supply voltage—I2 volts D.C.
% Completely British Design

BUILT-IN SIZE
PRE- 6" x 3
AMPLIFIER \
WILL RUN
1mV INPUT / FROM TWO ESRERE P.W.M. THE
SENSITIVITY 4/- BATTERIES e ANSWER !

ONLY THE X-10 USES P. W .M. (ot

With P.W.M. the audio signal modulates a high frequency square
wave ‘“carrier” by varying the mark-space ratio. These variations
are converted to energy in the output stage. Being independent of
the transfer characteristics of the output transistors, the output is
an exact replica of the input signal. The improvement in the quality
of reproduction from the loudspeaker is instantly apparent. Tran-
sient response is greatly improved, there is no falling off in the
higher audio frequencies. no intermodulation distortion and the
response curve is so flat that you could draw it with a ruler! A new
type of output stage and P.W.M. plus many other refinements result
in an amplifier which is compact, rugged stable, requires no heat
sink—and costs so little. The X-10 may be used with low-output pick-ups
such as Decca Deram, Ortofon, etc., as well as with tape play-back heads.
Used in pairs the X-10 brings new depth to stereo listening.

SINCLAIR X-10 MANUAL

Explains how the amplifier functions, how to add volume and tone controls
to suit your precise requirements, and how to use the X-10 for stereo. A
variety of systems is shown, none of which will add more than a few
shillings to the original cost of your X-10. The Manuat which is included
with every X-|0 is available separately for 1/,

ORDER FORM AND MORE

SINCLAIR DESIGNS ON

RADIONICS Lo

Telephone: COMBERTON 682

PAGES FOLLOWING
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THE SMALLEST AND MOST

The British designed

SINGLAIR

MIGRO-6

SIX STAGE RECEIVER

NOW MORE THAN EVER IS THE TIME TO
BUILD YOUR MICRO-6. With the days so short,
the performance from this amazing é-stage
radio is proving sensational. Stations simply pour

in from the Conti with

quality

and again and again the Micro-6 is reported to be
giving excellent results where other sets cannot
be used at all. As the illustration shows, the set is
smaller than a matchbox, yet everything includ-
ing batteries and ferrite rod aerial is contained
in the tiny white, black and gold case. The Micro-6
has vernier-type tuning and is switched on by
inserting the Micro-plug of the earpiece into the
socket at the side. This remarkable British
receiver cannot be too highly recommended
both as an intriguing design to build and 2 most
practical radio to use. It's a set you will be de-
lighted to build and use, IT PLAYS ANYWHERE.

+* SIZE—1¢/, x

% TUNES OVER M.W. BAND
S BANDSPREAD FOR EASY

LUXEMBOURG .RECEPTION
Y AMAZING POWER AND RANGE

130 x 1/, in.
% WEIGHT—Less than | oz.

A.G.C.

The Micro-6 uses three spe-

1 cial Micro Alloy transistors

1st R.F.
Amp. ™1 Amp.

2nd R.F. -

& new and original
R.F.

by an efficient double diode

circuit. Two stages o
Datector ] amplification are followed

detector which drives a

F.

Amp, Amp.

¥d A.F.

l— s e Znd A'F"" Amp. stage ensures fade-free

stage * A.F.
amplifier. Powerful A.G.C.
abplied to the first R.F.

reception from the most

distant stations tuned in.

BLOCK DIAGRAM COF MICRO-6

SINCLAIR TR750 AMPLIFIER

Designed specially for Micro-6 and Slimline Users

This ampllﬂer makes a powerful car, portable or do-
) mesticradio used with the Micro-6 or Slimline receivers
8|ZE and a plug is included for connecting to these sets.

12" x2"

With its own built in volume control and on-off switch,

the TR 750 has a full 750 milliwatt
transformeriess output for }0mV into
10K ohms and a frequency response
from 30 to 20,000 ¢/s + IdB. It will
also make an efficient hi-fi record
reproducer used singly or paired for
stereo and there are many other uses
for the TR 750 which is available for
building or ready built.

All parts with instructions 39/6
come to
45)-

Ready built and tested

Trace that fault‘
with a Sinclair

MICGRO-INJECTOR

This ingeniously designed device "
generates and injects a test signal
into any part of audio or radio

an
frequency from 1
kc/s to 30 Mc/s by
means ,of which. it
becomes _easy
locate faults rapidly
andaccurately. Mea-
sures 14/, x 1’[,‘, x}in.
excludi robe
With full 1nstruc-
tions.

No constructor
should be without
a Micre-Injector.

Parts and instructions come 1027/6

Ready built 32 6
and tested }

SINGLAIR RADIONICS LTD

COMBERTON, CAMBRIDGE
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EXCGITING SET ON EARTH

WHAT THE UNIQUE

CAPACITORS

fl :

non o SINCLAIR GUARANTEE
= ‘
4l MEANS TO YOU

. RESISTORS ) é.
m’ g é : ':-," Ev;ry gurchfsde you make from Einclair
— z fotiowing gupronteas T 7 e
DIODES PRINTED :ifaz:fit.h"y::: :%3535';35’55.
~£T5- Slacun the amount you  hava' peid
d _@_ will be refunded in full instantly

and without question.

BATTERIES

S| T

THE MICRO-6 INCLUDES THE
SMALLEST GOMPONENTS EVER!

All parts required to build the Micro-6
including lightweight earpiece, case
and instructions come to

09/6

“Transrista’” nylon strap for
wearing the Micro-t llke a 7/6
wrist watch.

Mallory Mercury Cell Type ZM 312
(2 required) each 1/11, Pack of 6. 10/8

FULL SERVICE FACILITIES
ALWAYS AVAILABLE TO
ALL SINCLAIR CUSTOMERS

SINGLAIR
SLIMLINE

The ideal Sinclair
design for beginners

4-STAGE
POCKET
REGEIVER

Here's a fine performing set which
is idea' fer newcomers to transistor
building. it has a self-contained
aerial and takes a standard PP5S
battery. Measures only 24} x |4}
x # in. Tunes over medium wave-
band by means of vernier type
control.

= T

We show here some of the components (apart
from case, dial and earpiece) required for building
the Micro-6, drawn to actual size. They include the
smaliest components ever to be made available to
domestic set constructors. Being of the kind used
in space and computer electronics, they have to be
reliable, The tuning system has ingenious vernier
control for easy station separation. The batteries
{obtainable anywhere) are each smailer than an
aspirin tablet and give upwards of 70 hours work-
ing life! The B8-page fully illustrated instruction
manual shows very ciearly how to assemble the
Micro-6 step by step making it easy for anyone
to build.

SINCLAIR

X-10

Build it in a single evening

@ Makes an F.M.
Transmitter

@ Makes an Audio
or Broad Band
R.F. Amplifier

UNIQUE 10 WATT
AMPLIFIER

See preceding
Sinclair pages

crscersevationens

Smaller than a 3d, piece! Frequency
response 30 to 50,000 cfs + 1dB, Power
gain 60dB (1,000,000 times). Instruc-
tions show you how to make & broad-
band R.F. amplifier, F.M. transmitter
or a sub-miniature hi-fi amplifier with
an output suitable for any earpiece or
even loudspe~ker, A fasclnating de-
sien for experimenters, modellers etc.
Parts and instructions come to

NAME

} TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE

| Please send items detailed below £ s, d.

eeseussecvrstannntyrrone

ADDRESS .....oveiiinrunnerenens

The Slimiine has great power and
quality and will bring in B.B.C.
and European programmes with
great éase.

All parts including royal

instructions come to

blue and gold case, ear-
v piece and easy to follow

Phone: I
COMBERTON 682

T RO
ettt saresserssssnsasessananesnaanasanes

| T S

TOTAL £

I For which I enctosr cashichequrimonny order

| sLock LETTERS powres 1
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BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal
Year's subscript:on 43/-, Specimen
copy 4/-. All American radio journais
supplied—list free. ~WILLEN (Dept.
46), 6la Broadway, London, Elb.

SOUND RECORDINGS

A UNIQUE BUY! Recording tape top
brand, 7in. 2,400ft. D.P, 25/-; 5iin.

1.200 ft. 19/6d. P. & P. 1/6d. per
spool. Bargains in all sizes. S.A.E.
for list. We repalr, buy and sell

recorders. E. C. Kingsley & Co. Ltd..
132 Tottenham Court Road. London.

RECEIVERS & COMPONENTS

TRANSISTORS mnow half
unmarked but tested packets of 16;
unmarked, untested packets of 40;
duds suitable as diodes, packets of
80. All packets 10/- each, postage
1/-. Four packets post free C.W.O.
K. R, WHISTON (Dept. PWT) New
Mills, Stockport,

R & R RADIO & T V SERVICE

Dept. P.W.
i MARKET STREET, BACUP, LANCS,
X Telephone 463
SALVAGE VALVES Tested before dispatch

6F13 4/6 10P14 5/- PL82 3/8 20P4 6/8
6L18  4/8 20P5 6/6 Us0L 7/8 30P16 5/-
EFS0 1/6 30P4 7/- 10F1 1/6 PCCN 4/-
ECC82 8/- 6Fl5 5/- 2012 5/8 PCLs35/-
ECLS0 3§/8 EB91 1/ BS0FL1 5/- PYsi 3/6
30F3 /- EF85 5/« PY32 8/- Uil 6/-
L38 8/- 6/30L2 4/- 6U4GT 5/- 10PI3 5/6
PCF80 4/ 20P3 6/~ 6F1 2/8 20b1 2/
PL8L /= 30PLl 4)- FECC81 3/- 30P12 5/-
PZ30 6§/« PL36 6/« EY86 4/« PY82 5/-
Us29 b/« PCL8Z b/

Speakers, Ex-TV. 5in. round, 6 x 4in. 3/6; 8in.
round, 8f-; post 2/-.

Ling Output Transformers available. State set
mode) No.

Turret Tuners, 8/-, post 3/«

Soan Coils, ete. Quote get model No. with all en-
quiries and B.A.E. for prompt reply. Al goods
subject to ion or money ded.

TRANSISTORISED SIGNAL
INJECTOR. Complete kit of compo-
nents and circuit of injector_ for
testing and amplifier or radio. 7/6d.
only. Post free. G. F, MILWARD. 17
Peel Close, Drayton Bassett, Staffs.

AERIAL MATCHING TUNING UNITS

. LATEST AMERICAN RELEASE BULE PURCHASE
OF 3,000
These well made tuning units made for the American
19 T.X.-R.X. are housed in a metal case, size
4 x 4 x 10in., using a large precision calibrated scale,
are an egsential piece of equipment for the serious
T.X. or R.X. operator. This unit will match an
| untuned wire or whip aerial to almost any short
wave receiver or transmitter, exceptionally good tor
l mobile top band use. This American version being
well noted as far superior to any other. GUARAN-
TREED BRAND NEW only 20/-, post 7/6.
Instructions supplied.

PYE OE INVICTA LOUDSPEAKER UNITS

| Enclosed in & brown wooden cabinet and carrying
handle, using a silver speaker mesh. Complete with
401t. ot lead and Jack Plug. A 10in. heavy duty 3
ohm speaker is used, being very useful for Groupa.
Halls, P.A. work ete. (made for Army entertainment
 use). BRAND NEW and BOXED Only £2.15.0,
t oart. 5/, a fraction of cost.

0 88 T.X.-R.X. POWER UNIT
13V lnput to 90V, 7.5V, 1.4V stabilised output.
1 Also contains L.F. amplifier. These are sold BRAND

NEW with 4 B.7.G. valves, only §0/-. P.P. 5/

J.T.SUPPLY (Dept. D)
LBB MEADOW LANE, LEEDS 11

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

pr!ce.‘

%/3 per line or part
erage live words to tine,
ines. Box No. I/- ¢
Advertisements must be preg
add sed ) Advertis
Manager, “Practical Wireless,
Tower House, Southampton St,
London W.C.2.

RECEIVERS & COMPONENTS

(continued)

¢ HEATHKITS * can now be seen in
London and purchased on easy
terms. Free brochure. DIRECT TV
REPLACEMENTS LTD., Dept. PW17/9.
126 Hamillton Road, West Norwood,
S.E.27. GIPsy Hill 6166.

TUBES—FAMOUS MAKES!

MW43/69, AwW43/80, MW36/24, AW43/88
etc. Fully screened, aluminised, 100°{ new
(except glass), Mostly £4.15s. {1276 cge.).
LISTS. One Year's Guarantee Card.
STOP PRESS!—BYi{00/PY800 57/- doz.
U.26 (equivalent) 8/6 each.

P.BEARMAN, 43 Leicester Road
New Barnet, Herts. Tel.: BAR 1934

FM OUTSIDE DIPOLE (or loft)
cranked arm with bracket, 12/6 plus
2/6 p. & p. (list 35/-). F.' WRIGHT,
19 St. James Road, Salford 7, Lancs.

TRANSISTORS! Give away price.
NKT124/5 Power Type, 6 for 10/..
28017 4W, up to 60Mc/s. 5/- each.

Post free, G. F, MILWARD, 17 Peel
Close, Drayton Bassett, Staffs.

RCA AR88D RECENER _ _
(BRAND NEW) p=——se————
Frea. 540 Kcfs, e
32 Mc/s, 6 wav
band, Mechani

b — =

cal Band spread -

with g.aoggmg |{_y_ 6'-@: = O |
scale, Auto and )y syl
Man. volumo L Sl eicislo e
control, ditlo

Noise Limiter. BFO, Pitch and Var. HF Tone
controls. RF and AF Gain, Var. selectivity
with Crystal Filter. Complete with Instruc-
tion/Service Manual, Spare Valves, H/Set,
Aerial etc. £v5. Carr. £2.

CONVERTOR. Run vour mainsTshaver,
radio. record player, etc. from car baltery.
New type vibrator converts 12v. D.C. t0 240v.
D.C. at 100mA Low Drain. Brand new
con1p195te with spare fuses, battery clips.

ete. . Carr. 7/6.

TELESCOPIC AERTAL MASTS, Tubualar

steel copperised, spray finish, ring cam

locking on each section provides for full

or any height required. Suitable all fixings

and base locations. Bottom section 1{in.

diameter.

20ft. (4 section) Closed 5ft. 9in. Weight 161bs.

353/-. Carr. 5/-.

34ft. (6 section) Closed 6ft. 6{n. Weight 2C1bs.

75/-. Carr. 5/-.

Further height by adding 3-4ft. Whipsections

13/6. Carr. 1/6. Special price for quantities
TEI I“I’l((leTlC Used

Ir.

. Cal /-
TRANSMITTER. 1.75-16 Mc/s 3 waveband
tuneable. grid modulation using 813. Used
complete with all valves, circuit £7.10.0,
Carriage 10/-.

MOVING COIL HEADPHONES. BRAND
NEW. Chamois padded. complete with jack
plug 15/6. Post 2/-.

ROTARY TRANSFORMERS. 12V D.C.
input, 300V D.C., 120mA output, note size
only 4} x 2in. 15/-, Post 2/6.

POWLER UNIT, Type ZE12. Designed for
Canadian No. 52 receiver. 52/8. Carr. 5/-.
All No, 19 set parts available,

B44 Mk 11 & T11. Dipole and rod aerials
30/- set, P. & P. 5/-. Microphone with con-
necting plug 15/6. P. & P. 2/-. Battery
input and phone plugs, 5/- each. P. & P. 1/6.
Muny other bargains. S.A.E. all enquiries.

A . J. THOMPSON

HERTS
Plhone: CODICOTE 242

www.americanradiohistorv.com

January, 1965

RECEIVERS & COMPONENTS

(continued)

DIRECT TV REPLACEMENTS LTD,
largest stockists of TV Components
in the UK. Line Output Transfor-
mers, Frame Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for many set
makes. Same day Dispatch Service.
Terms C.0.D. or C.W.O. Send S.AE,
For quotes, Day and Night Telephone
GIPsy Hill 6166, 126 Hamilton Road.
West Norwood, S.E.27.

SPEAKER REPAIRS, cones _fitted.
Satisfaction  guaranteed. L.
REPAIRS, Pluckley, Ashford, Kent.

CLEARANCE

New valves—10D2, 10LD11. 6F13, 6F15. 6F1,
6F12, 6L19, 6L18. 6LD20. SP41, SP6l, Tdl,
TH41, U281, U282, UU6. 6F33, 2525, 2576,
43, 57, 59, 79. all 2/6 each, 6P25 (6V6) 5/-,
6C9, U404, UU9 at 7/6 each, P. & P. 6d.

Used Valves—EF80, 10F1, 6F1 1/6 each,
ECLS80, PY80, 6P25. 20P1, etc. 3/- each, PZ30
5/- each P. & P. 6d.

Many old Radio Valves available at 5/- each.
Laminated copper 6 X din.. 2/-: Transistor
3 ohm output transformers 2/8, Tuning
Condensers 115+ 250pF with trimmers, 7/-
on/off. med.. long wave minfature press
switch 4/@, similar piano key switch 3/8.
pax pannels with diodes, resistors etc. (not
soldered in) 3/, P. & P, 6d.

Huge parcel of condensers, resistors, trim-

mers, etc. (all new) 10/-. P. & P. 1/-.

Sound Vision, 137 Moulsham Street and
18 Market Road, Chelmsford

COMPONENTS at give-away Drices!
Transistors: Valves: Coaxial Cable:
Electrolytics: Vol Controls: Pre-sets:
Speakers: Test Meters: Recording
Tapes: Wiring Cable; Microphones;
Pick-up Cartridges; Soldering Irons;
Plugs. Sockets. Panels etc. Send a
3d. stamp for full price lists.
DIAMOND (Mail Order) Products,
(P.W.) BMCADIA, London, W.C.1.

NEW_ VALVE TESTERS £12.
Molineux, Lowfield Heath, Sussex.

AM.RADIO)

O —LTD™

V.ILF. Receivers P104 (R1392), 100 to 150
Mc/s. 13 valves, B.F.0., A.G.C.. R.F. and L.F.
gains, Tuning Meter. In good condition
complete with instructions to convert to
tuneable can be used Crystal controlled
as is £3.10.0 carriage 15/-.

Matching Power Supply for 230 volts A.C.
0. Carriage 10/-.

Tuning Units. Made for Collins
1 to 12 Mc/s. Good condition. 12/6.
Post paid.

Ficld Strength Meters, 100 to 150 Mc/s
Telescopic chrome aerial, 2in. round 0-1
MA. Meter. 1S5 valve needs 50 and 1.5 volt
batteries or can easily be replaced by a
crystal diode 35/-. Post pald.

4042 PORTLAND

ROAD. WORTHING

BUSINESS OPPORTUNITIES

tF YOU are a Self-employed TV
Service Engineer wishing to increase
your profits by at least 25% and
receive free technical information

scud S.AE for details to Box No, 33,
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NOW
READY! Anoiern v

case assembly using our ‘‘Die Strip” and
Stelvetite panels. The strip has been specially
made for us at Birmingham on qty. pro-

duction, for low price to the public. It is

made of high strength alloy and will enable
anyone to assemble an instrument case or
cabinet in minutes. The Stelvetite sheet is
cut to size ready for use. Full details of
these products will be sent free. Please
send large envelope self addressed.

Also available Key Switches. 4 pole
2 throw 3’6 each or 3 position D.P.
plus D.P. centra off 8/ or rotary switch
6 pole 3 way 3.,

Bank of 4 Pye Sockets w'th plugs and leads
5/ set, Ever Ready Batteriss, 90 volts plus
74 volts 476 each.

Plessey 2-4-12-25 way plugs and sockets
all 5/- pair. a

Jones Piugs and Sockets 4-12-18-24-32 way
all §/- pair.

Special Lightweight 7in. x 4in., 3 ohm P.M.
Speaker é/-,

88 set transmitter receiver. Chassis less

valvés. 20/- each. Post paid.

19in. RACK FITTING CABINET.
34’ high by 21” deep with telescoplc
drawer slides. Louvred sides, back and
top. Brand new Swedish make, £4.
only, plus B.R.8. delivery.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

HAMMER FINISH PAINT. The
modern finish for electronics. Can be
brushed or sprayed. Blue or silver.
2%o0z. tins 3/6, & pint 7/6, 1 pint 15/-.
Pcst 6d, on any order. Trade supplied.
FINNIGAN SPECIALITY  PAINTS
(PW}, Mickley Stocksfield.
Northumberland.

ELECTRIC
SOLDERING-IRON

Square,

FANTASTIC
BARGAIN OFFER

Lightwelight Pistol Grip handle
40 watt. 240/250v. A.C. Solid
copper bit. Detachable handle
forms caver {or iron when not in
use. With 4ift. Safety 3J-core
flex. Indispensible for

every home handy- ONLY
man. A boon to model

makers and a necessity 9’6
for every wireless en-

thusiast. Offered to P.& P. 1/
you at this new amaz-
ing price.

C. H. SERVICE (Dept. P.W.3),
Lusted Hall Lane, Tatsueld, Kent
5-TON FACTORY CLEARANCE,

Radlo, TV Electrical Components, in
mixed parcels. Example; 28lb, mixed
parcel £1 pp 7/6d. Speakers, grilles.
valves, bases, I.fs. covers. condensers
etc, Hundred other items. S.A.E. List
and Postal Orders to P. NEWTON.
16 Shalcross Crescent. Hatfield, Herts.

ECR Tube with Screen and Base with
ECR 35data, 25/-,

TESTED TRANSISTORS

S5UP? Tube with Screen and Base, with
data, 30/~

All new, few equivalent.
0OA202

/- each, Red or White Spots.

COLLARO
AUTO CHANGE
3 speed Gramophone Dacks
Tested and Guaranteed
Post free 50/~ gach
Brown or Cream

Copper Laminate Board, single or double
sided, b/- per square foot panels, elther
type 3ft. by 4ft., 33/-.

2!- each, XA 10!, XA102, XB103,
OA90. OC430, XAIl2, XAlll.

3/ each, .OC44, OC45, OC70,
OC71, OC8I, OC8ID, OC200,
GETI{6.

4l- each, AF!(4, AFII5, AFI17,
OCI170. OCI71, SX658, XU6!1.

5!1- each, OC72, OCi39, OCIl40,
0OC204, ORP60, BY100, GETS.

High Stab Resistors, 5%, 6d.: 2%, $d.:
1% 1/-, Every six packed in 7-compartment
linen finish component box. Unmarked.

\

. Speakers. 3 ohm P.M. 5in. §/-, 6in. /-
7 x 4in. 7/-, 81n. 8/-, 10in. 12/6.

10/- each, OC35, OC26, OC28,
GET57, 2SOI13. All new, few
equivalent.

ZENER DIODES 4.7 v. to 33
volt { watt, 3/6 each. 1.5 watt,
5/ each, 7 watt, é/- each.

905

FOR SALE
(continued)
MADE
MORSETASF. !

The famous RHYTHM RECORDED
COURSE cuts the practice time down
10 _an absolute minimum!

One student. aged 20, took Oul{oés
DAYS and another, aged 171, k
only 8 WEEKS to obtain a G.P.O.
puss certificate. If you wish to read
Morse 6asily and naturally, please
enclose two 3d. stamps for full
explanatory bocklet.

To G3CHS. THE MORSE CENTRE, 45

GREEN LANE, PURLEY, SURREY

CONDENSER BARGAIN! Minlature

paper condensers, iin. x iin. Ideal
fo(iw t.raznsist.or sets. .0001, .001, .002. -
.005, .02,

.04uf. Your choice 7/68 per
100 or £3 per 1,000. G. F. MILWA b
17 Peel Close, Drayton Basseit, 8taffs.

1240+ ELECTRIC POWER mrmEd
gnm from [2' CAR BATTERY
"™ AMIRICAN DYNAMOTOR UNIT

g k. | (50912780000t 200/2407 31 150 14 228 w1ty
N o erihey | Mlect 191 TELEVISION. POWER T0OLS sed all
il AC/DC ELECTRICAL EQUIPIERY, Fives
woadertal results. Price ONIY B « ot tartlage
Sand stampat sorelnge for fall iestrated duteli
FRRp A, ., “SCIENTIFIC PNORUCTS, CLEVELIYS, Laass. |

[

WANTED

A PROMPT CASH OFFER for your
surplus brand new Valves and
Transistors. R.H.S.. Beverley House,
Mannville Terrace. Bradford 17,

WE BUY new valves for cash, large
or small quantities, old types os the

latest. Send detalls, quotations by
return. WALTONS WIRELESS
STORFS, 15 Church Street, Wolver-
hampton. a

WANTED .
VALVES ONLY

Must be new and boxed
Payment by return
WILLIAM CARVIS LTD.
103 North Street, Leeds 7

MISCELLANEOUS

LOUDSPEAKER REPAIRS, all makes,
promp delivery, 25 years' service to
radic trade. Dept., P.W. SOURD
SERVICE RADIO 28 Gibbon Road.
Kingston-on-Thames.

CONVERT ANY TV "SET into an
oscilloscope.  Instructions and dia-

grams 12/6. REDMOND, 42 Dean
Close, Portslade, Sussex,

U.K. ONLY

E. R. NICHOLLS

Matl Order and Retail Shop
49 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT,
CHESHIRE.

Send 3d. stamp for Full
Price List, and Free Equiva-
lent Chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

ALUMINIUM

Sheet for Radio-Chassis and Egneul;

Cut to size. Also Brass, Copper.
steel, etc. In Sheets, Tubes, Rods
Foils, Sections, etc, Write for FREE
ILLUSTRATED PRICE LIST. Callers '
welcome.

SENMOR METALS, Dept. R/¢
85 St. Johns Road, Isleworth, Midds.
ISL: 0312,

www americanradiohistorv com
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METAL WORK

METAL WORK. All types cabinets,
chassis, racks, etc., to your specifica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

CABINETS e CASES
CHASSIS

Anything in metal. ” One-offs” a pleasure.
end your drawing for quoie
Stove enamelled in any professional finish

MOSS, WATSON

Idham.

40 Mount Pleasant Street, O
MAIN 9400

Lancs.

SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/6 post paid. VEST AND
EMERY, 17 Hollgarth St., Durham.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SERVICE SHEETS

(continued)

S.E.S. SERVICE SHETS for all TV
Radio and Tape Recorders, etec. List
1/6 plus S.A.E. SUN ELECTRICAL
SERVICES, 38 St. George's Road,
Hastings, Sussex.

SERVICE SH‘EETS. also current and
obsolete Valves for sale, JOHN

GILBERT TELEVISION, 1b Shep-

herd’s Bush Road, London, WI]2.

Phcne: SHE 8441,
EDUCATIONAL

BECOME “TECHNICALLY QUALIJ.
FIED” in your spare time. Guaran-
teed Diploma and Exam Home-study
Courses in Radio, TV Servicing and

Maintenance. R.T.E.B., City and
Guilds ete. Highly informative 120
page Guide—FREE. CHAMBERS

COLLEGE (Dept, 363).
London, E.C.1,

148, Holborn,

SERVICE SHEETS: Radio, TV, 5,000
models. List 1/-. S.A.E. inquirles.
TELRAY, 11 Maudland Bank, Preston

SERVICE SHEETS for all makes of
Radio and TV 1925-1964. Prices from
1/- with free fault finding guide.
S.A.E. inquiries. Catalogues of 6.000
models, 1/6, Valves, modern _and
obsolete. Radio/TV Books. S.A.E_lists.
HAMILTON RADIO, Western Road,
'8t, Leonards, Sussex,

SERVICE SHEETS

4l- ea., pius postage

We have the largest display of Ser-
vice Sheets for ali makes and types
of Radios, Televisions, Tape Recor-

—b * Vp2_4ac
2a

X

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

st lesson
and details

FREE

The Dryden School of

UNDERSTANDABLE MATHMATICS
It J. Dryden Chambers, Oxford
St., London W.I.

l Name rer

Januory, 1965

PUBLIC APPOINTMENTS

T AT U
BRITISH FORCES
BROADCASTING SERVICE

THE MINISTRY OF DEFENCE
(ARMY DEPARTMENT) invites applica-
tions for appointments abroad to the
Engineering {Grade V) staff of the British
Forces Broadcasting Service.

APPOINTMENTS. Vacancies in_ Aden,
Benghazi, Tobruk, Tripoli and Cyprus.
Appointments will be for two years to
Aden and Tobruk and for three years
elsewhere,

DUTIES. Operation and maintenance of
MF, HF, YHF broadcast transmitters, studio
equipment. and generating equipment.

QUALIFICATIONS. Approximate ONC,
City and Guilds or eguivalent qualifications
or exceptionally to be able to demonstrate
equivalent knowledge and experience.

SALARY. Present scale (under review) for
Grade V staff is £739—£1,039 p.a. Starting
pay up to £891 p.a. wilt be assessed according
toage and experience. In addition a generous
non-taxable Foreign Service Allowance is
payable—specimen rates will be provided
with the application form.

GENERAL. Return passages by sea/air,
outfit and trunk allowances are provided.
Families are granted free passages to the
overseas station {and back to UK in due
course) as soon as suitable accommodation
is available. Three weeks and three days p.a.
paid leave rising to four weeks two days after
ten years service, Candidates must be at
least 2| years of age.

APPLICATION FORMS and further
details from the Director’ (TJ), British
Forces Broadcasting Service, Kings Buildings,
Dean Stanley Street, London, S.W.I.
Selection will be by interview in London.

1
ders, etc., in the country, and can | | 1
SUPP'Y by return of post. I AdAress.ciiiiersecessecsirseasersisscsesrinee l
To obtain the Service Sheet you 1
require, piease complete the at- | .
tached coupon: I |
From:
RADIO OFFICERS see the world.
Name: Seagoing and shore appointments.
Our many recent successes provide
Address: additional trainee vacancies during
. * 1964/65. Day and Boarding Students.
Grants and sScholarships available.
Stamp for Prospectus. WIRELESS
COLLEGE, Colwyn Bay.
To: S.P. DISTRIBUTORS

44 Old Bond St., London, W.I

Please supply Service Sheets for the

following:

Make:
Model No.tem— o Radio/TV

Make:

Model No. — Radio/TV
Make:
Modei No.:——.......Radio/TV

| also require list of Service Sheets
at /6.

1 also require list of Manuals at 1/-

(please delete items not applicable)

‘J enclose remittance Of ... .

MAIL ORDERS ONLY

TRAIN'FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B.,
etc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters. Also self-build kit

courses—valve and transistor.
Write for FREE prospectus and find out
How ICS can help you in your career

ICS DEPT. 541 PARKGATE ROAD.
LONDON. S. W. ().

www.americanradiohistorv.com

SITUATIONS VACANT

YOUNG MAN required, over 18 years,
to work in busy Radio Shop and Mail
Order Dept. Some previous experi-
ence necessary, For appointment tele-
phone Paddington 1008-9. HENRY'S
RADIO LTD., 303 Edgware Road,

London, W2.
1.E.R.LE. CITY AND GUILDS and
R.T.E.B. exams, Specialised I.C.S.

home-study course will ensure
success. For details of wide range of
exam and diploma courses in Radio,
TV and Electronics, also new practi-
cal courses with kits. write to I.C.S.
(Depti 542), Parkgate Road, London
S.W.11,

A.M.l.Mech.E., A.M.I.LE.R.E., City &
Guilds. G.C.E.. etc.. brings high pay
and security. ‘‘No pass—no fee”
terms. Over 95% successes. For
details of Exams. and courses in all
branches of Engineering., Building.
Electronies. etc., write for 148-page
Handbook—FREE. B.LET. (Dept.
242B), London, W.8.

TV and Radio—A.M.I.ER.E, City
& Guilds. R.T.E.B, Cert.,, etc.. on
“No pass—no fee” terms over 95%
successes, For details of exams and
home training courses (including
practical apparatus in all branches
of radio, TV_and electronics) write
for 148-page Handbook—f{ree. B.LLE.T.
(Dept  242G), 29 Wright's Lane,
london W.8
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SITUATIONS VACANT

(continued)
STUDY RADIO, TELEVISION AND
ELECTRONICS with the world's
largest home-study organisation,
LER.E.. City and Guilds, R.T.E.B

etc. Also Practica. Courses with
equipment. All books supplied. Write
for. FREE Prospectus stating subject
to I1.C.S. (Dept. 542), Intertext House,
Parkgate Road, London, S.W.1l.

RADIO AND TV Exam, and Courses
by Britain's finest Home-study School,
Coaching for Brit.l.R.E, ity and
Guilds, Amateur’s Licence. RT.E.B.,
P.M.G/ Cert., eto. FREE brochure
from BR.ITISH NATIONAL RADIO
HOOL, Russell Street, Reading.

RADIO TECHNICIAN

A number of suitably qualified candidates
will be reqmred for training, leading to
per ble employment
(Normaily at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K. stations.)

Applicants must be 19 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer at least ‘O” level GCE
passes in English Language, Maths and/or
Physics, or hoid the City and Guilds Tele-
communications Technician Intermediate
Certificate or equivalent technical quali-
fications.

Pay according to age, e.g at 19 £722, at
25 £929 (highest paz on entry) rising by
four increments ¢ 1,06

Prospects of promotlon to grades in
salary range £997—£|,6

Annual Leave zllowznco of 3 weaks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick Ieave regulations
apply.

Appiy:
RECRUITMENT OFFICER (RT 37)
Government Communication

Headquarters, Oakley, Priors Road,
Cheltenham.

COMMON CORE BOOKS

THIS SERIES OF BASIC MANUALS
EXPLAINS IN SIMPLE, STRAIGHT-
DS  AND CLEAR

EXPLANATORY PICTURES:
ADOPTED BY M.M. FORCES
BASIC SYNCHROS & SERVOMECHAN-
ISMS: Learn what makes automation pos-
ﬂble‘.| Two parts, 18/6 each. Contents

ar
Synchro Torque ’I‘ra.nsmntem—synchro
Ditferential—Synchro Capacitof. An ele-
mentary servo—Re-designed wnh Balanced
Potentiometers, etc. 100 {lus.
Part 11
The Function of an Error-Detector—The
control Transformer Error-Detector—The
DC Servo Amplifier~Gas-filled Valves in
Servo Amphﬂers—Phase-smrr. control in
Servo Amplifiers—An AC Servo Amplifier
with Thyratron Valves, ete, 100 illus,
BASIC ELECTRRONIC Circuits
Part I and It 18/- each
This two part scries explains a selection of
the principal olrcuits used in electronic
engineering, both valve and transistor clr-
cuits are {llustrated and explained in the
picture caption technique.
BASIC RADAR co giled by REM
DECCA RADAR the RAF. Part
17/- post tree. Com.ents include'—
Measurement of Angle, Range and Height
—Frequency Bands Used— Basic Pulsed
System—Wave-guides—The Transmit-Re-
ccive (TR) 8witch, etc. 100 illus
All books include postage. List S.A.E,

SELRAY BOOK CO.

60 UAYES HILL, HAYES, BROMLEY
s LN Tel MURstway 1818

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 907

RADIO CLEARANCE LTD

27 TOTTENHAM COURT ROAD, LONDON, W.I
Telephonet MUSeum 9188
TRADE ENQUIRIES INVITED EST. 35 YRS.
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE

Loudspeaker Bargains Still Available

Enormous purchases of Brand New and Guarantced Plessey louxlcpeakers
enable us to otter these units at THE LOWEST PRICES EVER! Don’t miss this
golden opportunity to obtain a  Hirst-grade permanent-magnet LOUDSPEAKER
off the production line at HAN THE MANUFACTURER'S COST! Read
carefully the prepared list below and choose just the rizht speaker for the job—
C(X\;{DARL ETHE PRICES ANYWHERE! SELLING FAST—STOCKS CHANGING

Y.
SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter Gauss  Immped, Digmeter Qguss Imped, Diameter Gawuss  Imped.
in w in in m n ® in "
inches ftnes ohms Price | incher lrnes ohms Price | inches lines ohing Price
2 7000 0 8/ 33 7000 35 8/6 4 7000 3 8/¢
21 7000 38 8/8 83 9500 50 1078 & 7000 5 88
23 000 50 8/6 4 7000 25 11/8 5 7500 M 9/-
3 7000 80 8- 4 8000 35 10/4 & 8500 3 8/6
3 8500 3 10¢- 4 7000 35 114~ b 9500 3 10/6
3 6000 5 8/t 4 9500 85 11/8 & 9500 5 108
3 7000 5 8/- 4 Twtr.10000 3 11/8 a 9500 15 12/8
3 7000 35 9/ 4 9500 15 12= a 8500 25 10/8
a 9500 3 10/6 5 6000 3 8}= a 9500 35 11/8
3) 0500 8 10/6 5 8000 5 8/ ug 6000 3 1/
Elliptical  Gaus: dmped. Blliptical  Gauss Imped. Elliptical Gauss  Imped.
Size n unu in ohms Prie. Sice  fnlines in ohms Price Sise in lines in ohms Price
6000

5 x 3 3 7816 x 4 9500 5 12/- |18 x 2% 7000 5 8-
5 x 8 7000 3 8/~ |7 x 8¢ 7000 3 /0 | 8 x 2§ 8500 5 £/6
5 x 8 9000 3 8/6 |7 x 3§ 8500 3 10/8 {8 x 2% 9500 8 10/-
3 x 3 9500 35 1= {7 x 4 9500 3 11/~ |8 x 28 95600 4 10/-
5 x 3 500 8 8- | 7T x 4 10000 3 12/6 | B x 2} 9500 5 10¢-
6 x ¢ 6000 3 8/6 |7 x 4 10000 15 13/6 |8 x & 8500 3 11/~
8 x 4 7000 3 B/- |7 x 4 9500 30 12/6 18 X 5 10000 3 13/-
8 x 4 8500 3 9/6 |7 x 4 8500 35 12/6

6 x 4 9500 3 10/« '8 x 21 6000 3 8/8

OW 2/- each Speaker for postage and packing, and handling charge and plesse specify the
exact requiremente—the nearest avaiiable will be ient.

Your last chance to obtain these
wonderful sets

The best and easiest tramnsistor | Ask tor a demounstration
build-yourself sets 1};.ailuble.[?lesnd in the shop.

E

S,A.E. for FREE PART:!
S First Grade MULLARD Transis- I “CAPRI
tors Dlode(& and all components | Sensitive!
= CoikeLY SLEE . Super-selective:
Superb Speaker!
I n~NowonLy 79/6
Inclusive price for ali_associated @ P. & Pkg.)
components, case and Instruction
Boogeom lete in every detail. Pocket Superhet MW
ANY 51)‘ ARATELY end Droitwich LW
N THE BUILD AS YOU BUY Size 4ix2ix1iin. Coastruc-

.(%')CHI-:ME tional data 1/¢ Post free.

Choice of a dozen stations in dayvligln

THE “CONTESSA”

To clear cxisting stock

oy £7.19.6

3/6 P. & PKe.)
PORTABLE and CAR RADIO
2 WAVEBAND SUPERHET

Construction Manual 2/10 Post Free.

CONTESSA /5", £7.19.6 5% l
CAPRI iu:n 7916 ¢ %,

SELECTED BARGAINS

Beautmu]y geared AM/FM 2 gang Condensers, 4/8; AM/FM IFT"3 465 kc/s nnd 10.7 Mcys

6 pair; Magnnvox Crystal Tape Recorder Mikes, 12/6; transistor sub min. 7 mm, coll
set (4) 4/6 the set: 3 watt Stereo Amplifiers. complete, ready to switch on, 79/6'
glentercel] rectifiers R3/2D-D3-2-1-Y. 8/8 each., DIODES—O0ATI, OA80, CG46H., GDIO,
# TRANSISTORS: OC45, 4/8, PXAI101, 3/9 AF115, 4/8. Sub min, Germanijum diode 1/3,
M1 diode, 6d. each. Sﬂioon odes, 200 p.1.v., 200 mA. I/- each, 400 p.1.v., 330 mA, 2/6 each.
Please send STAMPED and ADD'RESSED enyelope with any enquiry, We reeret no
¢ catalogue—our stocks move too quickly! Kindly make provision for additional postage
3a.nd packing cbarge to avoid delay. Terms: Cash With Order or C.0.D. on Orders

over 10/-,
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BEMI-AUT O\IATIC SUPER
SPEED MORSE KEY

7 adjustments, preci-
sion tooled, speed
adjustable,
&l 10w.p.m. to
g4 as hlgh as
# desired.
A Weighit  24lb.
;# Price £4.12.8,
post paid.

TRANSISTORISED

MORSE CSCILLATOR

Fltted 2in. Moving Coll Speaker. Uses
ype PP3 or equiv. 9 v. battery. Complete
%ﬂ}:’ latest design Morse Key, 22/6, plus

«BUG"

TRANSISTORS
Oc41 7/- 0OC84* 10/- GET573 12/6
0C45°* 5/~ OC139 12/~ 2G110 17/6
OCT71 5/ OC140 19/- 2N458  20/-
ocT2e 7i- OC171  10/6 SB345 kil
0OC13 8/- OC 10/6 AC107 14/6
0oC75 7/~ 0OC201 21/~ AFll4  1l/-
0OCT76 6/ OC203 14/~ AFl5 10/6
oct7 g/~ GETI104 6/- AF116 10/-
ocs1* 8/- GET105 10/~ AF1L7 9/6
Avallable in matched pairs.
SIEMENS SEALED HIGH SPEED
RELAYS
H96A, 2.2 ohm+2.2 chm, new .. .. 12/6

H96B, 50 ohm+50 ohm, new .. co
HO6C, 145 ohm+-145 ohm, new 00 .. 12/6
H96D, 500 ohm-+500 ohm, n .. 12/8
H6E, 1700 ohm +1700 ohm ex-equip.. . 16/6

SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/6,
The ideal instrument for workshop. lab. or
tactory. This wonderful device enables yvou
to ‘‘lreeze’ motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
ciuding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of sbeeds, from 1
flash in several seconds to several thousands
per minute. New mod1ﬁed circuits bring
pnce down to 37/6 plus 3/- P. & P.
NSP2  CV246 STROBOTRON ~ FLASIL-
P < made by Felrantl. brand new. L.O.

25, Vsl ey 100

VARIABLE
TRANSFORMER Post Paid

YOLTAGE
Input 230 v. A.C. Output
0-260 v. at 1 amp., fully

base.

shrouded, new. Also available
i amp.

2.5, 5, 8, 10, 12 and

- Write for details.
LIGIIT SENSITIVE SWITCH
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circum evc.. brice 25/-
plus 2/6 P, ORP .12 including
circuit 10/6 each plus 1/- P. & P.

1D.C. AMME RS
0-15 amp. D.C. M-Coll 2in. round .. 12/6
0-5 amp. D.C. M.I. 2}in, round . .. 11/6
0-500 Microamp. sub-min, liin. dia,
Scaled 0-1 milliamp. co .. 2L-

Postage extra.
All Mail Orders. Also Callers at:

47-19 Iligh St.. Kingston-on-Thames
Telephone: Kingston 9450, Closed Naturday

January, 1965

ULTRA VIOLET BULBS

Easv to use source of UV tor dozens of prac-
tical and experimental uses

12 volt 36 watt AC/DC SBC 6/6. P. & P. 1/-.
12 volt 60 watt AC/DC SBC 8/6. P. & P, 1/-,
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt, 16/6.
P. & P. 2/6. Input 200-240 A/C Qutput 12 volt
AxC. 60 watg, 22/6. P, & P. 3/6.

Set of four colours FLUORESCENT Paint.
Orange, Yellow. Green and Red, in }oz. tins.
Ideal for use with the above Ultra Violet
Bulbs, 9/6. P. & P, 1/6.

VAN DE GRAAFF ELECTRO-STATIC
GENERATOR, ﬁt,ced with

Motor drive for v. AC.

g1ving a potential of approx.

50,000 volts. Supplied absolu-

tely comblete, including

| accessories for carrying out

t 4 number of interesting
experiments, and full instruc-
tions. This instrument
is completely safe., and
ideally suited for School
demonstrations. Price
£6.6.0. plus 4/- P. & P

A.C. VOLTMETERS
.I. 2:in. Flush Round . 2/6
ect. M-Coil 3}in. Tvpe W23 45/-
M.I. 2tin, Flush Round .. 22/6
-300 C. Rect. M-Coil 23in.. 29/-
0-300 v. A.C. Rect. M-Coil 3}in. type W23 55/~
A, AMMETERS

0-1, 0-5. 0-10, 0-15. 0-20 amp. Flush Round.
2kin. dia. All at 21/- each,

portst. London, W, Tel. Ger 0576
(off Leicester Square)

I Personal Callers only: 9 Littie New-

PADGETTS RADIO STORES

OLD TOWN HALL, KNOWLER HILL,
LIVERSEDGE, YORKS

Telephone: Cleckheaton 2866.

Single Phase 230 V. 1400 r.p.m.  h.p. motor
with pulley. 26/-. Less puliey. 24/-. Fully
guaranteed ex-washing machine. Carr. 8/6.
One sixth H.P. Motor 15/-. Post 6/9,
New Indicator Unit, C.R.T. 100, Complete
with two tubes, type VCRX383 and VCRX298
plus 21 small valves. also complete with 0 to
1 millilamp meter. Relays removed, 57/-
or less valves 32/-. Carr. 10/-. Sorry no
details on the unit.
New Boxed Test Set. 100 only. Type 350,
complete with 34 meter 1000 ohms per volt
complete with case. No details. 37/8. Post
ew Condenser Parcel. Mixed. Send

Post paid.

w 12in, Speaker with bullt in tweeter.
15 or 3 ohms, 28/6. Post pald.

P.M. Speakers, all 3 ohm. ex-TV Sets
roun

6/-

. 6 x 4in. and 5in., 3/-, Post 2/-.
Gior 20/-. Post paid. Bm. round, 8/-. Post
2/-. Tx4in,, 5/-. Post2/-.

VALVE LIST

ExX equipment. 3 months guarantee.

All Post Paid .
B, Y BR LinE ¥

- PL83 b
ECC82 3/« Pl 4/-  pra3 g;.
SR % EM & opa o
EBF80 4/ | U231 5/- | PY82 3/~
EB91 gd. | U232 5/~ | PCF80 4/-
EL 5/- | U329 b/~ | PCC81 4/
EF91 8d. | K 5/~ | PCL82 8/~
6F1 1/- | KT66 8/- | PCL85 6/-
6F14 5/- | 6V6GT  4/- | VR150/30 3/-
6¥15 5/~ 6B8 1/8 | 1T4 1/9
615.16‘(1:)21) g;- gg%g 35//(; 12AT7 3/~
Iz o |SEE U6 |ecHs  Ug
R E A SR
20D1 2/- | PL38 8/- | ARP12 1/6
20L1 &/- | PY80 3~ 807 5/~

EF50 1/-, doz. 8/-; 6K7 1/3, doz. 10/-; 6V6 1/9,
doz 18/-; 6K8 1/9, doz. 18/-.
Send S.A.E. for rare valve enquiry.

Breaking up Mark III Type 19 Sets.
Meter, 500 micro-amp., 5/-. Post 1/9. Jack
Socket /-, Post 6d. Doz. 10/-. Post paid.
Jack 1/5. Post Gd Toggle bwiccb Metal
6d. Post 6d. Doz. 10/-, paid. Relay
Type 3000 1/9. Post 1/9. Doz 20/- Post paid.
Any other spare send 2/- Plus post to cover.
TV Sets. 13 channels. Untested but com-
plete. 14in. 30/-. in. 50/-. Carr. 10/-.
Well packed but sent at owner’s risk.
Reclaimed Tubes. Six months guarantee.
14in, Mullard and Mazda 17/-. Carr. 7/6.
17in. 30/~ Carr. 7/6.

RES/CAP. BRIDGE . %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. H)

Raleigh Mews, Raleigh Street, Nottingham.

TRAINING

Full-time courses in RADAR and
RADIO-TELEGRAPHY [or prospective
marine Radio Officers. Govt. approved
exam. centre.
Also courses in basic ELECTRONICS,
RADIO, TELEVISION -and PRACTI-
CAL SERVICING.
»irector, British School of

o 20 Penywern  Road,

London, S.W.3

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
[ ] a [ KITS

caab

et

H.A.C. were the onginal supphiers of 8hort-
‘Wave Receiver Kits for the amateur con
structor. Over 10,000 satisfied customers—
including Technical Colleges, Hospitals,
Public Schools, R,A.F., Army. Hawms. ste,

IMPROVED 1965 RANGE
1-Valve model ““CX”, complete kit, Price 34/8

Customers say: ‘Definitely the best one
valve 8.W. kit available al any is
kit containg all genume Short-Wave ctni
ponents, a drilled chasws, accessones and 11l
instructions. Ready to assemnble and, of
course, as all our products Titly guaranteey
FULL RANGE of other kits still availuable
K, prive T3

'c

including the famous model

Before ordering call and inspect a demon
stration receiver or send for a descripuive
catalogue and order form to —

“H_A.C.’ SHORT-WAVE PRODUCTS
(Dept. T.H.). 44 Old Bond St.. London W.1

www.americanradiohistorv.com

Just Published .

AenaIHandhook

G. A. Briggs and R, S. Roberts
8/6 Postage 9d.
ORGAN BUILDERS MANUAL.
Pub. by Artisan Organs. 35/-, Postage
Hé.

THE TRANSISTOR RADIO
HANDBOOK, by D. L. Stoner and
L. A. Earnshaw. 44/., Postage |/-.
BASIC ELECTRONIC CIRCUITS,
Part 2. I8/, Postage |/-.
THE GRUNDIG BOOK,
Purves. 5/6, Postage 6d.
RADIO & TELEVISION TEST
INSTRUMENTS, by G. ). King.
25/-, Postage 1/3.

HANDBGCOK OF LINE COM-
MUNICATION, Vol. |.

Signals. H.M.S.O., 30/-, Postage 2/6.
BBC 2 RECEIVER TECHNIQUES,
by E. A, W. Spreadbury. 76, Postage
6d.

RADIO VALVE DATA, 7th Ed.,
compiled by “WW?". 7/6, Postage 10d.
TELEVISION AND RADIO LINE
DISTRIBUTION, by H. E. Penrose.
30/-, Postage I/-.

COMPLETE CATALOGUE I/-

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, W2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

by F.
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NEW

notjustibut2

NEW TUNER-AMPLIFIERS

model 127 Mono £26.10.0

model 117 Stereo £37.10.0

maentioning PW.|.6!

NEW

Optional c¢ase (both medels)

TEAK & VINYL HIDE £3, 10. 0

For full details, technical specifications and list
of over 300 stockist;. POSt coupon or write

Name

Address

PW.1.68

ARMSTRONG AUDIO LTD. WARLTERS ROAD . LONDON N7

Wiright + Cornor

TEST METERS

20,000 O.P.V. MODEL TP 58,
Reads voltage up to 1,000 D
4t 20,000 ohms per volt and A
at 10,000 O.P.V.: D.C. Current to
300mA; Reslstance ta 10 Megs,;
Capacitance to 0.1uF: Decibels
from ~20 to +36. Size Sin, x
Stin. x 1fin., 25.10.8.

2,000 OP.V. MODEL TP 10,
Reads A.C. and D.C. Volts up to
1,000; D.C. Current to 500maA:
Reslstance to 1 Meg; Capacitance
to 1uF: Declbels from —20 to
+36; Output Jack for Audio
Measurements. Blze 3} X 5 x
1}in., £3.19.6,

0,009 OHMS PER VOLT MODEL
00, Reads voltages up o 1,000
D.C. a4 30,000 ohmy per volt and
A, at 15,000 O.P.V.; D.C.
current to 12 amps. Resiatance
to 60 Megs.; Decibels from —20
0 +88; Incorporates internal
uzzor for audlble warning of
direct shorts and blocking con-
denser for A.F. output weasure.
ments. Rize 3 fiy x
2{in., 28.19.8.

| carrying handles, 25/ .

LINEAR AMPLIFIERS. LG34, 4 watta, size 8} x 4} x 24in. high, £5.6.0, L45A
3 watts, size 7 X 7 x bin. ligh, £5.10.8, Protective cover, 12/9. L5/30 5 watt
stereophonic, size 10§ x 8 x 6in., £12,12,0, cover with carryiug handles 25/-,
“Diatonic” 10 watts HisFi Ultra Linear Pusl-Full, size 9 x 7 x 6}in. high,
£12.12.0. Cover with carrving haudles, 19/6. 11/10 10 watts Hi-Fi Ultra Linear
slze 4 x 7 x 5in, high, £13.13.0. Cover wnh carrying haudles, 19/6. **Comchord”
30 watts IIeFi Ultra Linear size 124 x 9 x vtin. high, £16.16.0. Cover with
L50 50 watts Li-Fi Ultra Linear, size 14 x 10 x gin, high,
£28.2.0. Cover with carrying handles, 82/6, All awpliiters for normal A.C, mains,
and ex stock. Details on request.

“Tripletone” Qonvertible Amplifier.
matehed jor 2-3 ohms,
£8.19.6. eac
“Tripletone’
(unpowered), or £15.14.6 (self powered).

Size 10 x 3 x 4iuo. high. 4 watts output
OR 2 awpliiers can be coupled together (\or NTEREO

Details on reguest. o

SPEAKERS. Specin) heavy duty 15 ohmns 12in. £5.5,
for Lead Guitars £10.10.0, 15in. for Basa Guitars £17.
siu. 22/6.

Whariedale 15 ochms 12in,
.0, 3 ohws 10in. £8/6, 3 ohmny

MICROPHONES. Crystal Types. Cuitar 12/6. Desk, with built-ln stand 158/-. Acos
89/1 Btick, and Table Stand 32/8. Super Stick, with heavy Desk Stand 49/8. Moving
Coil Typet, Stick, with beavy Desk Stand 598/6. “Slimline” Stick, 30K nnpedance,
with switch 76/-, Omnl-directional, chrowe plated die-cast frame, 50K, with
switch 96/6.

ERA SISTORISED TEST EQUIPMENT. Fully guaranteed, brand new.
RE
150 Ke/so=350 Mc/s. Signal (leperator, £8.10.0.
£8,6,0, i-15 volts D.C. Power Suppiy, £6.10.0,
£16.15.0. Inductance Bridge, £18.0.0,

By T.M.K. INSULATION TESTER. Measures up to 500 megohms at 3 testing voit-
ages, 100, 250 and 500, Supplied with leather case and leads, £17.10,0,

iliustrated details on any of the above sent on request.

By NOM-

Resiatance-Capacitance Bridge,
Audio Generator 10/100,000 cfs,,

HETERODYNE FREQUENCY METERS TYPE LM14. Frequeney range
125-20,100 ke/s. In 2 band, This e the United S1ates Navy Model of the well-known
BC221 Frequency Meter, but has many additional featbres which itcrease its use-
fulness. Voitdge stabilisation circuits and Crystal control ensure extreme accuraey
and in addition it is fitted with an Internal Modulation switeh to allow use 4 o
Bigual Generator. Size only 84 x 8 x S4in. Perfect working order, £25,0.0,

F.M. Tuner, =ize 11 x 4 x Jin. high. Coverage 84-104 Mc/s. £18,19.8 1

VARIABLE VOLTAGE TRANS-
FORMERS. Fully shrouded.
Input 23¢ v. A.C. 50/60 cycles.
Output 0-260 v. 2.5 amps. type
£5.17.5. 5 amps. type £9, 10 amps.
type £16.10.0. 2.5 amps. portable
type tlack crackied csse and
ftted volumeter £8,17,8, Braund
new import, fully guaraoteed.
Immediate delivery and service.
1lustrated details on request.

ADJUSTABLE MIKE STANDS.
with heavy basesand plated stems,
Table type 28/8, tloor type B88/=,

20/- CONSTRUCTOR’S PARCEL,

Assorted colours wirlng  wire,
sntder, resistors, rondengers,
volutne  sontrols, tag  panel.

ALL NEW (post 2/6).

HARRIS ELECTRONICS (London) LTD.
138 GRAY’S INN ROAD, LONDON, W.C.I

Telephone TERminus 7937 Please include carriage cost on A LL items

Open until 1 p.m. SBaturdays., We are 2 mins. from Migh Holborn (Chancery Lane
Btstion) and & mins. by bus from King’s Cross

SPRAGUE CONDENSERS, Metal
cased, wire end. New 0.1 mFd.
1,000 volt and 0.1 mFd. 500 volt,
7/8 per dozen. B8peclal quotes for
quantities.

RESISTORS, 100 assarted vmlues,
our choice. New 7/6,
CONDENSERS., 100 assorted mios
aud silver mica. NEW 10/,

www americanradiohistorv com
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Leverisl =
have the
inet

TR

for you

We can supply any cabinet
to your own specification
These are only two examples of
—THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
= speciality.

The Grosvenor
Price 18 gns.

i
The Lowboy
Price 27 gns.

1

-

100(P165) Chase Side, Southzate
London, N.i4. Pal 3733/9665

FREE CGATALOGUE

Send today for the new
Lewis Catalogue

Designed to assist your choice of
cabinet.

Sent absolutely free. The new Lewis
Radio Cabinet Catalogue—the most
comprehensive ever prepared. Choose
from 49 different Modeis.

Please send wour new Jree 24 page
colour cabinet catalogue.

Name
Address

BLOCK CAPITALS PLEASE
lllllllllllllllIIlllllIIIllIIlIlIIlIIlIIIIIIIIIIIIIIIIIIIIII—'

PRACTICAL WIRELESS

Get your copy NOW . ..
“PRACTICAL WIRELESS”
RADIO AND TELEVISION
REFERENCE DATA

Contains full detai's of colour codes:
everyday formulae, for calculating the
values of biasing components, potential
dividers, resonance, gain, etc,; aerial
dimensions: a quick frequency-wavelength
conversion table; stations and frequencies;
common symbols and abbreviations; notes
on amateur radio and a list of call-sign pre-
fixes; communication receiver LF.s; wire
and cabie data: battery equwalents, valve,
transistors and picture tube pin connections,
bases, ratings and equivalents. lllustrated.
10s. 6d. FROM ALL BOOKSELLERS

. or, in case of difficulty | | s, 6d. by post from
GEORGE NEWNES LTD., Tower House,
Southampton Street, Ltondon, W.C2. 0w

9 mernes 4

The thrills of VHF Amateur Radio
can now be yours for as low as 42/8
complete kit (by post,.carriage and
packing 2/6 extra), Tuning range
70-150 Mc/s. Stamped addressed
envelope for free copy of literature
and full details. Newcomers to
Short-Wave Radio ask for detalls of
the famous ‘“‘Globe-King” kits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)
St. Martins Gate, Worcester

January, 1965

PUNCH
i you need !

HOLE PUNCHES
Instant Type
2 diameter
Screw-up Type
;’% diameter Toggle switch ...

Y B7G
B8A, BIA...

6/10 ea.

8/6
8/6
9r.
976
1012
10’8
11’8
134,
1672
18710
218,
24/4
3312

by

A1
a

=

XTaw

IR

B%G

N

_———— e i

:

Meter
Complete Set £9. 3

No extra charge for postage ‘and packing
in the U.K.

Oliver & Randall Ltd

Dept, 7
7 KELSEY PARK ROAD
BECKENHAM, KENT
Tel : Beckenham 8262

Meters. Brand new miniature flush meters.
0-501LA, 32/63 0-5001.A, 0-1mA, 22/8, post 1/-;
3 in. 0-ImA, 35/~ Post 1/3. Internal res.
measured on request.
Muitimeters. Illus. leaflet on requesr,
EPI0K. 10,000 0.D.v.. 85/ POk 1/6 P30K.
30000 opv.. 95/8, t 2/-; EP50 50000
130/-, post 2/6 Leanher case for
EP)OK 15/6. EP50K, 23/-, post 1/3.
Multimeter Kit. 18,000 0.p.v.. 85/~
Precision “’lrowuun(l Re:l:tors
1 ohm to 5K 1%, 3/-; to 20K, 4/3; 1% add 3d-
Your value wound to order.
Wirewound Shunts made to your require-
ments,
High Stab. Resistors. }W 1%, 2/{-, Fuli
standard range plus many Specnal values.
Hizh Resistance Phones, 10/~ post 1/-.
signal Injector Kit, 10/-, post 1/~

Planet Instrument Co.

BBC2 (625 LINE) TV AERIALS

AL MA
ING ARRAYS
a elemem, 45/-; 11 element 55/-

. 1 element 62/6
WAL I\IOUA\'l'lx\'(i with CRANKED
AIR3. 9 element 80/-; 11 element 87/6:
14 element 75/-, CHIMNEY ARRAYS
with LASHINGS. 9 element 72/-: 11
element 80/-; 14 element 87/8. LOFT
ARRAYS. 7 element 32/8: 11 element
with TILTING ARM & 4 ELEMENT
GRID REFLECTOR 62/8; 14 element

Aerial illandbook, new ed., by Briggs, 8/6,
postage 1l/-.

The Antenna Book, new edition,
A.R.R.L.. 18/6, postage l/-.

Guide o Broadcasting Stations,
ed., by W,W_., 5/-, postage 6d.

feach Yourself Radio Servicing by
Butterworth, 10/8, postage 1/-.

Computer Circuit  Projects you ean
build by Boschen. 21/-, postage l/-.

Understanding 'Amateur Radio,
ed., by A.R.R.L., 18/8. postage 1/~

UNIVERSAL BOOK CO.

12 Littic Newport Street, London, W .2
(adjoining Lasle Street)

by

new

new

WwWWW.americanradiohistorv.com

23 DOMINION  AVEANUE, LEEDS 7 gg‘;‘;f‘;ogéb?g?/(és'ggs' 13- Low Loss
A.R.R.L. AMATEURS RADIO || BBC - ITV - .M. AERIALS
HANDBOOK 1964 Soopic tott 817 External

B IR0 P IS.ITD.\'. l(‘l‘l:\Nl) 3. 38 Ele-

A0 A Do OO0 i i ol e S

Element 35/-.
ing. 3 Element 35/-.
Element 45/-.

COMBINED B.B.C./LT.V.
Loft 1+3. 41/3: 1+5, 48/8.

5

. Wall mounting 1+3, 56/3:
1+5, 63/9. Chimney 1+3.

83/9: 1+5. 71/3.
F.M, (BAND 2). Loft S/D. 12/ “H",
30/~. 3 Element, 52/6. External units
available. Co-ax. cable 8d, yd. Co-ax,
plugs, 1/3. Outlet boxes, 4/8. Diplexer

Crossover Boxes 12/8. r C.0.D,
1 3/-. Send &d. stamps for lllustrated
ists.

K.V.A. ELECTRONICS (Dept P.W.)
3b, Godstone Road, Kenley, Surrey.
CRO 2527
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Z &1 AERO SERVICES LTD.
Plesse send au correspondence and Maii Orders to the Head Office

When sending cash with ordet, piease melnde 246 (6 £ 1or postage and handling.
MINIMUM CHARGE 16, No C.0.D. Orders accepted.

Retasl shop:

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Head Oftice and Warehouse:
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/8

042 8/~ BAKG  7/=iBKN 8/ I2K7GT 7/-00CY  15/8LK92 7/ ECH2L 10/« EMBT  7/- PYal 7/~ UMS0  ¥/-UY4l  5/8)X66 8/
082 8/-IGAMB  4/-BKHGT 8/-12KR  10/-/n07 9/-|[DK86  7/6lECHI35 12/-ENSL  10/-|PY33 9/~ UI's 8 5/-|X79 18/~
oBs 8/-18ANS  10/-61.1 8/-112Q7UT 5/-[8208  80/-|DLA8  12/-{RCIL42 8/- EN32  10/- PYSL  5/8, ut'ie 6/~

o3 [-|BAQS  Bf-BLOGA  T/B/19AQ3  5[.832 20/-/DL6%  10/<JKCHS1 8/~ EY51  7/-|PYsz  5IUY2I 5/8

0D3 /~(BAQS  8/-'8LI~  8/-2012  15/-l465A  14/-IDLbo 12/6[ECHA3 T6ILYSI  8L|PYS3 8/ TRANSISTORS

LASGT  5/-|6AR3  6/-|6NT 8/e20Ll  14/493TA  80/-IDLT0  7/-[ECLS0  B/&EYs3  9/8IPYS= O 50- OC139 18/-
1ATGT  8/-{0AB7G 22/6/6Q7G 8/‘]20PI 14/-19564 5/-'DL73 12/ 8/~ PYROO  8/8{0Cu8 5{- OC170 8/«
LGBAT  7Y-[GATS  4/-[6BLIGT B/-120Ps  lgfalony 3/-iDLY2 5= 5/8QQVO2-6 10035 8/ OCI71 9/«
1HAGT  7-1GAUG  8/-l6uNTUT 4/ "4 14/-,958 2/-1DLy>  5/8 4/8| 4 -f 42 8/- OL204 10/6
14 17/-{6AVE  8/-l6U4GT 10/8 2015 12/-'957 5/~ DLYS 8/~ 10/-|QQVO3-10 1 qd [18

INSGT 8/-6B7 8/-|6178 7/8{25 ARG Bf-058 4/- DM70 5, GZ34 10/ 35/-10C45 8/- OCT7 8/-

1Q3GT  8/-/6B8 58/-16V6 8/-125U5  10/-/959A  8/. DYS0 8/~ K106  15/-/TT16  35/-|8ets of two matched OCS1 and ome
1R4 8/-9BA6  4/BIBVEGT  7/8[25LGGT 8/-5696  B/-|DYS6 9/-KT8S  20/-'TT21  3%/-l0C81D, 12/6.

LR5 §/-6BE6  §/-6X4 4/-2624G  7/-15768 10/~ ESSCC 14/-|[EF4l  FIGNTS  15/-TT22 82/« R.C.A. 2N410 (OC45) 8/8

184 5/-|{6BHE 71-|6X5GT 5/8 2573 7186080 25/-EABCBO 8/-|p14n 8/~ NSP1  2b/a|2s 11} 2N412 (0C44) 3/8

185 4/6/6BJ6  B/-l6Y6G  6/-[25Z0GT 8/8/8146  276/EAF2 8/8|EF5s /| NSBP2 29/ (24 11/JG.E.C. GET115. 7/-: GET573, 20/-
IT6GT 6/-|6BK4 s:/. ;gg g;- -‘2!3(1)175 13;-]::333 g//o gi:zg 5 .'7:;- EF55 s;- 0};1;_711, 12;- U191 15/. Matched pair of GET57¢, 85/-,

104 5/-/6BK7A 8/~ -|30C e - EBC3 SiEFRO B/ ORPL2 12/- U251 12/6)IGRG-ALLOY: MATIO0L, 8/8; MATI1
1U8 8/-16BNG  7/-|7D8 70 KFS3  10/«|ORPSO 10/-|U281  13/-87g. 36 (similar to M AT10]

1X24  7/-16BQia Bilik7 10/~ FIRST QUALITY EVNS  6/-iPC88 19/ Uzs2 14/-;/4" 1%100‘;"’” BRI Ol
IX2E  9/-[6BR7 11/67R7 12/ KFe6  8/8pCss  18/- Uaol 1. POST OFFICE COUNTERS

2CWE  12/-(6BR8  5/-787 16/ EFsy  4/6|PCo7 BjwUsog 7).l d-diit T PR perr 1
3D21  6/-|6BST  18/-[9BW6 7)) JEPoL - 4f-pCC8s b/8|UKDL - 1gyfandand, 2008 Col sec, hand - 8/8
3A4 4]-6BWO  8/-(9D7 71 F a3 4/8|PCCBS Tl U4020 76 Miniature, .{3()() ] ::olll, M.f‘. han i’
BAS 7/-0BW7  9/-(10CL 10/ EX94  8/-PCuUBS 10/8|UABCS0 5/6] af(in ‘oil, sec. hand. g/g
308 4/-16C4 2/8/1002 12/« - EFSS  5/o(PCCBY  10/-lUAF42 8fel__ » -1 6} Coll, new /!
3Q4 8/8'6C6G  B/=10D1  7/| BRAND [Eros 10/~ PCC18¢ 10/-/ UBC41 9/6 SEMICONDUCTOR RECTIFIERS
3Q3GT 6/6/6C31 12/-{ I0F1 14/-| VALVES EF183  8/-/PCFB80  8/«|UBCSL f-l{Hall wave ciodes)

384 §/-6CB6  6/-10F3 8/ Fia4 8/ PCFE2  7/JUBFEO  6/6/BY LOO. B00p.i.v., 450 mA, Sllicon 7/~
3v4 6/6/8CD6G 17/ 10F9 10/~ 3007 12/- AZ1 9/« EBC41  7/-[EFP60 10/-|PCF84  8/-UBI8Y  7/-|BYZ10, 800p.i.v.. 5 awmps, Silicon 7/6
4THA 14/-[6CHE 6/<|10F18 9/ pon 9,_1Azlg 8/-|EBCRL 8/6/FL33 12/8(PCKB6  8/-[UBL21 11/~1GJ3M, d.v., 400/R00mA, Germ, 3/6
SRIGY 9/-6CLE  9/-10LL  7/836pL,) 11/-AZ31  8/-[ERFS0 B/6|EL34 10/~ PCFS01 10/-|UCCS4  8/-/GIGM, 300pi.v., 400/800mA, Germ, 3/6
5T4 8/-|0UW4  12/-]10LD1L 10/=/561 17 131.|aZa1  6/6|EHFS3 %/6|[EL38  17/6lp(Fa02 10/-|UCCE5  6/8|GITM, 50p.iv 500/1000mA, 36

5U4G  5/-6DS4 15/-10P13 12/8|50p32  10/.c10 5/-EBF30  @/9|ELA1  7-[PCFH06 13/-{LCFB0  9/8lGATHODE RAY TUBES

5U4GR  6/8|0F6 8/-10P14 18/830p10  14/|CBL1  18/- EC53  12/6,E142  8j-lpCre1  9/n UCH21 8/8I\'C1i139A £8/.; VORST BO/-:

5VaG  8/6[8F7 5~ 12AH7  Sl-gopL1 11/8ICL33 9/ ECRD  8[.ELSL  8/6[PCLsz 88, ULH142 7816015 or 09T 80/-; SCP1 80/,

BYSGT Bf-UEKG - 12ANS Ililssay 1{1CY31  gfglECss 12)- BLAA  5/-PCLsa  8/8]UCHSL 7| ziont

523 80Kl 8/124Q0  7/- 3506GT 7)-\DACS2 7/~ ECou  2/8/E1&6  B/-clss 7). UCLS2 8/.DIODES /6 OAT0 2/~ 0AS3 36
BZAGT 8/-|UF1S  /6)I2AT6  8/-fasws 5/ DAF70  7/-KOC3L  5/«ELS8  7/6|pCLas /.| UCL8S 10/ (33A 12/8 OA7S /8 0A203 §/-
G/S0L2 10/-{9F17  8/-|12AT7  4/-35740  4/-iDAF9L (€3 ELS2L /- \PCL86  9/-/UF4l  7/6lE0 6/- OASL 2/- OA21l 7/8
BAS8 8/-8F23  9/812AUGC  8/-Iy5Z5GT 6/~ DAN9S ELRS2  B/-PL3G  9/-UF42  7/6

6AB4  8/6/6F24  11/-12AU7  b/-|50B5 7/-{DAFYS EM3l  5/-(PLS8 16/-UF80  6/8ZENNER DIODES

8AGS /66828 10/-12AX7  6/-15005  /6ILKFES  6/-[ECCE5 6/B/EM34 O/8[PLSL 7/~ UFS5  7/+|2.25 wats dissipation.

6AGT  8/-|6F33 6/-/12BA6  8/-i50CDBG 86/~ DF72  7/-|ECC8S 10/-|kM80  8/8/PL82  8/BJUFSG  10/=|VE7 (7.0v); VROB (9.0v); VR10B (10v);
6AHS  10/-/674 9/-|12BEG  B/-50L6GT 6/6 DF9l  8/-ECFS0 7/8EMSI  7/6PL83  6/-/UFSY 8/ VR42GB (4.25v); VE4TSB  (4.75v):
6415 8/-6J7GT 7/8/12BH7 8/-165A2  8/8lDFY6  6/-|ECF82 7/6[EMS4  §/-PL84  6/B/UL4L  7/6VRG2GDE (525v): VRGST5  (5.75v):
6AKS  §/BI6K7 5/-12J7GT 7/8|90CG  20/-IDK91  5/-[ECFS6 11/-[EM85  9/-[PL500 15/-/UL84  6/-VEG2E (6.25v)i—all at 6/8,

70 AMBITIOUS ENCINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? INCLUDING
ENGINEERING OPPORTUNITIES ",',’E'{C?ULS,E‘L‘}“," PRM:‘“cM' TOOLS!

is a highly informative 156-page guide to
the best paid engincering posts. It tells
ou how you can quickly prepare at home

or a recognised engineering qualification

and outlines @ wonderful range of modern
Home Study Courses in all branches of
gdnflneenng. This unique book also gives
details of the Practical Radio & Elec-

Mechanical £ng.,
Elsctrical E
Civil Engineering,
Radio Engineering,
Automoebile Eng..
Aeronauticat Eng.,
Production Eng.,
Buiiding, Piastics,
Oraughtsmanshlip,
Television, ete.

EQUIPMENT

Basic Practical and
tic Courses for boginners in

Radio,

Ete.. AMLE.RE. City &
Guilds

Radio Amateurs’ Exam.
Bl;’l;.'E.B. Cortificate

The specialiss Elec-

NOW offers you a
realiaboratory tramn-
ing ar home with
practical equipment.
Ask for details.

-T.V., Bieotronies,

ortificats

tsx-oniCsI Cgrrses, nd$inistercd by our . Prae o:l‘ o B.1.E.T.
pecialist Electronics Training Division— GET SOME dio & Television Servioing M Arahd
the B.I.E.T. School of Electronics, explains | |ETTERS AFTER | erctonon, Hocionies  SCHOOL OF
the benefits of our Employment Dept. and Automation ELECTRONICS

shows you how to qualify for five years

promotion in one year. AMLMeol R POST LOUBON NOW F
We definitely Guarantee vt Plaase send me your FREE 1S6-page
66 I\ 9 A.LOB. *'ENGINEERI 3"
NO PASS — NO FEE BSe, (Write if you prefer not to cut page)
3 5 AMLERE
P e ot | A6s | e

YOUR NAME!

“Enaiindiie * oFFOBroRITIi ki “Fhet | “Horon | ® ADDRESS
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY , _
(Dept. SE/21),29 Wright's Lane, London, W.8 smiEcToneM . SE/2

tromics _Division of
AE.T.

THE B.L.E.T. IS THE.LEADING ORGANISATION OF ITS KIN

o
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PRACTICAL WIRELESS

January, 1965

We supply from stock most of
the components and items speci-
fied or circuits published in this
and other magazines and radio
books. Let us guote for Your
circuit, first grade components
at realistic prices.

@® OUR STOCKS ARE TOO VAST TO ADVERTISE—A CATALOGUE IS THEREFORE, A MUST @

PW 6 Superhet

PW S.W. Converter.

PW Beginners SW2.

PW Transistor Inverter.
PW Mains Power Pack

PW Build and Learn Series.
PW Transistor SW Converter.

All parts in stock for
practically all “PW”
circuits and designs.
Send stamp with list
of parts required for
Quotations.

CATALOGUE

90 pages fully detailed
and illustrated with
hundreds of new items
and price reductions.
PRICE 2/6 Post Paid.

_,;fj_,i;;ﬁ_‘ MAINS AND

I'_ N BATTERY

| '| RECORD AND
TAPE DECKS

FEEE [l (p.p. 216 any type)

All Decks Complete with Cart;idies
i

% BSR UAI4 4-speed Auto ]
% BSR UAIS 4-speed Auto ... £6 19 6
% Garrard Autoslim Auto ... £6 10 0
% Unpiugable Hd. Versn. Auto £6 19 6
Y Battery Autoslim ... ... £8 19 6
“ Stereo Version Auto ... £E7119 6
% SRPIO 4-speed Single Player £5 00
Y SRPIO Battery Version ... £5 19 6
% BSR GU7 4-speed Single

Player ... €5 00
Y% Garrard AT6 with Sterec

Cartridge Autochanger ... £10 19 6
% AT6 Mono ... ... £f10 100
% Collaro 2-track Studio Deck £10 100
% Collaro Studio 4-track Deck £13 19 6
Y BSR TD2 2-track Deck ... £7 19 6

P. & P. 3'6 any type above.

% 9 volt Starr 45 r.p.m 396
Y 45 or 33 r.p.m. Starr 9V 896
% 45 t.p.m, Garrard 6V 35/-
Y 4-speed B.S.R. 9V 5gns

Y Garrard 9V, 2-speed, 2-tracl
Tape Deck with casette ... £10 1o
Fully guaranteed. P. & P. 3/-

NEW LOW PRICES

.. MULTI-METERS
b |
If

Multi-range test
meters featuring easy
read scales and
_.l provided with full
¥4 ¢

Xy 'H'r’tg' !'| operating instruc-

ke
to

tions, lead and bat-
teries. Suitable for
amateurs, designers
repair shops, all do-
mestic  uses. Full
details and specifica-
tion in our catalogue.

PT34 I K ohm/volt.. £ 19 6
M 2, 2 £2 96
THL33 2, v

% EPIOK 10, i

* [TL2 20 1

% TPSS 20 "

% EP30K 30 .
500 30

% EPSOK 50 .
¥% EPI0OK 100 ,, noe
“ Leather Cases available.

RECORD/REPLAY/ERASE TAPE
B} HEADS

Marriot Type

R/RP/3d{- track

record/replay

T head and Mull-

“;"ard type TS

erase head with

rmounting Post.

Bargain offer
15/- pair
P.P. 9d.

TRANSISTOR PORTABLE
TRANSCEIVERS
9-transistor Portable Transceivers.
Supplied complete with leather cases,
batteries, aerials, etc. in presentation case.
Range up to 5 miles in favourable con-
ditions. Sizes 6% x 3 x |4 inches, Superhet
crystal controlled on transmit and receive.
Price £21 Per Pair. P.P. 3'6

TRANSISTOR TRANSCEIVER
3-transistor crystal controlled version
of above. Range up to § mile.

Price £8.19.6 Per Pair. P.P. 2/6.

A SELECTION FROM OUR
STOCKS—NEW PRICES
See Catalogue .or full details

Sinclair Micro-6 (to build)...ceiiuus 5976
Sinciair TR 750 amp. (to build} ... 39/6
Sinclair Micro Injector (to build)... 2776
PP3 9 volt Battery Eliminator . 18'6
Tape Jack Tuner ...... 2976
10-Watt Horn Tweeter 2716
2C-Watt Super Tweeter 6976
Two-channel Mixer 5 i5 -
| to 200 Mc/s F/str. Meter 59’6
2-Watt 4-transistor 9 v. 3 ohm 49/6
5-hote Chassis Punch Kit 49’6
Headphones 2K ohm 12'6; 4K ohm _ 1476

Stereo Headphones 8 x 8 ohm....... 3 gns.
Stereo Stethoscope Headset 8 x 8

ONM cevreieireraeninirinianes 25'-
Resistor Substitution Box.. .o 3216
Crystal Mono Stethoscope Headser 1076
Magnetic Mono Stethoscope Head-

1 . 1278
Transistor Sig . 35
Fuliy Disappearing Car Aerial 35/-
Test Lead Kit with Pouch.... 8/6
Capacitor Substitution Box 2216
De Luxe Stereo Headsets with

JUNCLION BOX  +.vevcrrinniearersesnnos £6
4.channei transistor mixer...... 49/6
% 3-Transistor MW Superhet I

Transistor Telephone Amplifier 59/6

FM VHF TUNING HEART
Printed circuit construction RF stage and
osc./mixer stage, fully tunabie 85 to 105
Mc;s. Completely screened, Requires
UCC85 (8/6). Brand new n maker’s
cartons 15/-. P.P. I/-

Supphed with circuit.

MULLARD POT CORES

LAl 126 | LAS 1776 | LA4S 15/
LA2 15~ | LA6 2276 | LA2503 I5/-
LA3 1976 | LA9 176 | LA2504 I5/-
LA3 1976 | LAIO 1776 | LA2505 1776
LA4 1276

30 watt Soldering lron

14/6 P.P. V/-,
Tape Demagnetiser .. 2916

2 K ohm | in. diam. mag. mic.......  I5/-
Antex 15 watt min. soldering iron 296
Earphones Mag. or Crystal . 57
Telephone Recording attachment. 916
Crystal Guitar €Ontact mic. ........: 1276

% 7-transistor Record Player or tuner
amplifier with trebie/bass and vol.
controls. £5.19.6.

Y 4-Transistor 2 watt amplifiers. Kit,
39'6. P.P. 176. Built 49/6. P.P. 176,

TRANSISTOR POCKET RADIOS
Ready to use complete with Battery.

teather Case. Earphone. P.P. 2/- any
type. Fully Guaranteed

6-Transistor De Luxe ... 696
7-Transistor Zephyr ... 796
6-Transistor MW/LW ... £5.19.6

RECORDING TAPE
Sin. 600fc., 12/6; Sin. 900ft., 15/e; 7Zin.
1,200fc., 18/6; 7in. 1,800fc., 25/-; Zin.
2,400ft., 27/6. Excellent quality.

BUILD A QUALITY TAPE
RECORDER .

% 6 Valve Printed Circuit designs.
2-track or 4-track units. 1l gns.
2-track, 12 gns. 4-track. 4

% Collaro Studio Decks. 2-track 10 gns.
P.P. 376, 4-track £14. P.P. 36,

¥ Portable cabinets with Speakers,
5 gns. P.P. 3/6.

Complete Systems

2-track £26_ P.P. 8/6. 4-track £30, P.P. 8/6

@® Complete in Every Detail [ ]

Leaflet on request also on amplifiers

to use decks with existing hi-fi

equipment.

NOMBREX TEST EQUIPMENT

w All transistor
4 portable units
I{ supplied with
A full instruc-
1 tions.

Leaflets on
Request.

¥ 150 Kc/s to 350 Mc/s generator. RF
Mod., AF. B ranges. Leads, batteries,
instructions, £9.10.0.
Y Resistance/Capacitance Bridge, £8.5.0.
¥ Transistorised Power Supply, £6.10.0.
% Audio Generator, £16.15.0.
% Inductance Bridge, £18.
Fully Guaranteed.

CRYSTAL MICROPHONES
(See Catalogue for Full Range)

Acos 39-| Stick Microphone 32/6
Acos 60-1 Stick Microphone 1976
Acos 40 Deck Microphone 15/-
Acos 45 Hand Microphone
Lapel/Hand Microphone ... 12/6
100C Stick with Stand......

BM3 Stick with Stand
Lapel/Hand Magnetic
Big price reductions in
Dynamic Microphones

i A, T Ay

@MINIGRAM PORTABLE TRANS-
SISTOR RECORD PLAYER KIT, as
previously advertised.

7916 P.P. 3!6 (Battery) 3/9.

QUARTZ CRYSTALS
100 kefs 15/-3 500 kefs 15'-; 455 kefs 1216;
456 ke)s 15/-; 27.255 Me/s 15/-.

Twin Crystal, | Mc/s. and 100 ke/s 2276,

Over 800 frequencies in stock.

Henry’s Radio Ltd.

PADdington 1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to'Sat. 9-6. Thurs. | o'clock.

@SCOTCH BOY TAPE. 3tin., 300fc
L.P. complete with spare spool.
576 P.P. 9d.

PLEASE TURN TO BACK PAGE
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PRACTICAL WIRELESS iii

blueprints

MOST 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 those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept., George
London W.C.2.

DOUBLE-SIDED BLUEPRINTS
. The Strand Amplifier ...

Soell I
The PW Signal Generator } .
The Savoy VHF Tuner ... el 5/
The Mayfair Pre-amplifier ...
The Berkeley Loudspeaker Enclosure - 5L
The Luxembourg Tuner
The PW Troubadour ... Y 716
The PW Everest Tuner it
The PW Britannic Two ST 6l
The PW Mercury Six ...
The PW Regency I 51
The PW International Short Wave Two
Beginner’s Short Wave Two ... Sl 51
S.W. Listener’s Guide ...
Beginner's 10-watt Transmitter S 5.
Transmitting and Aerial Data... .
P.W. “Sixteen’’ Multirange Meter ...\ 5.
Test Meter Applications Chart
TheCeleste 7-transistor Portable Radio |, 51
The Spinette Record Player ... . )
The P.W. 35-watt Guitar Amplifier ... * 5-
Transistor Radio Mains Unit ... - 5!
7 Mc/s Transceiver )

Newnes, Ltd., Tower House, Southampton Street,

RECEIVERS
The Tutor * 3/-
The Citizen * ... 5/-
Dual-Wave Crystal Diode PW95 216
Modern One-valver PW96 216
All-dry Three PW97 316
Modern Two-valver PW98 316
A.C. Band-pass Three ... PW99 4l-
A.C. Coronet-4 PWI00 4/-
A.C./D.C. Coronet ... Pwilol 4l
The PW Pocket Superhet ... 5/-
MISCELLANEOUS
The PW 3-speed Autogram ... 8/-
The PW Monophonic Electric Organ 8/-
The PT Band It TV converter 116
The Mini-amp * 5l
The PT Olympic * 776
The PT Multimeter* ... 5/-

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(d) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b)) We cannot supply detailed information for
converting war surplus equipment, or to supply
circuitry.

(c) It is usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON

This coupon is available until 4th January, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, JANUARY, [965.

Published on the Tth of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, and printed
in England by WATMOUGHS LIMITED, Idle. Bradford: and London, Sole Agents for Australia and New Zealand: GORDON & GOTCH

(Ajsia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD.

East Africa:

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0.
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First Class Designs — Proven Unbeatable Performance
% CIRCUITS AND DETAILS ON REQUEST — FULL AFTER SALES SERVICE AND GUARANTEE %

NEW 90 PAGE CATALOGUE 5TH EDITION ON SALE 2/6 POST PAID

@ TRANSISTOR HIGH FIDELITY EQUIPMENT

MONO or STEREO 10 WATTS and 20 WATTS

*15 to 16 ohm 10 watt
Power Amplifier

suiLt £5.19.

(KIT

%3 to 4 ohm 10
watt power
amplnfer

suiLt £5.10.

2'6

2’6
K MAINS UNITS 5976 for one PP,
amplifier, or 696 to power (] 99/ 216)

two amplifiers

@ Mono full function pre-
amplifier with 8 input (=
positions. Low noise high
quality and sensitivit‘y.

8UILT £5.|0.
T 99/6 5

YwBrown and Gold detailed front panel
plate 8/6

Gives 10 watts with one
power amplifier or 20
watts with two amplifiers.
Size: 9 x 2% x 2in.

® STEREO
PREAMPLIFIER

For use with two power

amplifiers.

Size 9 x 3% x Igin.

PRICE

punr £10.19.6 %

% Dark Brown with Gold
Front Panel 12/6.

© MULTI-INPUT PREAMPLIFIER

Simplified preamplifier for use with one

or two power amplifiers, 8 inputs.
PRICE / P.P. 116
BUILT 65 =

YFront Panel Plate 6%6.

All the above preamplifiers can be used with any valve or transistor

power amplifier requiring 250mV plate for full output. They can be

cperated with two 9-volt batteries in series or from the power

amplifiers.

Demonstrations of above equipment and VHF FM Tuner can be
heard during normal shop hours.

TWO NEW PACKAGED TRANSISTOR
QUALITY AMPLIFIERS

@ 6-Transistor printed circuit designs. Push-pull
output for 3 to 5 ohm speakers. Can be battery
operated. 6mV nto | K ohm sensitivity.
Response 30 c¢/s to IS ke/s. Input suitable for
mics., P.A’s etc.

Can be used with above preamplifiers for mono
or stereo in any application requiring a low
distortion low cost amplifier

OVERALL SIZES: 24 » 2 1§ inches.
£ 4 wattversion PRICE BUILT 79/6“6

operates {from
4 WATT and @ |4 watt ver- PRICE BUILT 65/
I’6

12 to I8 volts.
I+ WATT sion from 9to 12 volts.

\

@ ALL TRANSISTOR TWO
WAVEBAND CAR RADIO

& | HOUR TO BUILD -—-.mux—' 3

with pre-assembled
chassis and printed
circuits

*Full tuning on MW and LW
with press button

*6-Transistor, 2-diode
plus VDR design

YPush-puil output
*Permeability tuning

%12 volt positive earth
or battery operated

The “ROADSTER"
Total Cost P.P,
topuita - £9.19.6 3¢

Complete with cabinet

@7 x 4 inch speaker,
baffle and car fixing
kit 20/- extra.

Fully guaranteed

The Roadster has terrific sensi- *,

tivity with good quality proved

by thousands of miles of tests
throughout the world

| Ist AGAIN |

€ “CONVAIR” pusH BUTTON
MW/LW PORTABLE RADIO

Total Cost of
ALL Parts

£7.19.6
P.P. 36

Batteries 6/- extra.

Ylbatest design with
amazing perform-
ance at a realistic
price,

% New attractively 4 New printed circuit 6-

designed portable Transistor superhet de-
cabinet with hori- sign. Over 700mW push-
zontal tuning and pull output.

all stations marked.
Colours Red or Blue
with White.

Size 10 x 7 x 34in.

ALL PARTS SOLD
SEPARATELY

% Push-button selection of
MW and LW with full
tuning on both wave-
bands.

% The easiest to build—
the best performance—
realistic price.

@ VHF FM TRANSISTOR TUNER

NEW LOW PRICE

Y5-Transistor design

Y High Sensitivity.

%4 Diodes.

Y Fuli coverage 87 to
105 Mc/s.

Y AFC and AVC.

Y Up to | volt
output.

Printed circuit design

of high sensitivity and

quality.

Qutput for valve or

transistor amplfiers.

Size 33 x 2§ x 4in.

Simplified building in-

structions.  All  parts

sold separately.

TOTAL
COST
{Gold sprayed cabinet
assembly 207- extra)

£6.19.6 °¢

& SINCLAIR X0 Amplifier in stock, also Micro-6, TR750
Injector Microamp Slimline. All available as advertised.

HENRY'S RADIO LTD. rrocingcon 100850.

303 EDGWARE ROAD, LONDORN, W.2.
{Open Monday to Saturday all day 9 a.m. to
6 p.m. Half-day Thursday | p.m.)

@ Trade and Export enquiries invited @
PLEASE TURN TO INSIDE PAGE

@ ANYTHING TO DO WITH TRANSISTORS CONTACT US WITHOUT DELAY &

e e = = ey

s
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