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ADCOLR sowene  BUY QUALITY
for

s aah] EQUIPMENT
TOTAL PERFORMANCE; L kEI Rh \Ls
at
RANGE OF ~ THE RIGHT
RANGE OF I H
EQUIPMENT
EoRpHE 'RADE PRICE
RADIO AMATEUR l
1 Take a look at our trade prices
BAND I, lll, & COMBINED AERIALS
Boxed in lots of six
ILLUSTRATED BAND |
List 64. | 3 Element Senior. Head only with clamp... 48!-
A 3 Element Senior. Chimney Mounting
Ill\bj DELACLABLEGT i Complete ... 8916
4 Element Senior. Head oniy with clamp  56/3
PBOTECTIVE SHIELD ‘ 4 Element Senior. Chimney Mounting
List 700 | Complete ... 9819
BAND Wl
| 3E Wall or Universal Clamp Mounting ... 159
SE Wall or Universal Clamp Mounting ... 1%/6
6E Wall or Universal Clamp Mounting ... 11/-

8E Wall or Universal Clamp Mounting ... 1%'&
10E Wall or Universal Clamp Mounting ... 35'%#
Twin 5 Head Only with Universal Clamp... 39'é
Twin 6 Head Only with Universal Clamp... 43/&
Twin 8 Head Only with Universal Clamp... 50/-

BAND | & Il COMBINED
Dipole + 3 Loft Mounting ... 1074
Dipole + 5 Loft Mounting ... T4
Dipole + 3 Chimney Mounting Complete 2773
Dipole + 5 Chimney Mounting Complete  1%/9

Dipole 4 7 Head Only with Universal
Clamp ... ... 2213
Dipole + 7 Chimney Mounting Complete  32/3
H -+ 5 Head Only with Universal Clamp ... 32I-

BRIT. & FOR, PATS.

H + S Chimney Mounting Complete .., 42l
H + 7 Head Only with Universal Clamp ... 3416
H + 7 Chimney Mounting Complete .., 44/6
H -+ 9 Head Only with Universal Clamp ... 37!-
H + 9 Chimney Mounting Complete ... 486
H + Twin 6 Head Only with Universal

Clamp .. 5719

H 4+ Twin 6 Cl:limnc;;"Mou;{t'ing C'c'>}nple£;3- 11216
Write for our illustrated catalogue, which

lists full range of aerials and products at
highly competitive prices, to:

Sales & Service ELCOT LANE, MARLBOROUGH, Wilts.
APPLY DIRECT FOR CATALOGUE Telephone: Marlborough 657/8

TO Prices quoted apply to England, Scotland and Wales.
ADCOLA PRODUCTS LTD, B o S G teanon N, retand.
ADCOLA HOUSE, e i i

GAUDEN ROAD, LONDON, S.W.4 140N Ltd
Telephones Telegrams i

MACaulay 4272 & 3101  SOLIOINT LONDON Sw4

www americanradiohistorv com
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p— T CTIIE , GUARANTEED
l ,' , ()e COMPARE OUR PRICES
d GUARANTEED NEW TYPES l
Cart. & T 4205 6 Months 12 Mouths | Mw 81/47 i
MOST MULLARD. . £3.15.0 by return of post
mazoa. coson | 12in. £2. 0.0 £3. 0.0( “315-} | £y e MosT ATTRACTIVE COMPETITIVE VALVE
scope. Brimar.| 14N, £2.10.0 £4.10.0) e4.15.0 LIST IN THE COUNTRY .
FERRANTIVVEES | 15 17in. £3, 5.0 £4. 5.0| crw 122 || All valves are new and unused unless otherwise advised
. MW 43/64
ouk owe | 21in. £3.15.0 £5.15.0| £6.0.0 POST 3 MONTHS |FREE TRANSIT IN-
. Hatisfactiom
1 vaive 6d. 213 1~ GUARANTEE| yones back Guaran
SATISFAGTION GUARANTE ED FREE for 12 or more] 1, writing with|tee on Goods if returned
EECO L.O.P.T. ! vused reul:n-mml-ms valves. exerYavalve; within 14 days.
for Perspes  vased [934/7  wvodels, TRANS'STORS .

e ith BT 0Z4  4/6)8K7G  2/-]20P3 12/8DM71  5/9\EZBL  6/-U2Z  6/9
complete with 4T et 3 [ TisGr 8/36kaar 4fol20pa 17 |EASO  1/3FWajs007/use  12/8
unrepeatahle. S GUARANTEED TOP QUALITY 1CBGT  7/-'8BK8G  5/-|20P5 15/~ EABC80 6/9/GTIC 12/61U25  10/6

L low doss, 6. vl I8 ; 1D5  7/-'6ESGT 11/-|25A6G  8/-|[EACO1 4/-GZ32  7/6(U28  8/8

yis, 220= 100 wis., 42/6. | Huge reduction. Red Spot 4 |6]| 16 osjexes sislesLegr wolEAFae sizjcz3a 1leluar -
. 1/3. Wall vutiet buxes 3/6. [ standard LI type now only IHS5GT 8/-|6L1  9/625Y5G 8/- EB34  1/3/HK90 9/6 US3 14/
e White Spot R.F. ............ 2/-||mna 3/- 6L6G  7/8/25Z4G  7/-|EB41  5/-|HLALDD 8/8|yss  12/6
OFFER 1LD5 4/3\81,18 719|2525 8/-|EB91  3/3/HN309 19/-p37 26/-
Due {o huge Buik ial Purchase Mullard Matched Output Kits 1 2 6 1LN5  4/6 6L1% 11/8{25Z6G _8/-|[EBC33 4/9 HVR2 9/-'ys0 3/9
we are offering MW 31-74 Tuhes at OUSID and 2-00%1. IN5GT 8/918LD: 7/9|278U 7/6|EBC41  7/9|KT32  6/9 ys52 4/9
the unrepeatable price of 29/-, MW Kits {0U44, OU4H 1R5 5/6/6N7 7/6/30C1 6/9|EBCSL  7/9 KT33C 4/-‘[]'75 5/6
36021 ditto. 39/ P.P. 125, The SO LIS 12/6]|10s /3Pl s/sjaocis 11/6/EBFS0 7/6/KT36 14-luzs  4je
ahove are guaranteed for 6 nonths. ’ 154 7/6'8P25  8/6|30F5 /6 EBFS3 9/6 KT44  6/- U107 12/8
 — s 95 ocat  %elliss  4/e6Pes /9 30FLL S/6[EBFSY  7/0|KTos 1efois 1t/s
LOUDSPEAKERS. 34 Top Makes. i 1T4 3/-16Q6G _ a/630L1  6/8|EBL21 10/9'KT6L 11/-'yoer  a/g
T an " gfe |ARLy asgez o8l'ope  5/GeqrGT 8/el30LIs  G/ECSE  49KTE3 476 b 45Y
i T 3A4  4/-|6R7G  9/-30P4  9/6/ECOL  4/6,KT68 13/6i770; 1s/-
— s e - AR ei6 OosiD 6| 15as  s/olesa7  5/0l3oPiz  TI6|ECOS  B/6KT78  8/B|usos /g
CONNECTING WIRE ocas T OGtwo  8/c|| 3D  4/9juscy  4i9|30PLD 13/GIECCIL  YGIKTES 1/lnge gy
P (R Gt e 4 e oh 34 7/-lesG7  4/9|30PL1  9/3(ECC32  4/- KTW61 5/9, 5550  11/g
250t coils onlv. - L 354 S-|6SH7  3/-30PL13 O/8ECCEL  4/0 KTWEZ 6/8|ga0g 10/s
3 VALVE AMPLIFIERS | GERMANIUM DIODES | |308,, S000%  3°880er 3 Eccas slolinms 110t 20
General Purpose unmature detetor, | | 5mg $/-|6SL7GT 5/9]35Wa  €/-|ECC40 9/6|L63 3.|UB0L
Kit of new parts, consistiog chissis, ] v, ete 8d.| | su46  sielesN7GT 4/9/3524GT 5/6/ECCSL  5/8|LN1s2  6/6 JABCSO T/
maing and ontput traosforulers, salves or 616 dua. . 5V4G %16 85Q7 5/9|35Z5GT 7/-|ECCB2 6/- /MU 14 7/_‘33512 ZIIQ
(P81, 60 L BX 30 and ali cotnponents, . . e
With full instrmetions for making togh | Gold Bonded highest quality. Imdi- g%gg’r g;g‘g%s;},r g; :; g;g ggggg g;g ggg 11011‘2.05041 o6
gain amplifier with scparate hase and | vulually tested. -| 135387 56'avea  a/a's0B5  7fo|BOCS5 76 Nios 13/ UBCSL 79
treble controls, negative hred- 29/_ 9/8 dos. 524 9/-|6V6GT 6/9,50C5  8/6|ECC88 11/6 N152  8/3 UBF80 /9
hack. ete. Truly unnsual value at 5Z4G »16/6x4 4/9|50L6GT 7/6|ECF80 8/9]pay SIBIUBFSQ 718
MAINS TRANSFORMERS | SILICON RECTIFIERS |lizi6r oisloxse  0/-50KU  o/6,ECFs2 8/3lpg1  ajp UBL2L 12/
MAI Guarantecd pertormance, Top Make. | | 8/30L8  9/-|6X5GT _6/-161BT  17/8'ECH21 10/9pancsg 5. UCB2 /9
Fxeellent Quality Guaranteed. Tented 2308 worhing. 8AG 3/9|7B68 10/0/61SPT 11/-/ECH35 11/8 o 11/8‘“0084 9/9
Upright mounting 250-0-250 V Lo A 3 /9=ma 7161]8a7 9/-|7B7 7/962BT  13/6 ECH42 8/8pcg,  gyq UCCES 713
60 DIA. 6.3 V 3 4 (A 12/8) 9/6 3 for 918) / 3 for 18/6) / 6A8G 719 7C5 719,75 5/6/EcHBL  7/- gcc:u /6| JCFS0 10/6
Dittw senu-shronded 9/6. - 6ABGT 12/6/7C8 16,78 5/-\ECHS3  8/6|pcCas 7/9‘0(}1{21 EIG
13 CHANNEL T.V.s VALVE HOLDERS. R7t, 8d. ea.. with 52875 5/5 ;;{7 1':;//3 gg g;g ECLS0 g//g PCCSE 11/9 gggg% ;53
¥ Sepren 84, ea., BOA 6d. with Sereen 7 - 84 ECL82 &5 a
Table Models. Famous Makes. AbSo- a1y (wtal 6d., Manta Octal 4d. | 6AGZ  6/9 74 6/-/185BT 19/6|ECL83 10/6 }:ggigo 192//?}”“*82 -
lutely Complete. These sele are i Bl 6d (e 159, iy dozens). 6AKS  5/-724 6/-|185BTA18/6,EcL84 12/- UCLS3 12/«
equiatled in valie due 1o huge purchase 6AL5  3/3'8D 3/-'g07 718 E0r88 10/3 ;g;gg 7I/B UF4l  8f-
Giemet Trom somree. They are nntested 6AM6  3/- 10C1 11/6 813  49/- a5 -UFa2  5/8
and not U;_rnaranh-t.l wbe m working | TURRET TUNERS| |8a@5 6/-10c2 14/6'832 14/- E}:gg 2';/3 ;g;gé 1‘1‘!;:IUFSO 3/-
(s, GRS SRy ek Most mikes. vour choice i avail- | | $AT8 8/-H0FL s 12/8 £F37a 8/-lpoLes 7/3 UFS5 78
12in £2.19.0 ... £4.19.0 able, u:hl valve 18/, less valves oAvVE 5(9‘10}.18 10/ 955 213 g‘gg 1411/6 PCLS3 9/.‘3539 g;.
L _ a g 10/-. % ALK. engiiries. E - =

LEAK AMPLIFIER SNIPS 6By, SSLLDILI4G 906 2lERar s/ pOLR 132‘3:23 ur.
Due to a fortunate purchase we are able  ¢QsgoR D.B. SCOPE TUBES. ‘lsie | gga6  5/6/10P14 9/6,5763 276 EF42  6/9\parss 1o/6 brss o
to make the followink unrepeatable y)yxpiit Beans. hieatior bulldine vour | ggEG  5/6110P18  7/-,9001 3/6\EF50-BR1/6 PENZ5 3/9 -
offers. All Ampli‘ers have line matehing  \ quality owilloscope w hilst 6BG6G 15/-|1246 2‘/5 2002 /9 EF50(A) 2/6PEN45  8/6 Um0  8/9
Outpul“;l‘raulsxlumll'%n (tngsmrSm"i 10 Gpiake laat, 55/' 6BHS 6/(; 15AHS 11/-|9003 5/9, EF54 3/3/PENG 6‘3%;0 11‘;3

0
oo e supplied 5518 each Sie  5iollsaTo o/6ATes olelERso  isleram  oieloy uis
TL/12 WATT slightly used: i LINE TRANS. GBha 0/ 1oAUS Az H1- Eres 7/0PLa8  15/-levoy 1ap
g“/nz:hx?c’r’%ane:;&. sapien Huge quantity, most makes| | 6BWE  7/912AU7  8/-|B38 6/9|EF88  6/9PLSL  B8/3.UY3l  9/6
complele with pre-amp ... woar e, 29[=11 687 SE1ANT O6 chLar 15/6lERes /- pLes  rojuves o
(Note —These Leak Amplitiers all have rofvlizo RIS . 805 5/6 15BA6  7/- CCH35 13/6 EF183 9/9.PL84 i UYss 85-
(p cetif] i ol o Eedl C2m : ! .|6c6  3/615BE6 6/6crss  9/-EFIsL 9/6PLIN 8/ vbas /9
controls so that they ean be used without ﬁ’fﬁ?‘&ﬁmﬁsg R e S8 SRR seoval  ceBwas  7elemes &) e 2
i i A M2, iR : RM4, ; hMa,

0 et W o bigh eaiu is mot R O e 150, 11an7. 19/6'1208  5/6 D77 3/3EL3R  3/9.PX4  12/6 ypios 56

RS/ A VY g/g‘m?l 2718 DA 118/,6\%33 H/&\szﬁ 9/- VR150 5/«

IS COUXINS, 509 T e 616157557 /3 DAPOL 410 EL33 6lbeas janWie 413
12 POTS. Popular values. 5K o LIRAL2ww, 170 TURAT2SE 3/- 1oJ7GT 8/-[DAF98 7/3[ELI8 1276 PY3§ llg/‘;lwsl 73
2 Meg. Disedmised, pre- 16 ELECTRIC ~MOTORS. av/l /0 19K-GT 2/5|DF33 . /0 EL4L  8/- brs iSxeim 11/
set, long  sp., switch, ete. Sullles TRy ot - 7/619K8  9/9/DFO1 3/~ ELAZ  9/6 bvey X63  8/8
CONDENSERS, 25 Mived. Blectrolytic, mounting, powerful 3" pulles, 1/6 15KSGT11/6)DF98 73 ELSL 879 PYSL 6/ %g5  1l/-
Mauy  popular sizes.  List spare  brioshes, 2m. x 2in a/9/15a:01 4[9‘DF97 ':"/6 Bra a8 PYS2 6/9‘“6 719
Value £3. Qur price z 9/6 19547 7/ DHB3 5/6'ELSS  9I9 pyss 819 b
100 ~ RESISTORS 6/6 | AM/FM RADIOS 1i&ns GliSe siabile serrss anbiiel ZoXny air
et g AL I 2 dionies. Coutemporary Catinet. | | 8E82 470 12897 253‘3&35 ",’7//‘_3 e §;g PZ30  9/6 ygg 8/-

Top quality and fisish. A F.0 o Y i 2 R19 9/6 7g3 4/9
D TR 6H6  1/6'12SN7GT6/9 DK88 %/9|EMSL 8/8|R11s 11/(2 !
Miniature Ceramic and silver Mica f.f:ll-( e BT | a3s 4/3)125Q7  8/8|DL33 /6 EMS3  8/p| 12/5 68  8/8
Condensers, 23 pi to 5,000 pk. LIV o e = 8J5G 3/-113D3 6/6/DL35 7/8 EMS5 9/6
VALUE OVER €5, BISGT 4/ 1487  19/9,DL63  9/-EN3L 19//-‘55% ol
= - ENQUIRIES WELCOMED 618 3/619AQs 7/9|DL75 6/ EYl 7/glSU28 M‘
25 TAG STRIPS A1 | quenis peices or Gncis for tema| | 817 8/6l19BG8 140-DLss  gr-Evss 73 SLEIS0 416
2, 4, 6, 8 way ete. Lnuxed. _ not listed. particularly rare values. (4 -, - 9/
TELEPHONE = C.0.D. ORDERS| | 8J7GT 7/6/20F2  9/6|DL9oa  6/6|EZ40  7/-|TDD4  8/8
100 HI STABS 9/6 DISPATCHED THE SAME DAY || 8K6GT 6/-l20L1 16/-IDLss ° W3|EZal  ¥/-Tia /6
19 to 59 1000 to 5M Q. 6K7  5/920P1  9/6 DM70 5/9 EZ80 5/9 UI8  7/6 "

—
Tost: 2 The, /-, 4 15, 2/8, 7 the. 3/6, 15 Ibs. 4/, eten (CL0U.D. 2f- extra). ALL ITEM3 LE33 6%, AND POST FREE (N DOZLENS.

TECHNICAL TRADING CO.

www americanradiohistorv com
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350-352 Fratton Road, Portsmouth (Tel: 22034)
72 East Street, Southampton (Tel. 25851)
ALL MAIL ORDER, RETAIL SHUP aXD HI-FI ROOM

11-12 NORTH ROAD, BRIGHTON.

Tel. 67999
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PANEL
METERS

| First
qual

rade
ty.
Movin
. Cofl panel
meters, available ex-stock.
8.A.E. for {llustrated leafiet.
Discounts for quantity. Avail-
able a8 follows. Type MR, 38P.

135,40, square fronts
S0pA 32/86 1A.DC 28/
100p.A 20/6 DC 22
200LA £27/6 DC 22/
S00LA 26/- 10V.DC 22/
&A %9/ 50V, DC 22/
100-0-100A £7/8 100V, DC 22/
ImA 22/6 150V. DC 28/
SMA 2%/ 300V. DC 22/
10mA 2218 500V. DC
S50mA 22/6 750V. DC 22/
100mA 32/8 15V. AC 28/
150mA 22/ . AC
22/8 150V. AC 22/
300mA /68 300V. AC 22/
7500mA 23‘;: 500V. AC 22/
Type MR. % P, 2] sq. fronts.
501 A 5716 1mA 38/
100 A 47/6 10mA 32/
LA 37/6 100mA 32/
50- A 57/6 1A. DC
100-0-10011.A 47/6 300V. DC 32/
300V. AC 32/6
Type MR.&5P 81 x 3iin. fronts.
A 59/6 1mA 35/~
100pA 49/6 10mA 35/
A g /8 100mA 35/~
LA /8 1A.DC  35/-
100-0-10012A 48/6 300V. DC 35/-
VU Meter 58/8 300V. AC 35/-
OST EXTRA
BAKELITE
PANEL
METERS
First grade
quality.
tin. square
nts.
1A. DC 20/6
.DC  29/8
39/8 *1A. AC 29/6
. AC  20/6
*30A. AC_29/8
39/8 300V.DC 29/8
V. AC 29/6
300V. AC 35/-
VU Mtr. 49/6
*Moving {romn, all others

moving coil.

ILLUMINATED ‘S’ METER

1 21/32in. sq. front.. Cal
units. 6V lamp, 29/8, P.P. 1/-.

Dlttro25l16in sq 39/86. P.P. 1/-.

MORE METER BARGAINS

1001A. 2iin, Flush rd. 42/68
A 2¢n. ., .. 9/6

300V, AC  2iin. © » 25/

500V. AC  24in. » 25/~

1mA Meter Rectifiers 8/8

Post Extra.

6iN. PANEL METERS

Flush nel mounting, her-

memcal sealed.

300, m/c 65/-. Post 5/-.

R.C.A. HEADSETS

Low imp, Fitted with std. jack
plug.15/6.P.P.1/6.
TELEPHONES TYPE H
Sound powered, Eenerator bell
ringing 2 line connection. Fully
tested. £4.19.8 pair. Carr. 6/-,

HE-40 DE LUXE 4-8BAND COMMUNICATION RECEIVER

Frequency coverage 550Kc/s
to 30 Mc/s continuous. Opera-
tion 220/240 volt A.C./D.C. The
petfect receiver for short
wave listening. Special
features include: Slide rule
tuning dial—electrical band-
spread—0-100 logging scale—
improved selectivity—bullt
m “'S” meter—A.V.C.—Noise
limiter—B.F.0.~Phone iack
built in 5in. speaker—tone-
gontrol—sLandby switch—supplied with three aerials, territe loop
for broadcast band. adjustable 58in. whiD for short wave and wire
aerfal, 8martly styled durable metal cabinet. Supplied brand new
and guaranteed with manual. £24.15.0 carriage pald. S.AE.
for full detaila. Part exchanges welcome.

MODEL ITl-2 MULTITESTER 20000 O.P.V.

20,000 0.p.v. D.C.; 10,000 0,p.v. A.C.
‘speclficutions:

D.C. V 0-5-23-250-500-2500 V.

AC. V: 0-10-50-500-1000 V

Current: 0-501L A-25m A-250mA

Resistance: 0-60K;6M O

Capaoity: 0.01-0.3mFd (at AC 10 V)

Decobei: —20d B- + 22dB

Qutput range; 0-10-50-; &)0—1000 v

Ba.r.t.er}" L5 V Ulz

8iz 34 x 44 x 14in.
Supplled complete with babnerles leads instructions. 82/8. Post 2/6.

MARCONI TFI44G;4 STANDARD SIGNAL GENERATORS

First release ot thls late mark. 85Kc/s to 25Mcfz +1%. Output
variable from 11tV to 1 volt. Internal slne wave modulation 400c/s
up to 75% depth. Operation 200/2560 volt A.C. Uifered {n really excel-
tent condimon like new fully tested and guaranteed. 25, Carr. 30/-.

TE-20 RF SIGNAL GENERATOR

Accurate wide range signal generator covering 120Kc/;—260Mc/s
on 6 bands. Directly calibrated. Variable RE abt.e'luat,or Opera-
tion 200/240 V. A.C. similar in appearance to TE-46 CR Bridge.
Brand new with Instructions. £12. Carr. 5/- S.A.E. for details

NATIONAL H.R.Q. RECEIVERS

SENIOR MODEL. Complete with a full set of 9 colls covering
50Kc/s to 30Mc/s. Each receiver thoroughly checked and tested
before despatch. Dual purpose rack model for table or 19in. rack
mounting. Extremely good used condition. £18.18.0. Carr. £1.
200/250 volt A.C. power subplies for H.R.O. aiso sold separately,
59/8. Carr. 5/-. S.A.E. for full details.

ERSKINE TYPE 13 DOUBLE-BEAM OSCILLOSCOPE

Ttme base 2c/s—750 Kc/s. Callbrutors at 1) Kc/s a 1d 1Mc/s. Separate
1 and Y2 amplifiers up to 3.5Mc/s. Ope.atio 1 110/23v volt A.C.

Supplied in perfect working order. “27.1 .0. varr. 20/-,

TWIN MOTOR BARGAIN  FIELD TELEPHONES
200/250V. A.C. Twin concentric
spindles. Either motor rever-
sible. 14000 r.p.m. Brand new.
12/8. P.P. 2/8.

MICROAMMETERS

(-500 microamp. 2iin. circular
flush panel mounting. Dials en-
graved 0-15, 0-600 volts, Brand
new, boxed, 15/-, P. & P. 1/f.

MINE DETECTOR No. 4A
Will detect all L)é)es ol metals.
Fully portabie. Complete with
Instructions. 3p/6 each. Cart
10/-. Battery 8/8 extra.

GEARED SLIDER RHEOSTAT
1.2 ohms 12 amp. 15/68. P.P. 3/6.

Two line connection,

L,
generator bell rin~ing. Complete

Type

telephone intercom.
excellent condition,
and complete with batteries.
Only 69/8 per pair. Carr. 5i-,
Type ""F”. Asahove but moulded
bukehte case {(as illustrated),
Supplied complete with wooden
transtt case for field use.
£4.19.6 per pair. Carr. 5/-.

Supplied in
fully tested

FIELD STRENGTH
METERS

Frequency

coverage
1-250Mc’s,
Fitted with
200 microamp

meter.
%Supplied
with tel~

escoplc
aerial,
earpiece
and Instructions 69/6 post paid.

e g

MAINS RECORD PLAYERS & AUTOCHANGERS

RA
{A_

K LTI

2> 3> 3 3 > D 3 1 D>
5 b 2 30 e

[ Tud-alalninlolalalals]

e

okl

ALL GUARANl'l'Fly) \RlTll ARVI AND LA\RIRIIQ)(-P

9 TRANSISTOR
TRANSCEIVERS
TWO-WAY
RADIOS

« on plete o
I

'I Wo \\ AY
RADIOS.
Complete
with all
weeessories
..1¢.8 pair

S.A.E.

for detalls.

SEMI AUTOMATIC BUG KEY

Super speed Key, + speed adjust-
ments. 10 WPM to as high as
desired weight scale ior repro-
dutible setlings. Precision
tooled antl rust nickel plated
brass and stainless stes] operat-
ing parts. Size 6. x 3 x 2Hn,
Brand new. £4.19.8. Post paid.
SILICON RECTIFIERS
400V. P.LLV. SCR.
4.7 amp. 718
200V. P.LV.
8 amp 5/6
1000V, P.LV.
650;

mA  7/6

800V. P.LLV.
500mA 5/8

200V. P.LV.
200m. 3/-

400V. P.LV.
3 amp 5/8

150V. P.L.V.
65mA -

4V. P.LV.
500m. 3/8

T0V. P.LV,
1amp 3/6

V. P.LV.
3 amp. 5/6

Post extra.

PLUGS AND SOCKETS
Painton 15-pin in-line printed
circuit connectors. 7/8 palr.
Larue quantities available.
Ditto 32-pin. 12/3 pair.
Uniters. 4-pin. /6 pr; 8-pin 3/6
pr; 12-pin, 4/- pr; 18-pin, 4/8 pr.
Palnton  Minlature Jones.
4 pin 3/6 pr: 8 pin 4/- pr: 8 pin
4/8 pr. 18 pin 7/6 pr; 24 pin
10/6 pr: 33 pin 12/6 pr.
Post extra.
AMERICAN BLOCK
PAPER CONDENSERS
Very high quality. 10mFd, 600v,
8/6 10 mFd 1kV 10/6: 12 mFd
5KV 1b/-. Post extra.
L.T. METAL RECTIFIERS

12/18V 6A 12/3 36/48V 6A 32/6
12/18V 10A 27/6  Post extra.
L.T. TRANSFORMERS
For chargers, models etc,
primaries tapped 200?.‘50V.
(1) 3.5, 90r 17V., 1 amp. 9
ditto 2A., 14/3; (3) ditto 4A..
16/8; (4) ditto GA, 3,

8, 12, 15, 18

Al

2'amp.. 18/6: (6) ditto 4A.. 30/
o %mogm 37/6:®)50V. {amy,.

amp., 15/G.
Post extra.

AUTO TRANSFORMERS

Step up or stw down. Tap) ed

0/115/200/230/250V. 20

12/0; 75W. 15/6: 150W. 18/6

200W. R /03 H00W,

87/6: l.OOOW 90/-: 15 W.
£7.10.0¢

8.1..6;  4.000W.*
only tapped

S gy57 0
0/110/280V) Post extra.

30,000 O.P.V. TEST METER
MODEL 500

keads volt-

to 12 amps.
Resistance
to 60 Megs:
Decibels
trom —20 to
+56, Incor-
porates in-

ernal buz-
warning of
shorlt_;s and blocking
or

zer

for audible
direct
condencer A.F. oubgut
measurements, Size 35/16x 65/16

X 2¢in. PRICE £8.17.8.

G. W. SMITH & €O. (RADIO) LTD.

3 & 34 LISLE STREET, LONDON, W.Ca.

SEE OPPOSITE PAGE
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CONSTANT VOLTAGE TRANS.
95/130V. input. 115V. output.
500 watts. Can be used in series
“tor 230V. £4 each. Carr. 1U/-.
DUMONT KI1051P1 DOUBLE
BEAM C.R.T.

Twin gun, 63V., new. boxed.
59/6. P.P. 3/%.

MAINS ISOLATION TRANS.
230V. to 230V. 50W. 16/6, P.P.
3/-: 100W. 29/6, P.P, 3/6; 1,000W.
£5. Carr. 10/-.

* METER
Signal
strength
meter us-
ing VITVM
principles.
Calibrated
in S units.
Sensiti-
vity and
zero  ad-
justments. For any superhet
receiver with AVC. Requires
150/200V. and 6 or 12V. Com-
plete with valve and full
instructions. 82/6. P.P. 2/6.
VARIAC TRANSFORMER
24 amp., Pri, 230V. Sec. 185/

250V. £12.10.0. Carr. 10/-.

MAINS MOTORS 220/240V
90 watts, 5.000 r.p.m. 43 x 3in.
iin. spindle. 22/6. P.P. 2/-.

MINIATURE LEAD ACID
ACCUMULATORS

Brand new.2V.1.5A.4x 1x 1}n.,
5/6. P.P. L3 12V. Q.75A.
4 x 3 x 14in. 15/6. P.P. 1/6.
HEADSET & BOOM MICROPHONE
American type, low impedance,
padded 49/6. P.P. 2/6.

200 K¢ INSTRUMENT POTS.
Wirewound, 3tin. dia. 5/6 each.
P.P. 1/3.

MINIFLEX ; TRACK TAPE HEADS
Set of three, record, playback,
erase. Only 29/6 set. P & P.. 9d.

COLLARO/MAGNAYOX. STUDIO
TAPE TRANSCRIPTOR

Brand new. 3 speeds, 1. 31, 7}
1.p.s. 3 motors, digital counter.
Complete with 2spools, instruc-
tlons. 10 gns. Carr. paid.

4-CHANNEL TRANSISTORISED
MICROPHORE MIXER

Add musi-
cal  high-
lights and
addnionaé

cordings. .
The MM-4 permits mixing of
four signals such as micro-
phone, records, tuner, ete. into
singzle output, Input and out-
put take standard plugs. Fully
transistorised and self con-
tained _in  handsome case.
PRICE 59/6. Post Paid.

ROTARY TRANSFORMERS

12V. D.C. input. Output 310/
360V. D.C. 30mA, New boxed.
10/-. P.P. 2/-.

LARGEST STOCKS OF
components, receivers and test
equipment in the country.
Openga.m. to 6 p.m. Every day.
Monda) to saturday. Trade
supplied.
Send 1/- P.O. for full catalogue
and Hists.

| HE-30 SUPER AMATEUR COMMUNICATION RECEIVER

4 hands covering 550Ku/s to 30Mcfs
continunous.  Operation  200/240
volt A.C. Special features in-
ciude: Easy to read illuminated
stide rule dinl—Built in Q multi-
plier—Aerial trimmer—cualibra-
ted electrical bandspread on
amatewr bands—0-100 logging
scale—noise limiter—AVC/MVC
selectul—stable oscillator and
B.F.O. for clear CW and SSh re-
meter. Quibut lo1 phones or

T
SRS

g

in edgewise
Supplied brand new and guaranteed with manual.
Part exchange welcome.

COMMUNICATION
RECEIVER
s + 2 Metre
T

ception—bwilt
STD speaker. . )
£49 carriage paid. $.A.HE. for (ull details.

AMATEUR

HE-80 14-VALVE
530K efs to 30 M
Band. 144 to
receivers in one.
coverage from 550Kc/s
30Mc/s and 144 to 146Mc/s.
Dual conversion on 2 metres
with extra RF and Mi
stage. Special features i
clude “S” meter, Crystal
calibrator Q" multiplier,
B.F.O., Bandspread on all amateur
bands, large illuminated dial with
logging scale. improved A.N.L. regulated power pack. CQutput for
phones or speaker (8 or 500 ohms). Operation 2007250 volt A.C. Valve
Yine-up 4 x 6AQ8, 3 x 6BAS, 2 x 6BEG6, 1 x 6BL8, 6ALS, 6AQ5, 6CA4, and
OA2. Attractive grey steel cabinct, 17 x 74 x 101n. Supplied bl:and
new and guaranteed complete with instruction manual. 53 Gns.
Carriage paid. S$.A.E. for full details. Part exchange welcome.

NEW MINISTRY RELEASE

MODERN ARMY R.216 AM/FM V.H.F. RECEIVER
BRAND NEW 3 BAND—16 VALVE RECEIVER COVERING
19-137 mefs CONTINUOUS. An extremely well made receiver
using miniature vahves and components, pi climatic and
hermetically sealed, Special features includ I'T film dial
on each band, 2R.F, and (LI, stages (486 nu B.F.0., N.L.,
erystal calibrator at 1 mels and 5 me/s, bandwidth 50 Kels or
120 Ko/, LF. output, 600 ohm output or 15¢ ohms phone output.
size 123n. X 9in. X 8. Supplied complete with separate power
unit and connecting cable for operation on 0/116/200/250/volt
ALC. Price £29,10.0 comp ete. Carriage 30/-. S.AE. for details.
Circuit dingram supplied.

-~

MODEL PT-34 1,000 O.P.V. MULTI-TESTER
= = lh-pc-nga;hh- and Easy to Read

ECIFICATIONS:
0-10-50-250-500-1000V .
0-10-50-250-500-1000V -
0-1-100-500m A.
Battery: 1.5V Ul2

Resis 100k Q
Size: g X 1iin,
Supplied complete with batteries. leads,
instructions. 39/6. Post /6.

tance:
3t x 2%,

MODEL PV-58 VACUUM TUBE VOLTMETERS
l.atest design with special clrcuit tor stable
and accurate measurements. Resistors used
are all within 1°, toterance. Specially designed
4in. 200LLA meter. 11 meg inputs Ranges:

—D.C. V. 0-1.5-5-15-50-150-500-1500V .
+D.C. V. 0-1.5-5-15-50-150-500-1500V.
A.C. V. 0-1.5-5-15-50-150-500-1500V. RMS,

4-4-14-40-140-400-1400-4000 P.P.
Resistance: 2 ohm to 1,000 megohm.
Decibels: —10dB to +65 dB.

Operation 2207240 volt A.C. Size 7 x 4% x din,
Supplied brand new and guaranteed complete
with probe and instructions. £13.19.6. 1I°.P. 3/6.

TE-46 CAPACITY RESISTANCE ANALYSER

*lactory wired and tested.

+Capacitance bridee circuit.

*Direct reading scales for capaci-
tance and resistance.

“Magic eye null indicator and

meter.

#Checks opens. shorts. leakage
and intermittents.
“Determines power factor of

electrolyties.
3 2 Turns ratio scales.

X *Measures impedance.
Capacity 4 ranges 2pF-2,000 mFd. Resistance 4 ranges 2 ohms-
200 meg. ohms. ‘Turns, ratic and impedance ranges. Read insula-
tion resistance direct on meter to 200 meg. Size 108 x 7 x 5iin.
Operation 200/240 v. A.C. Supplied brand new with instructions.

£15. Carr. 7/6.
W 'yﬁf//ﬁ/»@-
m T g
a3
R, %
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LAFAYETTE BRAND
RECORDING TAPE
First grade guulity American

tapes. Brand new and guaran-
teed. Discounts tor quantities.
3in. 200ft. L.P. mylar 4/-
3in. 600ft. T.P. mylar 10/-
5in. 600, std. plastic 8/6
5in. 900ft. I,.P. ucetate 10/-
i I mylar 5i-
acetate 12/8

. mylar 216

mylar  12/8

acetate 15-

i ft. L.P. mylar 20/-
7in. 2400ft. D.P. mylar 25/-

Postage 2/-, Over £2 post paid.

TE-12 20,000 O.P.V.
MULTIMETER

High quality

multimeter, rug-

ged design and

-6,000v.
AC VOLTS — 0-
-6-30-120 - 600 -

: mA.
Resistance—0-6K-600K-8 meg.

—60 meg.

Capacity—50 pF—0 2 mfd.
DECIBELS— —20 to -+ 63 db.
SIZE—6in. ¥ 3iin.x 1%in.
Supplied complete with test
leads. battery and instructions.
£5.19.68. Post 2/-,

NH-201 30,000 O.P.V.
MULTIMETER
High quall-
ty, high sen-
Isitivity
multimeter.
DC volts — 0
-0.25-1-10-
50 - 250 - 500 -
1.000v. -
AC volts ~— 0
- 10 - 50 - 250
500

P ey

DC
i — 0-50 LA

. 10 — 250 ma.
Resistance—0-5K-500K-5 meg.
Decibels— —10 to + 22 db.
Size—4}in. x 34in. x 1iin.
Supplied complete with test
leads. battery and instructions.
£5.10.0. Post 2/-.

TS.76 20,000 O.P.V. PUSH
BUTTON MULTI-TESTER
l,arge clear
plastic scale,
simple_opera-
tion. DC and
AC volts up to

1,000v. Resis- §
tance up to 10 L
megohm Cur-
rent up to 250 M
mA. Decibels §
—20 to +36db.

v.
current

h
batteries and instruc-
5.19.6. P. & P, 2/-.

LAFAYETTE HI-FI
STEREO HEADPHONES

‘“
dance & ohms

4
‘ N
per phene. s

Supplied complete with all
cables, wires, overload junction
connector plug. 89/6.

Air Cushioned
headband, solt
foam  rubber
ear pads, freq.
response 25-

15.000 cycles,
high sensi-
tivity. impe-

“(RADIO) LIMITED

“Phone : GERRARD 82049155
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TECHNICAL
TRAINING

in radio
television and
electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc.,, an ICS
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
fees include all books.
3

EXAMINATION COURSES FOR:=—

C. & G. Radio
Amateurs’ Exam.

C. & G. Radio

and {(Amateurs' Trar;smiuing
i Licence
v Servicing Certificate P.M.G. Certificates in
{R.T.E.B.)} Radiotelegraphy

Institution ot Electronic and Radio Engineers,
C. & G. Telecom. Technician’s Cert.
Gen. Cert. of Education, etc.

July, 1964

BOOKS FOR THE
RADIO ENTHUSIAST

Amateur Radio Handbook. Covers the whole field of
Amateur Radio transmission and reception from funda-
mentals to station operation Nearly 700 line diagrams
and more than 100 half-tones. 544 pages bound in maroon
buckram linson. Price 34/- (postage and packing 2’6)
Radio Data Reference Book. 136 pages bound in blue
buckram linson. Price 12/6 (postage and packing 116)
Radio Amateurs’ Examination Manual. Essential
reading for those wishing to obtain the Amateur (Sound)
Licence. More than 50 line diagrams. 60 pages. Price 5/-
(postage and packing 6d.).

RSGB Amateur.Radio Call Book. A comprehensive list
of amateur fixed and mobile stations in the United King-
dom and the Republic of Ireland. 88 pages. Naw 1964
Edition. Price 4/ (postage and packing 6d.).

A Guide to Amateur Radio. Basic information on
receivers, transmitters, and aerials. Explains how to obtain
an amateur :ransmiuin; licence. Well illuscrated, 80 pages.
New Tenth Edition Price 34 (postage and packing éd.).
The Morse Code for Radio Amateurs. A carefully
graded selection of exercises designed to make learning
the Morse code as simple as possible, 24 pages. Prica 176
(postage 3d.).
Communication Receivers.
packing 64d.). .
Service VYalve Equivalents. Lists the commarcial
equivalents of all CV numbered valves, cathode ray tubes
and semiconductors useful to the radio amateur and home
constructor. Pocket size. 48 pages. Price 3/- (postage and
packing .6d.).

Obtainable from booksellers or in case of difficulty
direct from:

RADIO SOCIETY OF
GREAT BRITAIN

(Dept. P.W.)
28 Little Russell Street, London, W.C.1

Price 2'6 (postage and

New practical radio construction courses

Learn as you build the ICS way. Learn the
theory of radio and electronics. Build a 5-
valve, 2-waveband receiver, a transistor port-
able and an A.F. amplifier. Build a signal
generator and a multimeter as well, if you
wish—two essential pieces of equipment for
those engaged in servicing work. Three
courses to choose from.

Pﬂ-!-‘f g EWM ToDAYYS ior FREE book on

careers in Radio, and full details of other ICS Courses
Member of the Association of British Correspondence Colleges

| - m e acs R IR IR I Ghe SR MED Gw M MR FER S M e
: INTERNATIONSACI;-‘ggEIS!ESPONDENCE :
| (Dept. 171), InteLrte;t '-;o\;‘v'el'l Parkgate Road, |
ondon, S.W.
| |
| Please send book 0N.....ciiiisiiiiiisisisiesnnisinnii e, ]
I Nameooieniiiiiieiee [ATg ¢ DnE——— 1
I (Block Letters piease) I
| (FEIO 00000000000000000000000000000000000000R00ANNANA0E0000A000000N00A0 1
I oot et et e e st |

I Occupation....

INTERNATIONAL CORRESPONDENCE SCHOOLS

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES NEW TESTED AND GUARANTEED
. . . FOR THREE MONTHS

11 5/BjGBEG  7/-112AU7  6/9 |DHLS0 10/-/EF92  5/6]PLR3 /e
I 78|s816  5/9|12AX7 8/9DKOL B/6/El4l  9/8|PY33  8/6
103 8lapsg  gyo|!2BES 4/8|DKYS  BlLLEs  7.|PYBL . &9
¥l 78l g grgl12BHT 10/8[DLY2  B/6|EMX5 10/-|PY8S2 /6
1¥3 /. |SBI7 BI12K8GT1L/- [ DI9Y  8/- EYBL  5/6(PY83  7/8
IFDL 5/6.8BWS  8/8/12Q7GT 7/8 LLw6  T/6|EYSI 10/ RIS B/
(FD®  6/65BWT  7/-128N7 4/86 [EBY1  4/-|EYBE  4/9|30AL  9/6
IPL 218|862 4/-|16a5 8/- EBC4l 7/8|EZ40  5/6|TT15 R¥/6
1P10 5/ 8112 4/-1194Q5 9/86 |[EBFs0 8/6(EZ80 6/« |U5Y w8
IPLL - 8/= BHOGT 2l-1y5r a1 g1 |poos1  4g-|EZ8L 8/8|UT6 %8
1rs BAISKIG B80T pigkCces efglHvie gye|Ui8 Bl
N6 BIOIKSG Bleleot  7/6 [ECUSS  6/8|kTas0 )
114 2-0Q76  BI8|osie 56 EGCss 616 icrag- 1ai6|UBCYL 8/8
s 5/8|68LTAT 6/«'ye\yy 8/6 | ECCas 7)6 :;r7 15;0 v A

8Q4 5/6|88N7QT 7[2 A5Z4GT 8/- [ECFH0 616N 1n &6 UFr4t  8/6

ous o bre@NNE Whozey we[ECKes TE|N1 e lUYHL Bjg
Ve 8/-l0%%s AL 8/ [ECH42 9/-IN709  %-|w17 2/-

SYBGT 5loyy .| DAFOL b/6|ECHAL 10/-lpciss  7/8|w76  4/8
574G 8/8 DAF9S ?7/8|ECL80  8/8|pCra0  7/6 (w142  B/8
sAKG 561503 4l hkgr g |ECL32 UBlpCcFs2 7/6|X17  b/8
6AL5  4/[9D7 9/8/DFo6  7/8|EF41  §-|PCL82 6/9(X142 9/
BAMA 4/-12AD8  7/6|DH78 78 |EF50 8/-{PCL84 5/9|X 150 9/~
BATS &8/-[12AH8 10/-|DH7T7 B/« EFRG 9/-(PLB1 9/6 (277 4/
6BAS  B/-/12AT7 4/-'DH143 B/8/EF91  4-lPL82  7/-1ZD17  b/8

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

High Stability Resiators W 5% 500 to 1M, 8d. Midget Ceramics 500 v., 9d.
Coax. Super Quality }in.. 6d. yd. Piugs 9d. Sockets 8d. Silicon H.T. Reots
£50 v, 800 mA fin, x $:n., 8/6. Contact Cooled 250 v. 50 mA, 6/6. 85 mA, B/G
NEW TRANSISTORS BY HULLARD 0C19, 0C26, OC86, 25/-; 0C44, 0C45,
8§f=; QCT0, 8f«; OCTY, §f=; QCT2, 8/-; OUT2 Matched pair, 12/-; 0C74, OC75,
OU7y, 7/8; VOUBL, 8/-; OS] Matched pair, 12/-; OC170, OC171, /6,
ALYES MATCHED IN PAIRS

ET.34, 27/8:; EL84, 15/-, N708, 15/-. V60, 16/-, 6BW6, 14/- per palr. Push-
Pull O.P. Transiormrer for above 31150, 1418 P, & P, 1/8, 12in. P.M. Speakers
3, £4/6. Baker's “sSelhurst” 12in. laﬂ 15W Stalwart, £4.15.0, 12in. Btereo

Model, £6,15.0.
SETS OF VALVES
DK9L, DF91, DAF9, DLD" or DL94 17/8

ECHA42, EF‘I EBC41,

DK98, DF96, DAF96, DL96. . ... 29/6 ELil1, EZ. 8
K8, 8K7, 6Q7, §V8, 5Z4 or 6X5G .18/6 ECH42, EPil EBMl
1R6, 1T4, 183, 384 or 3V4... ., .Lils UL41, UYl ......

Postage and packing 6d. Over &1 post free. D, 4f~
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR YOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for bass, lead or rhythm guitar and all other musical

instruments

* Ilmorpuratlng two 12in. heavy duty 25-watt high fiux (17,000 lines) loudspeakers with
Designed for etliciently handling full output of amplifier

2,

at frequer
+* Duoal Cone in second speaker reproduces frequencies up to 17,000 ¢.h.s.

* lleavily made cabinet of convenient size 24 X 21 X Hdin. has an exceptionally attractive
covering in two contrasting tones of Vynair,

* For 200-230 v. 10 50 c.p.s. A.C. mains operation.

* Four jack socket inputs and two independent vol. controls for simultaneous conzection
of up to four instrument pick-u

* Separate bass and treble controls providing more than adequate “Bocst” or “Cut”.
% LEVELEL frequency response throughout the audible range.

* SUPERIOR TO UNITS AT TWICE THE COST,

Send S.ALE. for leafiet.

OR DEPOSIT of £4.30 and 12
payments of £3.9.11.

diameter speech coits,

down to 25 e.p.s.

39: Gn

or microphones.

monthly
Carr. 17/8.

R.8.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Incorporating
high fiux 12in 10 watt 12,000 line loudspea-
ker. Sensitivity 51 m.v. Two high
impedance ifiputs. Handsome
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in compllmenCary shades
of Rexine/Tygan. 200- A.C.
£9 19 6 Or DEPOSIT 22/3 and 9

- =¥ payments of 22/3 Carr,
LINEAR

TREMOLO/PREAMIP,  UNIT

Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. This applies to
practically all amplifiers of our manufac-
ture. and to those of several other manu-
facturers. The unit plugs into power subply
point and any input socket or amplifier.
Controls are Speed (frequency of interrup-
tions), Depth ({for heavy or light effect).
Volume and Switch. Three sockets are for
two inputs and Koot Switch, 4 Gns
ONLY Q

ains.
monthly
718,

R.S.C. SENIOR 15 WATT LEAD or
RHYTHM GUITAR AMPLIFIER

High-fidelity push-pull out-
put. Separate bass and
treble “cut’™ and ‘‘boost"
controls. Twin separately
controlled inputs so that
two instruments or ‘'mike”
and pick-ups can be used at
the same time. Loud-
speaker Is a heavy duty
high flux J2in. 20 watt
model with cast chassis,
Chassis is well made and
finished , as Junior Model.
Size approx. 18 x 18 x 8in.

only 18 Gns. {3

Send S.A.E. for leaflet.
and twelve monthly bpayments

Or DEPOSIT 37/9
of 31/6.

GLASGOW — LONDON — EDINBURGH
32 ARGYLLE STREET 238 El)(i‘\\'ARIG ROAD 133 LEITH STREET
Now open Now oben Now open
TERANS \IOK SALE, Mullard QC71 3/8, | HEAVY DUTY LOUDSPEAKERS IN
0OCi5 4/1 C44 4/11. ocT2 4/9, OC81 4/11, | s "AL L REXIN COVERED

Oe B, Patawan S At0]

3/9, XB102 3/9.
XAl12 3/8

NBI1S 3/9. XBl104 3 9, XCl01A
8/8. Postuue 6d. for up to 3 Transistors

LA el
D.C, SUPPLY KIT, 12 v. 1 a. consisting
of a partially drilled metal case, mains
trans.3 F.W. Bridge Rectifier, 2 fuséholders
and fuses. Change Direction switch, vati-
able speed regulator and circuit. For
200-250 v. A.C. mains. Suitahle for Electric
Trains. Limited number available at 28/11.

SELENIUM RECTIFIERS

F.w, BRIDGE 24 v, 2amp. 14/8
6/12v. la. .. 3/11 24v.20amp 9/9
6/12v. 2a. i
6/12v. 3a. ..
6/12v. 4a. ;
68/12v. 6a. . o
6/12v. 10 a 26/9 250 v. 80 mA 5/11
6/12v. 15 a, 5/9 250 v. 250 mA 11/9

35/9 qa
CONTACT COOLED. 250 v. 75 mA. F.W.
(Brldg‘e) 10/11. 250 v. 50 mA, FW (Bridge)
TR v. 60 mA. 5/11.

11i-F1 I0-\\'Al'll' ,\)lI'LIlll'Clt

v Ci t arr.
Brand New ungj;:ﬂebs? £7-19-6 /Gl
Manufacturers' discontinued Model. Push-

Pull output. Latest high efficiency valves.
Dual separately controlled Inputs for
“*Mike". Separate Bass and Treble Controls.
High sensitivity, Qutput for 3 or 15 ohm
speaker. Guaranteed tested and in perfect

working order. .-
26 Osmaston Road

DERBY z3:

Now open at

Type BG1. Suitable for Bass
- Umit 15in., High Fluax,
Cabinet size approx.
21 x 21 x 13in. Only 19% gns. Or Deposit
43f- and 12 monthly payments of 34/-.
Type BG3/2. Suitable Bass and Lead
Guisar. Two 12in. high flux 15 ohm 25 watt
speakers, one with aluminium speech coil
and dual cone tu provide smooth freguency
response from 2 to 17.000 c. Cabiney
size approx. 30 x 21 x 14in. (,0\'610d‘1n two
contrasting tones of Vynair and
Rexine. Rating 50 watts. Only 29 Ens.
Or Deposit £3.7.68 and 12 monthly payments
of

REXINE COVERED SPEAKER
Heavy blockboard construe-
/ atlractive two tone covering
of Rexine and Vynair. Size 30 x 21 x 16in.
cut for 15in. or 18in. sPeaker or for two
12in. 11 Zns. or Deposit 25/9 and 9 monthly
payments 25/9. Size 30 x 30 x 16in. cut for
15in. or 18in, speaker 13 gn<. or Deposit
30/4 and 9 monthly payments 30/4.
Suitable speakers available.

FANE EXTRA IIEAVY DUTY
l OUDSPEAKER 15in, TYPE 133,
40 watts. Total flux 375,000 lines. Ex-

tremely high sensitivity. 15 ohm voice
coil. Only 18 gns. or Devposit 37/9 and
12 monthly payments of 31/6.

l.r\Nla EXTRA HEAVY L/ISPEAKER
183. 18in.. 15 ohms. 60 watts, 3in. diam.
Speech Coil. Total Flux 375,000 lines.
High sensitivity. ONLY 24 er or Deposit
51/- and 12 monthly pavments of 42/9.
Send S.A.L. for leaflet on 153 and 183.

R.S.C. B20 BASS GUITAR
AMPLIFIER

A highly efficlent unit {noorporat-
ing a massive 15in. high flux loud-
speaker specially constructed to
withstand  heaviest loacd _condi-
tions. Rating 25 watts. Individual
bass and treble Contrc.ls give
ample ‘“‘boost” and

high impedance jack sor'kel: m-
puts are separately comtrolled.
All ~ controls are conveniently
positioned in a recess on top of the
cabinet. Cabinet is of supstantial
construction and attractively fin-
ished in two contrasting tones of
Rexine and Vynair. Size approx.
e gé X 21 xxaén OFeramon rom

C.D.S. mains.
Send S.A.E. for leaflet. 2’76"5'

Or Deposit £3.2.0 and 12  €arr. 17/6
monthly payments of 51/8.
I\. GOVT, SMOOTHING (IIOKES.

3-5 H, 50 ohms. Parmeko 8/893
1a0 mA, 10 H, 50 ohms 9/8; 80 1nA, H,
900 ohras 5/8: 120 maA, 12 H, 100 shms 8/90
50 mA, 50 H. 1,000 ohms 6/93 100 mA., 10 H

109'ohms 8/9: 60 mA, 5-10 H. 250 onms 2/11.

COMPLETE POWER PACK KT, 19/11
Consisting of Mains Trans., Metal Recti~
fler, Doubte electrolytic, smoothmg choke
chassis and cicewit. For 200-250 v. A.C.

mains. Output 250 v., 6¢ mA, &3 v,, 2 a,
RS0 POWER PACK. 39/9. Louvred
metal case only 8 x 5% x 24in. Stove

enamelled. For 200-220 v. A.C. malns. J
Qutput at 4 pin plug and socket 250 v,
60 mA, fully smoothed and 6.3 v 2a. Suit- 4
able for power requirements of aimost
any Pre-amp. or Radio Tuner.

BABY ALARM or INTER-
KIT, Complete set of parts with
diagrams, etc. Housed in twe polished
walaut finished cabinets of" bleasing
design. High sensittvity. For 200-250 v,
A.C. mains. Fully {solated. Cantrollable
at both units. An intercomm. of this class
would normally cost £20-£30. Only 88/6,
carr. 5/- or assembled ready for use § gns.

st

EX. GOVT. SELENIUM /
RECTIFIERS 12v 15 AMP]g g
(BRIDGE) F.W. ONLY

R s c (Manchester)
ala I Ltd.

LE{CESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS

32 High St. | 6 Gt. Western 13 Exchange St. | 51 Savile | 73 Dafe St. 56 Morley St. 8-10 Brown St. 5.7 County
Arcade, Opp. (Castle Market St., Hult | Liverpool 2 (above Athambra | (Market Street) (M‘eca) Arcade

Half-day Snow Hill Station | Bidgs.) Sheffield | Theatre) Bradford | Manchester 2 Briggate Leeds

Thursday | No bhalf-day Haif-day Thursday No half-day Half-day Wednesday | No half-day No half-day

MAIL ORDERS to 54 Wellington St, Leeds I.

Terms: C.W.O. or C.O.D. No C.0.D. under £i.
Postage 2'9 extra under £1. 46 extra under £5. Trade Supplied. S.A.E. with all enquiries please. |
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R s (Manchester) MAIL ORDERS to 54 Wellington St, Leeds I, Terms: C.W.O. or C.0.D. No C.O.D. under £1,
"1 N Led. Fostage 2!9 extra under £2. 4'6 extra under £5. Trade Supplied. S.AE. with all enquiries please.
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
32 High St.| 6 Gt. Western 13 Exchange St. | 51 Savile | 73 Dale St. 56 Morley St. 8-10 Brown St. 5-7 County
Arcade, Opp. (Castle Market St., Hull Liverpooi 2 {above Alhambra {Market Street) (Mecca) Arcade
Half-day Snow Hill Station | Bidgs.) Sheffield Theasre) Bradford | Manchester 2 Briggate, Leeds
Thursday | No half-day Half-day Thursday No half-day Half-day Wednesdayl No half-day No half-day
.M. SPEAKERS, Win. W.B. “Stentortan™ | 12in. 10 HIGH QUALITY

26 Osmaston Road
THE SPOT

FANE HEAVY DUTY HI-FiI SPEAKERS
xl‘élbl:st 2in.

15 ohms, Cast ehassis. Exceptionally
diam, Voice Coil Assemblies.
5gns. 122/10A 20watt. 6 gns.

6gns, 122/12A 20watt. £7.19.6
ggns. 122/14A 22watt, 10 Ens.
+ne. 122/17A 25watt, 12 gns.
15in. 17 ochms. Cast chassise Kxceptionally
robust 2in diam. Voice Coil Assemblies.
162/12 20waut, 12 8ns. 152/12A 20watt, 13 gns.
15214 2Twatt, 14 gns. 152/14A 2Twalt, 15 gns.
152/17 35watt, 18 gns. 152/17A 3bwatt, 17 gns.

.

“A" indicafes dual cone type, 30-17.000
c.p.s. Send S.A.E. lor leafiets. Terms
avallable.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER AIl0
A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with
gensive amplifiers avallable.
0 dB down. Frequency response
30-20.000 ¢/s. A speclally designed section-
ally wound ultra linear output transformer
18 used with 807 output valves. All com-
ponents are chosen for reliability, Six
valves are used EF86, EF86, ECC83. 807,
734. Separate Bass and Treble Con-
trolsare provided. Minimum input required
for full output is only 12 millivolts so that
ROPIIONE  OR
2. The unit s
U, SCHOOLS
ES h i HALLS or OU
DOOR bb\'(nu\n. etc. Kor use with
Electronic ORGAN, GUITAR, STRING
B. etc. For standard long-playing
OUTPUT SOCK PROVIDES
L.T. and H.T. for RADIO EDER UNIT,
An extra Input with associated vol. control
is provided so that two separate inputs such
as Gram and “Mike' can be mixed.
Amplifier operates on 200-250 v. 50 c/s. A.C.
Malns and has output tor 3 and 15 ohm
speakers, Complete Kit of parts with fully
punched chassis and point-tu-

11 Gns point wiring diagrams and
* Instructions. If  required
Carr. 10/- erforated cover With carry-

ng handles can be supplied
for 18/8. The amplifier can be supplied. fac-
tory bullt with EL34 output valves and
12 months’ guarantee, for 14 gns. Send
S.A.E. for leaft
TERMS: l)la}’()\l'l‘ 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and speakers avail-
able at competitive prices.

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS, W.B. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES CASH or H.D’.

3or 15 ohmes type HF 101210 watts. hi-fidelity
type. Recommended for use with our All
Amplifier, £4.12.6. 12in. R.A.30ohmns U walts
(12.000 lines), 59/8,

TW TERS. R.A. 3 ohm. 26/9: 15 ohm, 25/9

1R.A. 12in. DUAL CONE 3 ohm ¥ walt
Speakers. Ideal for Stereo. Only 39/9 ea.

Jason FMTI V.H.F./F.M. Radio Tuner de-
sign, Total cost of parts including valves,

Tuning dial, Escutcheon. etc., £6,19.6.
LINEAR L4353 MINIATURILE 4/5 WATT
QUALITY AMPL ll‘ll R. Suitable tor

any record playing unit and most micro-
phones. Negative feed-back 12 dB. Separate
Bass and I'rebje Controls. For mains 200-
250 v. 50 ¢fs. Output for 2-3 ohm speaker.
Mullard valves EZ80, ECCB3, ELS4.
only 7x5x6hin. high. Guaranteed 12 months.
Only £5.19.6. Send S.AE. for leatiet.
Terms: Deposit 22/6 and 5 monthly pay-
ments of 22/8.

LOUDSPEAKER
1n walnut veneered
cabinet. Gauss
12,000 lines. Speech
coil 3 ohms or 15
%hms Only £4 18.8

RS
( Alll\l"lS Slze

18 x 18 x 10in. Finish as above. Terms:
Deposit 17/9 and 9 monthly payments of
17/9. Only £7.19.6. Carr. 8/6.

For larger types see preceding page,
LINEAR LG34 GRRAM. AMPLIFIER,
High quality. Sebarate Bass and Treble
controls. Handsome appearance. Com-
pletely enclosed Black/Gold Frontplate
Tic s,

A
home,

is used. LT,

280-230 v.

value at only £4.1
deposit 22/6 wnd 5

GLASGOW

32 ARGYLE STREEFT
Now Open Now

in every detuil and includes Mily punched chass
Hammer finish and point-to-point wiring diagrams and instruetions. Exceeptional
5.0. or assembled ready for use 25/- extra,

monthly payments of 29/6 for assembled unit.

LONDON

23 EDGWARE ROAD

R.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER
highly-sensitive
small ¢lub,” ete.
quired for full cutput »o that it is suitable for use with
the latest high tdelity
all other types of plek-ups and practicatly all ¢
separate Bass and Treble Controls are provided. lheae
give full long-playving rcecord equalisation. lHum level |s
negligible hclug 71 dI3 down, 15 dI3 of Negative feedback

4-valve quality amplifiecr for the
Only 30 millivoits input is re-

pick-up heads, in dd(l_m;m to
K

300 v. 25 mA and L.T. of 6.3 v. 1.5 a. 1s

available for lhe suppiy of a Radio Feeder Unit, or
Tanpe-Deck pre-amblifier.
50 ¢/s. Output for 2-3 ghms speaker. Chassis is not alive. Kit is complete

For A.C. mains input of 200-

1s (with baseplate) with Blue

Plus 3/6 carr., or

EDINBURGH

33 LEITI] STREET
Open \(m Open

THE SKYFOUR TILF. RECEIVER.
A design for a 3 valve long and medium
wave 200-250 v. A.C. Mains recelver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
paits list 1/8. maximum building costs
£4.19.6. inc. attrauctive walnut veneered
wood cabinet 12 x 6} x 54in.

. BANS RE X CABINE
SJUNIOR MODE] Specially designed
for W.B. HF1012 b]’)uﬂ.kel but suitable for
any good quality 10in. spcaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12x 10in. Handsome
appearance. lnsure superb reproduction
for only £3.18.8.

STANDARD MODEL. As above but lor
12in. speakers Size 20 x 156 x 13in. Fo
vertical or horizontal use. £5.19.8.
ol legs with brass terrules. 19/6.

Seh

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
sultable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and

L.T. of 6.3 v. 1 amp, required from amplifier.
Size approx. 8 x 6 x 7in. high. Simple align-
ment procedure. Point-to-Point wiring
diagrams, instructions and priced parts list
with 1llustrations. 2/6. Total bullding cost
#4,5.0. S.A.E. for leafet.

R.S.Co JUNIOR HI-FI REPRODUCER.
The very latest Goodman Axietle 8 High
Fidelity loudspeaker (retalling at approx.
5 ens».) fitted in a specially designed Bass
Retiex cabinet size 12 x 18 x 10in. Acousti-
cally lined and ported and finished in

polished walnut veneer., Matching im-
pedance 15 ohms. Frequency

range 40-15.000 c.p.s. Power 8 Gns
nandling 6 watts nominal. D
ldeal for Stereo. carr. 4/6.

MULTI-METER, CABY M1, Sensitivity
2,000 ohms per volt. A.C. and D.C., 54/~

A.0. Basic Meter sensmvlt.y 155 micro-
am=s A.C. and D.C, ranges £4.11.8. B.40.
Sensitivity up to 10, 000 ohms per volt A.C.
and D.C.. .2.6. 30,000 ohms per volt,
with overload buzzer, £8.19.8.

R.S.C. CORNER CONSOLE CABINETS

Polished walnut
veneer finish leas-
ing design. NIOR
MODEL. Size 20 x 11
x 8in. for 8 x 5in, or
10 x 6in. speakirs

£2.9.9.

l)-\l(l) MODEL.
Size 27 x 18 «x
12in. for 8 or l()in
speakers, £4.11
SENIOR \IUDI' 1
Sue 30 x 20 x 15in,
for 1Zin. Speaker.
Suitable Speaker
systems below.

Only 7 zns.

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS, Consisting of matched 12in.
12,000 1ine, 15 ohm high quality speaker;
cross-over unit (consisting of choke,
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly realtistic reproduction.
Standard 10 watt rating £4.19.9. Carr. 5/-.
Or Senfor 15 watt, £6.19.9. Carr, 7/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Type BM1. An all-dry battery
eliminator. Size 51 x 44 x 2in,
approx. Completely replaces
battery supplying 1.4 v. and
90 v, where A.C. mains 200-250 +'.’u_.-.
v.50 cfs is available suitable
for aill battery portable
receivers requiring 1o and

v. This includes low con-
sumption types. Complete
kit with diagrams, 38/9, or
ready to use, 46/6.

Type BMZ. Size 8 x 5} x 2iin.
Supplies 120 v. 90 v, and 60 v.
40mA and2v.0.4a. to 1l amp.
fully smoothed.
comyetely replacing lmth
HUF. hatteries and LT 20y,
uu'umul.lt(u\ when  con-
nected to A.C. mains supply
200/500 v. 50 c/s. SUITABLE
FOR ALL BATTERY Rl'-
CEIVERS normally using
2 v. accumulators. Complete
kit of parts with daigrams and instructions,
49/9. or ready for use, 59/6.

18in. Bcauu[ul
walnut veneer-
ed finish. Ele-
gant contem-
porary design.
Robust con-
struction,
Uncut. remov-
ablebaseboard,
Depth  above
baseboard 5%". Ca 13/ L,

Terms: Dep. 29/8. and 9 mr,hly pymts. 28/9

Only 1"i gns,
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AUDIOTRINE HI-FI TAPE RECORDER KIT 53¢,

REALISM AT INCRLE l)llll Y LOW (CONT, CAN BE ASSEMBLED IN AN HHOUR
Incorporating the latest Collaro Studio Tape Transcriptor.
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker.
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastetully
trasting shades of Rexine and Vynair. size 144 X 15 x 8lin. high and circut.
individually approximately £40. Periormance egual to units (n the £60- £80 class.
TERMS. Deposit £2.13.9 and 12 monthly payments ot 44/-.

The Audiotrine 1igh Quality Tape Amplifier
empty Tape spool a
covered in con-
‘Total _cost U purchased
S.ALHK.
Cash price 1t settled m 4 months.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A11

PUSH-PULL ULTRA LINEAR
OUTPUT ‘BUILT-IN° TONE

CONTROL PRE-AMP STAGES

(.\\

11&)

tor leafiets.

ONLY 3
PAIRS OF
SOLDERED

JOINTS

Two input sockets with associated controls
allow mixing ol “mike’ and gram., as in AlQ
High sensitivity. Includes 5 valves, ECCE3,
ECC83, EL84, EL84, EZ31. High Quality sec-
tionally wound output transformer specially
designed for Ultra Linear operation and reli-
able small condensers of current Mmanufac-
ture. INDIVIDUAL CONTROLS FOR BASS3
AND TREBLE "Lift" and ""Cut”. Frequency
response + 3 dB 30-20.000 cfs.  Six negative
feedback loops. Hum level 60 dB down. ONLY

23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
t¥pes of pick-ups and microphones., Comparable with the very besn demgns for ST.AN-
D \R.l_) or L()\(x PLAYING RECORDS, For MUSICAL STRUMENTS such as

1143

BANS ) OR 1Y’] M GUITARS, etc.
I’U‘l‘ S()(‘KIET h plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12x 9 x 7in. For A.C. mains 200-250 v. 50 c¢.p.s. Output

for 3 and 15 ohuns speakers, Kit is complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.
(Or factory built 51/- extra.) = 10/-

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TER WS
ON ASSEMIBLED UNETS. DEPOSIT 24/9 and 9 monthly pavments of 24/9.

Send
S.AE. for illustrated leafiet detailing Cabinets, Speakers, Microphones. etc.. with cash
and credit terms.

LINEAR TAPE PRE-AMPLIFIE
equalisation. Positions for Reco
ILevel Indicator. Designed prima
scriptor and a high didelity ampl
Oniy 9 pns. $.A.1. 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 guality output on
each channel (total 10 watts). Sensitivity 1s 50 milli-
volts. Suitable for all crystal stereo heads. Ganzed
Bass and Treble Control give equal variation of “lift”
and "cut’. Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECCd3.
ECC83, EL84. EL84, EZ81. Cutputs for 2-3 ohm speakers.
Point-so-Point wiring magxama and in- 8 Gns

structions supblied. Send 3.A.E. for leaflet Q
Full constructional details and price hist 2/6. Carr. 10/-.

Kit can be supphed assembled and ready to use tor 59/6 extra,

Negative feedback
i and Playbach. LEMS84 RecordinZ
v as the l 1k between a Collaro Tape Tran-
but suitable for almost any Tape Deck.

Switched

R.S.Co GRAM, AMP ElR KIT. 3
watts output. Negative ack. Controls
Vol., Tone and Switch. Mains operation
200-230 v. A.C. Fully isolated chassis.
Circuit, etc.. 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- Monaura.l
Stereo-Monaural 39/6.
BRADMATIC REC URI)II\(- HEAD
High Impedance Record/Playback 22/-
Low Impedance Erase. 12/6.
MARRIOTT RECORDING HEADS,
Hich Impedance, Record/Playback 15/-.
Low Impedance, Erase, 10/-

PICK-UP ARMS. Complete and with
Turnover Cartridze 29/11.
K NSTAL M ROPIIONES, Hand type
NPIlO 14/9. R.T.C. 19/9, Acos Mic 40 25/9,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9. BM3 with neck hand and heavy table
stand 59/9, Lapel type 29/9.

COLLARO JUNIOR 4-speed Single
Player Unit and Crystal Pitk-up with hi-fi
Turnover head. Only £3.19.8.

B.S.R. UALS 4-5p°d AUTO-CHANGERS
with hi-fi turnover head, £6.19.6, Carr. 4/6.
GARRARD AUTO-SLIM  4SPELD
AUTO-CHANGER with high fidelity
pick-up. Latest model. For 200-250 v.
A.C. mains, £7.17.6. Carr. 4/6.

GARRA AUTO-SLIM DE-
LUXE 48 } AUTOCHANGERS.
Tu]:noveél(}(‘s ead, for 200.260 v. A.C.

NIATURE 2-3 WATT GRAM
FIER. For use with any single
or auto-change unit. Output for 2-3 ohm
speaker. For 200-250 v. A.C. mains. Size
11} x 24 x 2Yin. Controls: Vol. and Tone
with Switch. Only 59/8.

SENSATIONAL

STEREO OFFER A SSEMB ] » ;}r’ J ‘“\l,l!l,lil) tormer, F.W. Bl'ldige, Metal
amps 6/12 v, 6/12 v, 2 amps, | Rectifler, well venttlated steel
&%’éﬂzgf&f?f&?};gg 4 Gns. Fitted Am- Fitted Ammeter | case. Fuses. Fuse-holders.
quality Stereo ampliier with an meter and and selector | Grommets, panels, Heavy Duty
undistorted output total 6 watcs variable plug for 6 v. or | Chp, circuit. Carr, 3/6 extra.
For A.C. mains input of 200-250 charge rate 12 v, louvred |6v.orl2v.lamp.. ........ 22/9
Sensitivity 130 m.v. Ganged Vor. selector. Also | metal case Hn-| Asabove, with Ammeter
and Tone Controls, Preset balance selector  plug ished attractive | 6v. 2amp\
control.  Full  instructions and| foré v.or 12 v. hammer  blue. [6v.or12v. nps. ..
wiring dlagrams supplied. Stereo charging. Louvred steel case with stoved Fused, ready for [ 6 v. or 12 v g' ampsy inclu-
grey hammer finish. Fused and ready use with mains | sive ol Ammeter .......... 5/9

bick-up Head 19/9 extra with abovel for use with mains and outbut 59 /9
il leads and battery clips. Carr.

N e | Terms: Deposit 12/~ and & monthy
HEAVY DUTY ARGER KIT, payments of 12/-, ;

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

andoutput leads.

399

Carr. | Ammeter and variable
319, charge rate selector
amp.272/9 | — -

JRY CHARGER KI'TS

inz o©f Mains Trans-

6 v.or 12 v. 4 amp

6/12 v, 6 amps., variable output. meter.
Consisting of Mains Transtormer

0-200-230-230 v.: F.W. (Bridge) Selen- « ARGER KIT, 1T v. 14 AMP or 24 v, 7 AMP o
fum Rectifier; Ammeter, Variable{ Consisting of mains trans. 200-230-250 v. F.W. (Bridge) selen- . 10 Amb.
Charge Rate Selector DPanels. ium Rectifier. Ammeter, Fuses, Variable Resistor, Heavy | With vauable rge rate
Plugs. Fuses. Fuseholder and{ Steel Stove enamelled case and Circuit. Onlv £9.16.8. Carr. 2?{‘3%“9%&?1“(! 1‘87’"‘9“‘1

circuit. 59/9. Carr. 4/6. 15/-. Please state il 12 v. or 24 v. kit requwred.

~
-’

R.S.C. MAINS TRANSFORMERS ( uiY

Interleaved and lmm-ogndlo Prim- 1LY SHROUDIEL mtinued)—
aries  200-230-250 v, <. Sereened 423v, 200mA, 6.3v. 4a C.T. 5v. 3a. 55/9
TOP SHROUDED I)R()P THROUGI 25v. 200mA 6.3v. 4a, C.T,, 6.3 5
250-0-250v. 70mA, 6.3v, 2a, 0-5-6.3v. 2a.. 17/9 3 ¢
330-0-350v. 80mA. 6.8v. 2a, 0-5-6.3v. 2a.. 18/9 g T 5 300 661D
250-0-250v. o L 2 Mldzec Battery PenLode 66:1 for 384,
2.:)0-0-200\1. 416
oy Small PéRtods. 5.0008 to 5 416
Mullard 510 Amplifi Small Pentode 7/8,000Q to 30 .. 4/6
30005055 100m A T8-3v 4a Standard Pentode 5,000Q to 30 .. 519
3500350V, LM 48 ISOtz(i)(r)lgard Psemode 7.0000 to 39 . 559
O : : Qto3Q .. 5/9
S0 0 Sa0 0, -4a,0563v. 32 29/9 Push-Pull 8 waLLs EL84 or 6VGto 30
FULLY ll l{() U DED UPRIGUHTY or matched to 1 9/9
250-0-250v . 6.3v. 2a. 0-5-6.3v. 2a, Push-Pull 10-12 wac:e to match 6V8 or
Mldget type 2\ X 3 x 3] 17/11 ELS84 to 3-6-8 to 150 19/9
250-0-250v, 100mA, 6.3v. 4a 0-5-6.3v. 38 27/ | Following types for 3and 150 speakers:
300-0-300v. 100mA, 6.3v. 4a. 0-5-6.3v. 3a 27/11 | Push-Pull 10-12 watts 6VS or 184 .. 18/9
300-0-300v. 130mA. 6.3v. 4a, C.T. 6.3v Push-Pull 15-18 watts, 6.6, KT66 R2/19
la. for Mullard Amplifier go Push-Pull Mullard 510 Ulitra Linear .. 28/9
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 27/11 | Push-Pull 20 watts, sectionally wound
350-0-350v. 150mA, 6.3v. 4a, 0-5-6,3v. 3a.. 35/9 6L6, KT66. EL34. etc. .. 49/9

MIDGET MAINS Prlmarles 200-250 .
50 ¢fs. 250v. 60mA, 6.3v. 2a 0 11/9
250-0-250v. B0mA. 6.3v. 2a o 12/11
Both above size 2¢ x 2i x 2lin
FILAMENT TRANSFORMERS

All with 200-250v. 50 ¢fs primaries 6.37.

1.5a., 5/9: 6.3v. 2a, 7/6; l2v. la, 7/11;
6.3v. 3a, 8/11; 6.3v. 6a, 17/6; 12v. l.5a.
twice. 17/6,

SMOOTHING CHOKIES

150mA, 7-10 250 ohm:

0 11/8
100mA, 10H, 200 ohms 8/9
30mA. 10H, 350 ohms
bOlrnA 10H. 400

519
ohm. - 4/11
CIHLARGER TR —\\'QF()R'\ %
All with 200-230-250v. 50 c/s Primarie
0-9-15v. 1la. 1£/9; 0-9-15v. 2a, 14/9; 0-9-
3a, 18/9; 0-9-15v, 5a. 19/9: 0-8-15v. ba, 23/9;
0—° 15v. Ba, 28/9.

FO (Step up/Step down) TIRANS.
0 110/120 2 0/250v. 50-8) waits 13/9:
25 150 watts,

wa /91 2719,
\Il(l(()l'll()\la TIRANSFORMERS
120: 1 high grade, clamped. 8/9.
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YALVES

SA/
NEW!

PRACTICAL WIRELESS

TESTED!

IE DAY SERVICE |
GUARANTEED:!|

SETS 1R5, 195, 1T4, 384, 3V4 DAFQI DFQI. DKQl DL92 DL94 Set of 4 fOr' 15/-
DAF96, DF96, DK%, b for 23/6
1ATGT 7/6 | 68LIGT 5/ DAF96  6/- | ECL82 7/- | PCF84 8/~ U281 8/6
D! 8/8 | 68NTGT 3/ DCC%  6/9 | ECL86  g/- | PCF86  8/- | U282 11/9
1H6GT 8/3 | 6V6G i DF33 8/- | EFso 3/ PCF806 14/- Uaal 9/~
INSGT  8/- | 6V6GT / DFI1 2/6 | EF41 8/ CL82 6/6 | U404 5/9
1R5 4/9 | 6X4 / B /- | EF42 4/ >CL83  g/- | Us0L 5/9
185 3/8 | 6X5GT / DH76 3/6 | EF80 4/ PCL8¢ 7/8 U4020 /9
1T4 2/8 | TB7 8/- | DHT7 3/6 | EF85 5/- | PCLB3 8/8 | UABC80 5/9
Us b5f- | 7C5 ki DK32 8/- | EF8s 8/8 | PEN4DD UAF42 8/-
AS 8/9 | 7C6 ki DK91 4/9 | EF89 4/- 19/8 | UBC4l1  8/3
Q4 4/10 | 7HT / DK92 6/9 | EF9l 2/ PENA4 @/8 | UBC8L 7/3
54 4/8 | 187 12/ DK 6/ EFg2 2/ PENB4 17/8 UBF80 68/~
V4 bi8 | TY4 5/- | DL33 71 EL33 192/ PEN36C 8/- | UBF89 /
UaG 4/8 | 10C2 12/ DL35 6/ EL41 7/ PEN383 8/ | UBL21 /
S5Y3GT  5/- | 12AT8 /3 | DL92 4/ EL42 ! PL36 8/9 co2 /
4G 7i- | 12A / DL94 5/ EL34 4/ PL8L Tl uccsy /
ABG 5/6 2A / DI.96 6/- | EM34 7/1 PL82 5/8 CCB5 /
ALS /- | 12AXT / EABC80 53 | EM8) 6/ PL83 5/ UCK80 i
AQS /- | 12K7G / EAF42 8/- | EMS1 i PL84 5/9 UCH42 |
SA 3/6 | 12K8GT 8/ B4l 4/- | EM3 7 PXx4 8/- UCHSB1 ¥
BAG /- | 12Q7GT 4/ EB91 /- | EM 8/- | PX25 ikl UcLas 7/
BES§ 5/3 | 19BG6G 9/ EBC33 /- | EY51 6/- | PY3l 5/9 UCL83 8-
BG6G 12/6 | 20P4 12/ EBC41 / EY84 9/- | PY32 9/- F41 713
BH6 5/- | 20PS 14/ EBC81 / LY86 5/6 | PY33 g/~ | UF42 4/9
BJ6 5/8 | 251L6GT /! EBF80 /! EZ40 5/8 | PYBO 5/3 UF89 618
CD6G  86/6 | 20U4GT 10/ EBF83 / EZ41 7/8 | PY8l 5/9 | UL4L -
F1 5/6 | 30115 8/ EBF89 6/- | EZ80 4/- | PY82 449 UL44 15/-
F13 4/- | 30PL1 8/- | EBL2t /3 | EZ81 4/6 1 PY83 5/9 | UL4s /
F14 9/- | 0PL13 _9/- | ECC40 18 | GZ32 8/8 | PY88 7/9 | Ul.s4 /
F15 6/6 | 30PL14 12/3 | ECC81 /9 {T32 8/ | HIT 1? - uur 6/
K7G 1/8 5A5 14/- | ECC82 4/9 | KTW61 4/g | TDD4 /9 uyal 1
K1GT 4/- | 3BLEGT 6/ ECC83 7/~ | MU14 5/- | TH2IC 9/8 UYidl 4/
K8G 4/3 | 35Z4GT 41 ECCs4 /. MX40 §/6 | THXS 5/9 Uyss 5/-
6K8GT 7/9 SKU 8/ ECC85 1/ N18 4/10 | U22 4/9 VPiB 12|
6L6G 5/9 | AZ31 8/ LECF80 /! PCS5 /- | U25 8/6 VE4l /
6L18 7/8 | B36 4/ EC¥F82 ! PCat 76 | U2B 10/- w7 /
6P25 8/6 | CCH35 12/ ECF86 10/ PCCB84  5/6 | U4T 8/8 | W17 /
6P28 9/8 | CL33 8/ CH35  @/- | PCC85 6/9 | USO 4/6 | wize {6/
6Q7G 4/8 [ CY1 12/ ECH42 8/3 PCCBB 8/- { Ub2 4/6 | X063 /
6Q7GT  7/9 | DAC32 8/ ECH8l  6/- | PCE 5/9 | UT8 3/9 | X81M  19/6
BR7IGT 9/8 ' DAFI ECL80 6/3 PCF’BZ 8/8 ' Ulgl 8/6 109 17/8
Post ed. per valve
IRS RADIO i
Any Parcel Insured
Agadnst Damage in

24 COLBERG PLACE, STAMFORD HILL

LONDON N.16

STA. 4387

extra.
b

Any C.O.D. Parcel 43

Lyons Radio Lid.

3 Goldhawk Road
LONDON WwW.I2

HIGH QUALITY 5 WATT AMPLIFIER.
For 220/240 v. A.C. malinsor 6 v. car battery.
Separate gram and mike inputs. Quality
output transformer tor 3, 8 and ¥ ohm
speakers. Fully enclosed in metal case
9 x 8 x 6in. As new and unused. case mav be
slightly store solled supplied coriplete
with wvalves and tested. REAL  SNIP
0\ .Y 87/8. post5/-. (Vibrator, required only

TSHORT WAVE
RECEIVER. Speciully designed kits em-
ploying plug-in coils with exceptionally
clear wiring diagrams and instructions to
_enable even the very beginner to construct
“a short wave radio with every confidence of
success. A second and then a third valve can
be added, the chassis supblied being punched
to take all three stages. Can be oberated
from dry batteries or from a simply con-
st,ructed mains power unit. Price 32/8.
Cost_of all parts to build the 1 valve
S/W Radio including one coil 40/100 metres
only 35/-, post 2/-. 1/2valve conversion stage
/8. 2/3 valve conversion stage 10/-, Extra
pluf in coils to cover 10/20, 20/40, 100/200,
60 metres, 4/- each. Plans supplied
separately 1/6.
MULTI ’lAl’PluD TRANSFORMERS,
Pri, 200725 Sec. 30 v, tapped at 24-20-18-
15—12-10—8 6—5-4-3v Type MTS/2 for 2 ame
madmg 22/6. MT3/4. 4 amp, 37/6. MT3/5
D, 48/~. Post all types 3/-.
Rl‘(()Rl)h\(. TAPE BARGAINS, By
the famous Bel-Cleer Co. of Canada, high
grade acetate base with fitted leaders,
professional guality, as good as any but
costing much less. Every tape Buaranteed.
6in. Std. 600it., 12/8, L/P 900ft., 15/-,

5%in. L/P 1,200{t., 18/6.

7in. std. 1, 18/6. L/P 1.800ft., 25/-,
NEW 1/4 P, ELECTRIC MOTORS. 200/
250 v. A.C. mains split phase induction
t¥vpe by Crompton Parkinson. Spindle
2 x tin. dia.. 14.0 r.p.m.. reversible, with
mounting piate ond hosses for vertical or
horizo r%ml mounting. BARGAIN PRICE
ONL! 9/8, carriage 9/-, T

FIRST.CLASS RADIO
AND T/V COURSES...

CGET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare
time—YOW can secure a recognised
quaiification 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.,
Grad. Brit. |.LR.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
invaluable publication. It may weli
prove to be the turning point in your
career,
FOUNDED 1885-OVER
e 150,000 SUCCESSES

CHAMBERS COLLEGE
(incorp. National Inst. of Engineering)

- (Dept. 46!) 148 HOLBORN
LONDON » E.C.l,
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HARVERSON Surplus Co. Ltd.

Alse see facing page

ANOTHER
HARVERSON BARGAIN !

REMOTE CONTROL UNIT AND
SPACE CONTROL AMPLIFIER
Originally intended for remote channel changing
and volunie control of TV Recelvers by supersonic
waves. Comprises of remote hand control unit,
supersensitive mike and ampllder with 5 Mullard

valves (2-ECCH3, EB91, PCU8SS, EZ80).

Bupplied complete o mukers original cartons,
brand new and unused with full circuit dlagram_
eto. Paelly adaptable for hundreds of uses where
remote control of apparatus ig required without

direct connection.
Makers' list price 18 gns. LIMITED NUMBEE
37 6 P.&P.

S

AVAILABLE AT

ONLY
The reiays, valves, mikedransformer and compon-
entx are.worth far more than our price for the com-
pleta wstits and due lo the very Righ value and the
limited number we regret that no correspondence
can be entered into regarding these itesns.

BRAND NEW 3 OHM

LOUDSPEAKERS
24in., 12/8 nn, 12/8; GHa., 1§/-; Rin., B1/-:
10tn., 27/6; «12in. 15 obm- so/)
EAMT '2}(n lwte'.cr oo .. 10/6
10in. x Gin. 26/-

Latest type EMIL 13} x ‘8in. With hlgh flug
ceramic Inagnet, 11,000 gauss. Aluminium centre
cone. 10 watte. 50 c/s to 10 Ke/s., 42/-.

P. & P. up to 6in. 1/6; over 6in, 2/6 per speaker.

SPEAKER AND CABINET FABRIC
Oatmeal or Red and Gold Vyuair for speaker
and cabinet covering, also Red Rexine for cabinet
covering ouly. All 54in. wide and usuadly sold a.

$5/- yurd.
OUR PRICE per yward length.
plus P& Po 179, (Minitmum order 1 yard). dend

B AE. for samplea

TAPE DECKS
COLLARO STUDIO DECK. £10.10.0 plus

earr. awl ine.

B.S.R. MONARDECK. Single speed, 3}in. per
dee., aimple control uses 33in. spools, £6.15.0
phag 5 6 carr. and Ips. ('lnpeu extra ou both.)

% HARVERSDNS +
BARGAIN CORNER

MAINS TRANSFORMER

Drop thru' type. Tapped primary [lov., 200v.

56

2w, 240V 20-0-320v.  at R0mA amd  6.0v.
at 3 amps, Generous core. Stock ;ue 33 x93 x
Jiin. Weight 4 1hs, ONLY 13- . & P&y

AC03 CRYSTAL MIKES, " High 1s. For derk
or hand use. High sensitivity, 18/8. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 43/-
Our price 18/6. P. & P. 18,
CARBON me INSERTS.
dia., 8/8, P. 9d.
,»STAND/ARD COLV!/EH 80K W/W Pre-set Pots.
*72 for 4f-, P.
T.C.C. SUPPRESSOR CONDENSERS. 250 v. A.C.
005 + 005 x .1, In tubular can um long x'
{in. da, 2 for 3/-, Post free.
TRANSISTOR DRIVER and OQ/P TRANSFOR-
MERS. (Tapped 3 ohms and 15 ohms output).
plus 4 suitabe Transisiors giving approx. 1 watt.
output, 30/, P. . 2.
CONDENSERS. 5,000 inFd. 12 v. wkg Bize
3 x lin. dia, 2/- each, P, & P, 6d, each,
BRAND NEW PLESSEY 12.y. 4 pin non- sync
vibrators. Type 12 L48D. ONLY 8/6. P. & I
1/6 each.
8-PUSH BUTTON SWITCH UNIT. 4 single pole
changeover on each push-button. APpros,
3 x 1 x ﬂn. An abeolute Bargain at 4/8 each
P& P/ e
MARCON1 QUAR‘I‘Z CRYSTALS TYPES ZHB.
8till available as previously advertised.

SPECIAL SPEAKER BARGAINS!
FEW ONLY 6 x“4in. 3 obm Speakers. Only 8/-.
P. & P. 1/8 per speaker.

8 x 5in, 3 ohm SPEAKERS BY WELL KNOWN
MAKER. Unrepeatable at oniy 10/6 each
P. & P. 1/6 per speaker.

A pair of these are ideai for Btereo.

ROLA CELESTION, Aprox. 9in. x 3 ohm.
Middle register epeaker, 10/8. P- & P- 2/6.

Brand new, 2iin.
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3-VALYE AUDIO AMPLIFIER QUALITY RECORD PLAYER AMPLIFIER

MODEL HA34 A topquabty record  plaser amphiter. size

— Drsigned tor Hi-Fi Tine w. x 2hn. oy Sl bl Thos atphier (which is

o reprorhu tion of Waed in & 29 go. record playen) employs ECCSY

recands AL Mains LS EZSu valves. Basy, ueble a vuhitne

operatiou. Keady contfole,  Complete  with  output  transloriner

Lalt  on plated matelied far 3 ol speaker. Ready bwlt aud

I heayy gauge jnetal tested.

PRICE 69'6 P. & P. 36
ALSO AVAILABLE. Monuted on board with

chassis, ~ize
woxdin. 43

Tucorporated ROCs3, onlput trangorner and i, speaker. teady to
1 ELS4, K750 valves, fit into cabinet below. PRECE 89/6, 1. & P46,
heavy duty doable-
wound mains transformer and output ransiormer QUALITY PORTABLE RECORD PLAYER
matched tor 3 ohin o speaker,  separate  Bass, CABINET
Treble and vobume controls. wative 1eedback Unicut motor board. Will take above ampiifier and
line. Qutput 41 watts, Tont panel can  he BB or GARRARD Antochanger or single
detached and leads extended for remote wounting Record Plaver Umit. size 1% © 14 x 34in.
of coutrols, PRICE £3.9.6 Carr. 5/-.

The HA34 has been specially designed for us and
our quantity order enables us to offer them Superior CABINET To take 8 x 5in.
complete with knobs, valveg, £4 5 I & l‘ speaker, with motor board will accomtodate
ete., wired and tested foronly BsR LAl4or UALG. £3, Carr. 8/6. dpeaker
TWO VALVE GRAM AMPLIFIER e R i

LARGE CABINET =similar to above with

_ON PRINTED CIRCUIT BOARD % ohni speaker, €895, Carr, 5/-. "

(U785, ULX4). Can be used with 80 v. tap oft wotor. crr

0.P. Truns volume and tone control. Size Giin. 4-SPEED PLAYER UNIT BARGAINS

wrde x in. deep x 3iin. high overall. ONLY 39/6. All Brani New 1n Makers' O-iginal Packing
P. P. /6. 'muns dropper res. for tilaments if +INGLE PLAYER
reqnirexL 2/6 extra. RS8R, TOU £3.10.0, Carr. 3/6.

STEREO AMPLIFIER B.B.R. GU7 h unit monné‘;dlsps kC:::r a;/vf;
Incorporating 2 ECLS2s and 1 EZ50, heavy duty AUTO CHANGERS : N .
double-wound mains transformer. Qutput 4 B.s.R. TAl4 6.2.6
watts per channel. Full tone and volume controls. Latest B8R, UAL
2LsSlutel e melete LATEST GARRARD AUTO-SLIM. With heavy
e, - duty. 4-pale mator. PEW ONLY £7.7.0. (3tandard

i =] Auto-dim £6.17.6). Ca on each.

ONLY
NEW CARTRIDGE BARGAINS!
B.S.R. TC83. High uutput compatible Stereo
Cartridge. Brand npe Complete with stereos
LP;7% sapphire stylii and universal mounting
bracket. Orviginal price 441l OUR PFRICE
22/6. PP, & P. /-
RONETTE STEREQO 105 CARTRIDGE. Stereo/
LP/78. ¢omplete with two sapphires. Original
list prive 67/8. OUR PRICE 24/-. P. & ). 1,-.
. COLLARO HI-FI STEREO T/O CARTRIDGE,
B““'M\ PRICE Ty *. Complete with universal bracket and
bos b5 stvlii for Stereo, LP and 7% Onginal Jist prive
. 59/8. OUR PRICE %/-. P. & I If-.

Also available complete \nth nm 8 X 5in. speakers

far only £6.10,%, P. & 1. i, E.M.I, 4 Speed Player and P.U.
3 FURTHER HUGE
L O RN A N e O PURCHASE enables us
G B to offzr these at
rat-clasa 2 warveban ds  transistor superhet. P, & P
@ Printed cirenit panel (size 51 x 2/in.) 67/6 " .

aligned LF. frausforruers.

High-gain I Heavy #fin.  wetal |

acrial. @ All Fird-grade trandcistors. @ Car aerial tarntable. Low flutter
winding. @ Push-pull autput. @ All parts supplied perfcrmance 2002
with simple instruetions. v. shasded mot ¢ith
All parts sold separately. Set of parts if purchased “;: at,‘ 45\"‘.r “;‘nr

at one time. ifi o fi $
n o amplifier  valve fila-
oNLY £4.5.0 I .¢™ weut B required. i @

35 OHM SPEAKERS Turuover LPITR head.
Ruitable for use with above. 2in. ticodmans. Tdeal FOR THE HOME CONSTRUCTOR
T

lacetnent  for  most  pocket  portables, 816 A really r\(el]rnt

L1916 7~ din. 21/ all  purpose
Y ,wr speaket. maing 200/240v.
Portable CABINET AMPLIFIER  KIT
Size approx. 9! x A} v 3lin. Ruitable for alove TYPE HSL ‘FOUR’
using iin. speaker, 95/-, P. & P. o[-, 3 VALVE, 4 WATT
COIL AND TRANSFORMER SET | USING Eccss.
FOR TRANSISTOR SUPERHET ey
3 LF. transforimers, oue oscillator coil, vne driver ) .
transformer and wonud Ferrite aerial (ned.. long, Epecial features in-
and aeriat coupling).  32/6 complete, post  1/- clude:
B transistor printed eireuit board 1o mateh, 8/8, | % Heavy duty double-wound wains transiormer

with electrostatic screen. ¢ Separale Bass, Treble

Fost 9d. Cirenit diagram 176 extra. 2
and Volume vontroly, giving nilly variable boost

SPECIAL and cut with mininn insertion loss e Heavy
TRANSISTOR BARGAINS negative feedback loap over 2 atages enanes high

ALL BRAND NEW outpat at excellent quality sith very low distor-

GET 15 (Matched Pair) 15/ tioh tactor % Ruitable 1or use with guitar micro-

0071 5/~ [t Cl- OUTH 8/- phane or record player s Provision for remote
PXAlol  6/8 XAlG3 8/6 Vis 10p 12/8 mounting of contrals or direct on chassis $¢ All
Ret of Mullard 6 transistors, OC44, 2—0045, this builds onto a chas: ize oury 70 wele x 3,
OCEID watched pair, OCnl, 25/-, deep. Overall height rlll[\()nell(~«llll|
DISWAN MAZDA vajves are brand new * Very elear amd concise

instructions enable cven the inexpericnced ama-
teur to construct with 100¢, surcess S Supphiel
complete with valves, antpuot transformer (3 olims
only), sereened lead, wire, nuts, holts, sokder ete,

Xt ras to buy) l P.oa P
Mauhwl pair PXC I‘l T comnplate with 79/6 5.
heatsinks  (Kquiv. OCR1D and OUSLy L., 12/8 hensive ecirenit diagram. practical layout

.
ALL TRANSISTORS PORT PREE and parts list 2/5 (Free with Kit).

.. | HARVERSON SURPLUS CO. LTD.
weer | 170 HIGH ST., MERTON, S.W.19  CHErrywood 3985

HAND

PAGE Open all day Saturday Early closing Wed., | p.m.

iOR E A few minutes from South Wimbledon Tube Statoon (Please write clearly)
OR. PLEASE NOTE: P, & P. CHARGED QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS

ITEMS ORDERS CHARGED EXTRA.
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES.

R.F.l Pack:
LK. Amp.:
R.F

1—PXAL0Z Vixer
iv. O 44 and OC45)
1.¥

10/14 WATT HI-FI AMPLIFIER KIT
A styvhehly
rinished
monaural
alplitier
with an
ountput of
i4 watts,
irom <
ELx4s in
push-pull
Ruper  rep-
roduetion of
both  usic —
and speech % ===
with  negli- - : E -~
Kible  hum. ?‘ _ﬁ.
Separate inputs for mike dud graul aliow recofds
and announcements to follow cach other. Fully
shrowded section wound ousput tratmiormer to
mateh 3-15Q speaker nad indepeudent volume
controls and separate bass and treble euntrols are
pnmded giving good lift and cut. Velve line-up
2 BLsds, ECCS3, EFSS and EZRO rectifier. Simple
fustruction houklet 176, (Free with parfs). B A
All arzs sold separately. ONLY. b b
2 £6.19.6 " 4
Algo aw\l]ah!e ready built and tested (umplete with
standard input jack sockets. £8.15.0, & P. 876,

HIGH GAIN 4-TRANSISTOR

PRINTED CIRCUIT AMPLIFIER KIT
Type TAI

@ Peak output in excess of 14 watts. @ All standard
British components. @ Buwlt on printed rircult
panel size 6 x 3in nerous size Driver ami Qutput
Transforiners. Qutput transformer tapped for 3
ol and 15 ohm speakers. @ Transistors (GET114
or 81 Mullard OC311 and matebed pair o 0C81 o/p)
@Y volt operation. @ Everything supplied, wire
tattery clips. solder. etc. @ Comprehen ive, easy to
follow instructions and cironit diagram 16 (Free with
Kit). All parts sold separately.

SPECIAL PRICC 45'-P. & P. 2/

Al ready built and tested, 52/8. F. & P. 2/6.
A pair of TAVs are ideal for stereo.

HARVERSON’S F.M. TUNER Mk, |

® F.M
tuning
head by
famous
maker.

anteed
non-dritt.
L J Per-
aeability g
tuning.
® tre-
queney coverage =¥
@ OAN]
diude ontpnt. @ Fwo L. stages and
®  Attractive marcn and gold
. glass). @  Self pow red, nsing a
good quality mains winsforiner and valve rectitter.
® Valves uwel ECUXG, two EFn0, and EZS0
trectifier). @ Fully drilled chasees. @ Size of
completed tuner % x 6\ G:zin. @ All parte sold
Meparately.  Ret of parts if purchasec at one time
£5.19.8. plus B8 PP and ins Cirewit diagram and
instructious | 6 post frec. Mark 11 Vemsion as above
bt vomplete with nagic e froet panel and
brackets, £6.12.6. P & P ow/b.
Mark 111 Version as Mark | hut with autput stage
(FULE2) and tone contiol. £7.7.0. . B/6.
Handsome Metal Cabinets, (‘hoice of (
or Green, To tit Mark 1, 25/-, P. & P.
Mark Il 17 6. P, & P. 2%

<

SPECIAL PURCHASE!
TURRET TUNERS
By tamous maker. Brand new atd unwed. Complete
with PUCd and PUFR0 vajves, 34 3% Mcfa LF.
Bisemts tor Channels | to 5 and % and 9. Cirewt
diagram supplied.  ONLY 25%- eact. PP, 2/8.

v.M. TUN_R HEAD
A prrmeabibty  tuned
tuner hrad by a famous
maker, supplied without
rahve (BOCYS) andd druin
and spinddle. 18 6, plus

O P.a P Vahe 86
extra. Drum and spindle
3/8 extra.

GORLER F.M. TUNER HEAD
10.7 Me/s LK. 15/=, plus 1/9 P. & P. (ECC85 valve,
816 extra.)

www americanradiohistorv com
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HLETEER AT ST
INSTRUMENTS FOR TEST

SERVICE AND WORKSHOP

With the cleariy~writien instruction manuals,
anyone can build any of these models =
have the world’s best equipment = and save money

DEFERRED TERMS ON ORDERS ABOVE £I0.

ALL MODELS ALSO AVAILABLE ASSEMBLED

INSTRUMENTS

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

£41.10.0 Assembled £32.12.6 «i

PORTABLE 'SCOPE. Model OS$-1. A
compact portable oscilloscope, ideal for
servizing and general work. Printed
circuit board. Case: 73 x 43 x 12}in. long.
Wt. only 104 [bs.

~ €29.8.0 Assembled £21,18.0 «ic
10-12U

ELECTRONIC SWITCH. Model $-3U. Converts a single
beam wscilloscope into double beam operation.
£12.18.0 «i

£18.10.0 Assembled

VALVE VOLTMETER. Model V-7A. The world’s
best selling VTVM. Measures up to 1,500 voits
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.1C)
1,000 MQ). Centre zero dB scale, d.c. input. Resis=
tance |IMLQ. 44in. meter, Complete with test prods,

leads and standardising battery.
£13.18.6 «i

£19.18.6 Assembled
309-CU extends range to 100 Mc/s.

V7A
RF PROBE.
to 300 Mc/s. £| 3 6 Kit

Indication

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

2.19.6 «i

RF SIGNAL GENERATOR. Model RF-IU. Up to 100 Mc/s
fundamental, 200 Mc/s harmonies. Up to 100 mV output on all

bands. £19.18.0 Assembled £13.8.0 «ic

MULTIMETER. Model MM-1U. Ranges: 0-1.5 v. to 1,500 v.
a.c. and d.c.; I1S0MA 1o I5A d.c; 0.2 to 20MQ). 4yin. SOpA

meter. €18.11.6 Assembled £12,18.0 «ic

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,
Wattmetar AW-IU, £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.

R T T REATTRTE

SSU-1 SPEAKER SYSTEM

A practical solution to the problem of a
moderately priced speaker suitable for Stereo/
Mono amplifiers, where the equipment has
to be compact. Two speakers, balance controf,
ducted port reflex cabinet.

Horizontal or vertical (without legs)

Inc. P.T. 0.17.6 «i
Horizontat or vertical (with matching legs)
SSU-1 Inc. P.T. 1.12.0 «i

TRANSISTOR RECEIVERS

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

me. pT. £14.18.0 «ic

6 TRANSISTOR PORTABLE. Model
U XR-I, Prealigned LF. transformers.
Printed circuit, 7in. x 4in. high flux speaker.
Real hide case. Very easy to build

Incl. P.T. £I2,I I,o Kit

UXR-1

7 TRANSISTOR PORTABLE.
trawler and medium wave bands.

Model RSW-I. Two short,

mct. T £19.17.6 «ic

“MOHICAN” GENERAL COVERAGE
RECEIVER. Model GC-I1U. Excellent
portable or general purpose receiver for
“amateur’’ or short wave listening. See full

spec. leaflets. £37. |7.6 o

Assembled £45.17.6
SEND FOR FREE BRITISH CATALOGUE
OVER 50 MODELS TO CHOOSE FROM

G TR T

“AMATEUR” EQUIPMENT

AMATEUR BANDS RECEIVER
Model RA-1. Covers all amateur
bands from 160-10 m. Half lattice
crystal filter. 8 valve, 'S meter,
tuned R.F. amplifier stage.

39.6.6 Kit

Assembled £52.10.0

GC-1U

RA-|

AMATEUR TRANSMITTER. Model DX-100U.

all amateur bands 160-10M. 150 w. d.c.

with power supply. Modulator, YFOQ
Assembled £104. 5.0

Covers
input, self contained

£79.10.0 «i

AMATEUR TRANSMITTER
Model DX-40U. Covers 80-10 m.
Power inputs 75 w. C.W., 60 w.
peak C.C. phone. Output 40 w. to
aerlal Prov. for V.F

£33 |90 Kit

Assembled £45.8.0

DX-40U

Qther kits in the amateur range include: SSB Adaptor

SB-10U, £39.5.0. Variable freq. Oscillator VF-1U, £10.17.6.

Balun CO|I Unit, B-1U, £4.15.6. Grid-Dip Meter GD-1U,

£10 19.6. @ Multupller QaPM- 1, £8.10.0. Wide range of models
der American Mail Order Schem

-”HIHHIIIIIIIII|III!IIIIIIIIHI|IIII|IIHIIIIIIII!IIIII|III|IIIIIlIIHIIIIIIIIIIIIIIIIIIHIIIII.IIIIIIIIIIIHIIIIIIIHIIIIIIIIIHIIIIIIIIIIIIIIHll!IIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIII”‘

DAYSTROM LTD.

GLOUCESTER,

Dept. P.W.7 LA

A member of the Daystrom Group, manufacturers of the WORLD'S LARGEST-SELLING ELECTRONIC KITS
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HIGHEST QUALITY
AT LOWER COST

i

Millions of Heathkit models are in use throughout the world because:—
% They are so easy to build. Even for an absolute beginner.

% The manual of instructions is foolproof. Because all manuals are
written by the world’s experts in kit-set design.

% You get professional appearance and performance with every model.

HI-FI AMPLIFIERS

(124 STEREO AMPLIFIER.
Model S-33. 3 w/chl. Inputs for
radio, tape and gram. Stereo/Mono
ganged controls. Sensitivity 200MV.

£18.18.0 Assembled £ 137 Bkie

$-33

6W DE-LUXE STEREO AMPLIFIER. Model $-33H. An
inexpensive stereo/mono amplifier with high sensitivity. Suitable
for use with Decca Deram cartridge.

217.6 Assembled £15.17.6 Kt
TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate
with most tape decks. Send for details.
TA-IM (Mono), £19.18.0 Kit TA-IS (Stereo), £25.10.0 Kit

18W STERE O AMPLIFIER. Model
S-99. Ganged controls, Stereo/Mono d:
gram, radio and tape recorder inputs. k
P/B selection. £ I
£37.19.0 0
Assembled
sw HI-FI MONO AMPLIFIER. Model MA-5. A low priced
amplifier based on the S$-33. Printed circuit construcoon makes
it easy to build. £14.19.6 Assembled.

£10.19.6 ;.

HI-FI SINGLE CHANNEL AMPLIFIER. Modd MA-12,
Ideal for use with Models USC-1 and UMC-1. O.] % THD at 10 W.

Wide freq. range.
£15.18.0 Assembled. I8 0 Kit

'6 Kit

CRTTT AL OO R ET R ERET LA ETE R D TR TR OERIO TR

OTHER MODELS

DE-LUXE LARGE SCALE
YVM KIT, Model IM-I3U.
a.c. and d.c. volts 0.1-1500v in 7
ranges. Ohms to 1000MQ in

7 ranges 6" Meter. Modern
styling with unique gimbal mount.

PUBLIC ADDRESS AMPLIFIER.
PA-Il. instrumental
groups, guitars, etc. 50 Watts r.m.s.,
output, 4

For vocal and

inputs, 2 loudspeakers in

one compact unit. Send for full details.

£74.0.0 Assembled £54‘ I 5‘0 Kit

Set of 4 Legs 17/6 extra.

COMMUNICATIONS TYPE

RECEIVER RG.1. A high perform- .astf e maiigi.
ance low cost receiver for the dis-] ==
criminating listener. Freq.: cov. GOO:E

ke/s-1.5 Mc’s and 1.7 Mefs to 32 Mc/s.bi”  BAam =

Send for details. e
£53.0.0 Assembled £39.1 6.0 Kit ig ﬁn&j

SELF SUPPORTING AERIAL TOWER KIT. Model HTI.
Ideal for Amateur Radio or TV reception, etc Stron§ steel con-
struction, height 32 ft. tapered square section 3ft. x 3ft. at base.

Kit £29‘ I 5’0 Oxide Painted. 5‘ I 5‘0

Accessories available. Send for details.

Galvanised.

R O A GO

DAYSTROM LTD.

Dept. P.W.7, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

COTSWOLD SPEAKER SYSTEMS
STANDARD MODEL - -

Acoustically designed enclosure ‘in the white’

26 x 23 x 15%in. 12in. bass speaker, elliptical

middle speaker, 2 in. pressure unit. Covers

30-20,000 c¢'s.

Complete kit with all controls.

MFS SYSTEM

A minimum floor space model for the smaller
room. 36in. high x 16%in. x l4in deep. Similar

performance to standard model.
£23.4.0 .,

Price either model

HI-FI TUNERS
Model FM-4U. Tuning range
88-108 Mc/s. Tuning unit (FMT-
4U) with 10.7 Mcfs I.F. {£2.15.0
inc, P.T.). LLF Amp. (FMA-4U)
complete with cabinet and valves

5.18.0,

FM-4U
AM/FM TUNER. Covers FM 88-108 Mc/s. A.M 16-50, 200-550,
900-2,000 m. Tuning heart (£4.13.6 inc. P.T.), and LF. Amp.

Total 6‘ I 0‘0 Krt
EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.

{llustrated details on request.
£6.19.6 ., £29.8.0

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.

- ————__———————————.I

| Please send me FREE BRITISH CATALOGUE (Yes/No)

I Full details of Model{S).cciuiniviiiiriririinies corntnerniarerienssones

Prices from
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SURBITON PARK RADIO LTD

ALL ORDERS DESPATCHED SAME DAY
MONEY REFUND GUARANTEE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

® WE PAY POSTAGE and INSURANGE

i Mthly. Mthly.
MARTLNALI}:ETG'&%?(AKITS pepe| & |20 , o | o [T
of 1 of
TAPE AMPLIFIER FOR BTUDLO) DECK with ready MARTIN AUDIOKITS
wired printed cireuit, control aud Inpat panels, i .
and olll)tpl:lt m;:xrn-iormt::':‘}, knobs, pﬁm,pmmésfni's’: The new Martin All Transistor Ten Watt Amplifier
EF86, XCC83, EZx0, EM85 and 2 ELN4. 3 watts Kite represént exeellent value for money. Each nmt is
output. Magic eye, Radio and Mic. inputs, ext, speaker complcte, requiring only to he connected to the next.
4 g g We show the four Inost pobular units ficre. Others are
.ocket tone and monitor controla. Can be used a8 an
SIPIEr Tryoyy y Ty S T £11.11.0 | 24/~ | 12 | 19/- available. JLeatlets on request.
GOLLARO $TUDIO DECK. Very Wtiet modet, s speerin [ g o LERINEUTHSELECTOR N Xicj iy
Tin. seools 0196 | 227- | 8| BB | OO N e i e e
. ed with unit 4 ., ... 5 - | =] =
CASE for above with ¥ x 5in. speaker, two- t,oue%ggm UNIT 4-—PRE-AMPLIFIER AND CONTHOL % 2hm.
COMPLETE KIT with tape and microphone, ., 420.0.0 58/~ | 12 | 48/2 | Yolume onjoll. bass aid treble woutrols, 9-15 Volts,
ARTER TRACK UNIT 5—MAIN AMPLIFIER 10 WATTS, ¢ trinantor | — | |
COLLARO STUDIO DECK litted with Marriott "Y' " transiarmeriess push pull output. Mount ed on heat sink.,
TAPE AMPLIFIER TOR STUI" DE'dl'( ---,“’,.‘,’3 3716 | 12 | 20/5 :e nhmn oufput. 24 Volts . = =] =
a8 deacrile =
above but quarter track £12. 12 0 27 12! 20/8 ‘1”( \ lreulK{IOerI\Eer(s(?sli and a . = ||| =
CASE with speaker, t wo-tone grey £5.5. CONTROL PANEL tor vt Land 4 ..., ., ,....... — - _
COMPLETE KIT with tape and microphone. . .535.0.0 70/- 12| 58/2 ALL TOUR ABOVE UNITS (FORMULA 1450) WITH
-1 PANEL. 5 Ohmwontpat ..o o, £14.5.0 | 28/6 | 12 | 28/7
BRENELL TAPE EQUIPMENT | 1456 wwh Whartedale matching transformer 15 Ohius 0 oY
DECE A, 5 Serles 2, hali track, 4 seed £32.11.0 | 86/~ 12| 54/ SR || e || 30 ) il
AMPLIFIER for above with powerpack ... £26.0.0 | 52/- 12 (43/2
Decoa Deram Arm nncll Plugaln Shell e 5550 — — —_ MUNU AMPLIFIERS
Deoca Deram Transoription Cartridge ,,. .., .24.1486 — | — | — Linear L45, i watt. 0732 nooopoonoogoon 18, - |- =
Deoce Deram Auto Cartridge vee. ..£3.13.6 — N — L::::r Dutomz.am ;..‘&. suitable Mic. or Gl'ular% 10.6
Decos FFSS Arm with Btereo head’ ; $18.18.0 40/6 | 12 | 23/1 £12.12,0 22/- | 128 | 2048
QGarrard S8RP10 with Mono cartridge, single player Linear Conchord, 30 watt. jdeal Gultar nmp with
B! R. UAl4 with TC8 Momno -eartridge, faqge}zzll T T cover gg," l% SQ;N
ono 3 8 | 1 1/6
changer £1619.6 | 20/~ | 6| 233 | Dule DPA15. 15 watt with 2-valve pre-amp. . 52/6 | 12 | 43/8
Garrard Antolllm. Mono cartridge, ‘4 dgpeed changer | Tripletone Hi-Fi Major with pre-amp.
Garrard AT Antoslim de Luxe, GCB ¥ ctipel | Beaa T || S8 | initac or ticoet rroll Bl B
nto uxe, G 0no Cartric Leak TL/12, 10 wait M 3 . onl
1190 |26 9| pap | Feak ORI SAL UG sb oty ae 18 sen
Garrard 4H/F with M‘(‘:uﬁ cartridge ¢ £17.0.0 | 34/- 12 ) 28/2 Quad, 15 watt Main amplitier only 45/- 12 87/
G?{;-;do Luéb nTrﬂEe A Tran-ermhon anto- ?Ruf:ré 8956 | 12 | a2/e Quad, pre-amplifier. Mono 39/- | 12 | 334
wi Do cartric T .
Garrard 301 Strobe £22,0.0 44/~ 12 | 36/8
Philips AG1018, Stereo cartridge, will chauge 7in
records (adaptor 10/- extra) £12.2E0  29/- 12 | 20/8 JASON F M AND Tv SUUND TUNER KITS
go}g:ii:g gi.?g WI:;]I arm, less cartridge . _. L1710 38;- lg 28;2 eftle
oldring Wilh arm. no cartridge .. #8274 85/- | 1 45/8 FMT1, complete with 4 KFAI valves , . ..27.4.8) 21/~ 7| 20/¢
Goldring 88" Transcription, nourm .. .., $18.18.5 | 41/~ |12 | 31/1 FMTS, 1;;’slxwer“g4.x|\1.lc(c with ¢ i 5 ’

ARMSTRONG - NEW TUNER AMPLIFIERS

MONO
AF208 A.M./F.M. Radio chaesis, base and treble controls |

P.L inputs, et .. £21.4.0
287M A.M./F.M. Radio chassis, 10 watts ... .%33.18.0
223 A M /UM Seli-powere.d (Tunet only) _ £28.15.0
824 F.M. oniy, Belf-powered Tuner ., , oo £22.10.0
STEREO
Stereo 55 A.M./F.M. Radio Chassis. with Stereo
gram inputs £29.18.0
£27 AM./F.M. Radio chassis, Htereo gram. 10 watts
each channel ..., ..., £48.15.0

226 A.M./F.M. Radio chassis, Btereo gram, 10 whtts
eack channel, Filter, Magnetlc piok-up, ste. ... .£66.0.0

OTHER TUNERS

Tripletons F.M. Tuner. less power .. __ $13.18.6
Tripletone F.M. Tuner, nelf'powered . £15.14,8

STEREQ AMPLIFIERS— VARIUUS

Armstrong 222 lntegrated. W per chanig | 22/ 10.0
Dulei GAS05, Integrated ... ... . ... ...
Rogers Cadet Mk, 2 with pre-awmpliner,
valver

Leak Yarislope 2 «furee pro-awmipliier |
Quad 22 Stereo Control Unit . .£25.00
For Quad Main Amplifiers see Mon6 section.

16/-
70/8
5718
45/-

82/6
0718

112/-

28/-
31/6

55/
40/8

53/6
84/8
50/-
50/~

12 | 34{10
12 | 56/1
12 ' 4%/9
12 | 37/4
12 | 49/5
12 | 81
12 | 93/2
12 | 23/2
12 | 28/1
12 | 45/8
12 . 31
120 44/5
12 50/3
12 1 41/6
12 ¢ 41/8

29.4.6 | 20/- 8 | 20/8
FMT2 with Power, complete with 4 KF30 nnd !
A £11 22/6 9 | 24/8
ith vi /- 8| 273
FMTS with power. complete with all v - 12 | 21/8
JTVIZ. switched F.M. and TV sound, selis po\wrue{ all
valves oL £15.12.6 | 33/8 12  25/8
Mercury 1, an 4'TV,2 but 1oes buwer, all vaives $11.0.0 | 22/- 8 | 28
Imstrmetion book included in all kits. Available separately. ]
2/8 switched 3/6.
JTV/2 ready built. state chanuels . ... ... 802,50 | 44/8 ' 12 36/11
Monitor. ready built as Mereury 11 | ..£18.15.6 | 33/6 [ 12 , 27/9

LOUDSPEAKERS

Goodmans Axiette
Goodmans Axiom 10,
Goodmans 5K/20/XL
Goodmans X0 5000 cro:

THIREITTT
-
2
=

Goodmans Axiom 201, 1uin. unit, 22/5 1
Gooadmans Axiom 301, 12in. unit 30/¢ 25/3
Wharfedaie Super S/RS/DD ..., = —
W.B. HF1012 10in. . . —_ =
FANE 12in. Unit, 20 watt . [T ..85.5.0 = =
Whattedale W12/BG i%n. '[5 waif Lead Guitar

EIFAHY oononngoongonanenaogeonadagoagnana £10.10. 81/ [ 12 | 1715
Wharfedale WI15/EG 15in.

speabiel L e £17.10.0 | 35/~ | 12 | 28/-

Wharfedale Super 10/RS/DD  10in. high quality

EASILY REACHED BY FREQUENT FAST TRAINS
FROM WATERLOO TO SURBITON

Ph @ Order for Cash, C.O.D.or Terms
SURBITON PARK RADIO LTD. &=, & oiricnsonst

@ Open ALL DAY Saturday

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY @ Established 30 years
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NEW LOW PRICES — NOW YOU CAN AFFORD A CAR RADIO

THE ‘HIGMWAYMAN'

OUR QUALITY CARRADIO

TO BUILD YOURSELF AT
A NEW LOW PRICE

Look at these features:

% Attractive styling., % Push-
pull output. % Three latest
Mullard transistors plus valves types KBF83 and RCH83. % No
Buzz, high output and sensitivity. % Printed circult (latest
type). 7 x 4in. high flux p.m. speaker and baffle. % Medium and
Long Waves. % Push butson for fingertip control. % Extremely low
battery consumption ¢(less than t-amp). % Easy to fit any make car
(Positive earth only). % 12-voit operation. %« Compact size, meas-
ures only 7 x 7 x 2in, deep. % Easy assembly, supplied with dial and
drive already mounted. £7 19 6

Special inclusive price of ONLY Plus5 P. &P,

All parts available separately. Individually priced parts list and
comprehensive instruction booklet 2/6 post (ree. (Deducted from
cost if complete parcel purchased later.)

THE “TRAVLER” Mkli
Introduaing our new ready-
built tx&qnsistorised car radio

for ONLY
9 GnS.p &b 5.

including 7° x 4° speaker fitted
to baffle, fixing brackets, filter
unit, all nuts and bolts with
fitting instructions, £ 9 6

H.I'. Terms: Dep.
and 7 monthly payments of £1.2.6. (Plus 5/- P. & P.)

Star Features % Handsomely Styled. % Mullard Valves and
Transistors. % Push Buttons. % 1} watts Output. Y Long and
Medium Wavebands, % Quality Speaker (E.M.L) % Eaully Fitted,
% Radio Luxembourg (and many other foreign statiens) 12 volt
Positive Earth Only (applies to 99.8% of the cars on the road).
% Dimensions 7 x 2 x 77 depth.

Optional extras. 3 section chromium plated wgsthorprnor
telescopic aerials tvpe 1 17°/447. 19/6: type 2, 27/43%, 29/8, both
plus P. & P, 2/6 if purchased separately.

THE WORLD AT YOUR FINGERTIPS !!

THE HE-30 4-BAND COMMUNICATION RECEIVER

Ome ol the finest general
coverage bandspread Recel-
vers available at this price.
Covering 550Kc{s—160AKc/s,
4.8Mc/s—14.5Mc/s, d
4.8Mc/s. 10.5Mc/s—30Mc/s.
Hluminated slide rule dial,
calibrated every 5Kc/s on 80
and 40 metres. Edgewise
S-meter, 0-100 logging scale,
coverage from 0.55—30Mc/s.
8 valve plus Recifier super-

. het circuits. RF stage with
an Aerial Trimmer. 2 IF Stages. B.F.Q. control Q-muitiplier.
Controls: Function Switch, Audio Gain, Selectivity (Q-multiplier)
Frequency (BFO). Band Selector. IF Gain. Trimmer. AVC-MVC
Switch. Anl Switch. Main Tuning. Bandspread Tuning and Head-
phone Jack, Selectivity—60dB at 10Kc/s. 0.8Kcefs at 6dB (with Q-
multiplier) IF-455Kc/s. External PM Speaker reqd., 4 or 8 ohms
impedance. Output 1.5 watts, 8 modern Miniature B7G Base Valves
and 5Y3 Rectifier. Stze 15 x 10 x 7iin. Grey crackle finish. 220/230)
voit A.C. mains. 50-60 cycle operation. Full instructions and
circuit diagram supplied. Send S.AE.

for 1 t.
or leafle ORICE 40 Gns-

Carriagd
Paid

RECEIVER

THE HE-40 4.BAND COMMUNICATION

Completely buillt and ready
to ®o. High sensitivity
Superhet receiver covering
550K c/s—1,500 Ke/s, 1.6 Mcls
—4.4 Mc/s, 4.4 Mc/s—11 Mc/s
11 Me/s—30 Mc/s, Electrical
Bandspread tuning, Slide
rule type tuning dial. Inter;
nalferrite rod aerial for me
dium waveband reception ?
and 159in. 10 section chro- i
mium plated telescopic whip aerial for the short wave bands
Sockets for optional outdoor aerial, internal high flux monitor
loudspeaker. Latest modern miniature B7G base valves. Head-
phone socket (may also be used f{or external loudspeaker), ANL,
BFO. built-In “S™ meter. 220/240 volt A.C. mains, 50-60 c¥ycle
operation. Handsomely styled cabinet with grey crackie finish and
handsomc front panel, with chrome and satin chrome fittings.
Measures 13iin. x 84in. x 5{in. (high) and weighs omy 117 lbs. A
comprehensive instruction manual is supplied. An ideal recelver
for the radio amateur and short wave listeners of all Ages.

send S.A.E. for leaflct.
PRICE £24-1 5'0 Ca;;ljzge

THE NEW HE-80 COMMUNICATION RECEIVER

The HE-80 has out-
atanding sensitivity
- 0-100 logging scale {or
instant re-set, built-in
©3° meter =pecial rec-
ording Jack, remote
Control Socket allowing
aimultaneous control
transmitter, 100K/c
al oscillator circuit
providing accurate har-
monic signals of either
4 or 8, ohms impedance.
Two headphone sockets,

one high, one low,
TECHNICAL SPECIFICATIONS.
Frequenecy Coverage: Band 1 540—1605Kc; Band 2 1.6—4.8Kc;
Band 3 4.8—14,5Mc; Band 4 10.5—30Mc; Band 5 144—146Mc/s. Band
spread (Ham Band diree(ly read): 80 Metre Band: 40 Metre Band:
20 Metre Band; 15 Metre Band; 10 Metre Band, Sensitivity: 1 micro-
volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at
—75dB, 1.25 at—68dB, With Q-multi: variable to 700 c.p.s., at 6dB.
Operation: AM. SSB, CW and FM. AM diode detector. SSB/C
product detector (BFO), FM gated heam detector. Pawer Sour
240 volts 50/60 Cycles A.C. Power Consumbtion: 60 watts, Au
Qutput: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Clreuit:
Electrical Bandspread. Q-Multiplier, ANL. AVC-MVC, BFO. 180Kc¢
crystal calibrator. Valve Line-up: +—6AQs. 6BL8, 3—6BAS6. 2—6BES,
6ALS5, 6AQ5, OA2, 8CA4. Dimensions: 17in. wide, 63in. high, 10in.

“STARFLITE TRANSMITTER”

Designed to meet the needs
ol most amateurs the Star-
flite has singia-knob band-
switching, {ront panel
switch to seleet any of five
crystal positicns with pro-
vision for an external VFO.
Controlled carrier modulator
permits aimost 100", of the
CW input to be used on AM
peaks. Grid-block keying
provides chirp-ree operation.
A full wave silicon diode
power supply effects extre-
mely low outout ripple for
cleaner CW transmission, electron-coupled Plerce Osclllator,
capacitance bridge neutralization of the final and a three-stage
lowpass filter. An illuminated edgewise D’Arsonval panel meter.
Pi-network output provides the correct impe-iance ratch between
the plate circuit and any 50-72 ohm co-axiai feeder. Easy to follow
point-to-point instructions supplied with each set ¢{ components,
When constructed the Unit is housed in a heavy gauge steel Cabinet
finished in grey crackle,

SPECIFICATIONS: Power Input—90 watts peak: Operation:
C.W.. AM Phone—crystals or VFQ Control; Band coverage: 80-10
metres: Couplimg: Pi-network: Valve Line-up: #146. (2) 8CLS.
12AX7, '6DE7, Low Pass Filter. Size 13tin. wide x 12in. deep (inc.
Knobs) x 61in. high (inc. rubber feet). Weight 28 1bs. Power Require-

deep. ments, 20/240 v. 50-60 CPS. 225 watts,
riiicr: 59 Gns. Cz;’,“a‘iiffe vay Bi suit For 35 GNS.  Carriage & Insurance 15/-
SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS }
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Electronicd Ceritred theowughout Greatl Britadirn.

MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employving two EF86 valves and
designed to operate with the Mullard
AMPLIFIERS but also perfectly suit-
able for other makes with input up
to 250 m/V

* Equahcatlon for the latest R.ILA.A
characteristics. % Inputs for Crystal Pickups and variable re]uc ance
magnetic types. % Input (a) Direct from High imb. Tape Head. (b)
From a Tape Ambplifier or Pre-Amplifier. s Sensitive Microphone
Channel. % Wide range BASS and TREBLE Controls.

KIT OF o ASSEMBLED 10 o (Carr. &
PARTS oo AND TESTED 0 0 Ins. 5/-).
Instruction book and detailed price list (free with kits) available separately
at 2/- Post Free.

MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT

Designed mainly for Mullard Range of
Amplifiers, also suitable for any Amplifiers
requiring input up to 250mV. incorporates 5
mput Channels, including for Tape and Mag-
netic Pickups. Separate Bass and Treble
controls, High filter 20 to 160 ¢fs. low
pass ﬁltor45-0 I;. Totally enclmcd g) La;ii\qqf L 3
Size 111 x 44 x 5 3

KIT OF PARTS £1ooo Ilh & TESTED £13130
Instruction book and detailed price list (frep with Kity wvailable separately
at 316 Post Free.

MULLARD “5-10" MAIN AMPLIFIER
IPor use with MULLARD 2 or 3 valve pre-
amplifiers with which an undistorted
power outbut of up to 10 watts is obtained.
SPECIFIED COMPONENTS and MUL-
LARD VALVES including PARTRIDGE
MAINS TRANSFORMER and choice of
PARMEKO or

& 5 ! PARTRIDGE Output
[ A q?\ﬁ‘gogmir'kw £1
COMPLETE K
(Parg;ekn (éutput Trans.) 0.0.0
ASSEMBLED AND
(Carr. & Ins. 6/9). £13.13.0

TESTED
ABOVE incorporating PARTRIDGE QUTPUT TRANS. £1.6.0 extra.
Instruction book and detailed price hist (free with kit) available scparately
at 2/- Post Frec.

COMBINED PRICE REDUCTION
MULLARD 5-16 Main ampllﬁer and 2 valve Pre-Amp. Kit £15.15.0.
C. & I. 8/6. Built and tested, £21.10.0. C. & 1. 10/-.
‘VIULLARI) 5-10 Main Amp]mer and 3 valve Pre- Amp. Kit £19.10.0.
C. &1.8/6. Built and tested, £25.10.0. C. & L. 10/-. With Partridge Trans-
former £1.8.0 extra.

THE MULLARD 5-10RC AMI-LIFIER
The popular complete '“5-10" incorpora-
ting Passive Control Unit Droviding up to
10 watts high guality reproduction with
input of 600mV. Specified components
and new MULLARD VALVES. Includes
PARTRIDGE MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Output Transformers. Surplus power
available for Tuner

COMPLETE * £12.0,0
ASSEMBLED £16 o o (Carr, & With PARTRIDGE OU’I‘—
AND TESTED Ins. 7/6). PUT TRANS.

£1.6.0.
Instruction book and detailed price list (free with kit) available sepuru/elu
at 2/- Post Free.

THE MULLARD 3-3RC
A HIGH QUALITY AMPLIF‘IFR DEVEL-
OPED OM THE VERY POPULAR

W ATT MOLLARD. “35 DESION.
KIT OF PARTS £8.8.0 p—
ASSEMBLE -

AND TEoten  £11.10.0 2156

Complete to the MULLARD spev' ation
including PARMEKO OUTPUT TRANS-
FORMER. Switched inputs for 78 and
L.P. records blus a Radjo position. Extra power to drive a Radio Tuning
Unit is also available. Please state [..5. impedance

Instruction book und detailed price list (free with Kkit) available separately
at 2/- Post Free.

THE “rMONO-GRAM"”
A small Amplifier of genuine high quality
performance. Incorporates MULLARD
ECL86 Valve. separate BASS and TREBLE
controls. ARTRIDGE output Trans-
former producing up to 3 watts undis-
mrterfi output. (Carr. & lnsb?/%>
Kit o Assemble:

Parts £4 10 o and "l'ested £6 o o
Instruction book and detarled price list (frec with ki) drailuble separalcly
t 26 Post I'ree.

SEE PRECEDING PAGE FOR
OTHER STERN-CLYNE PRODUCTS
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A 6 valve Superhet Radiogram
Chassis of outstanding quality
covering MW 200/550 Metres.
LW 1,200-2,000 Metres. VHF 87-
100Mc/s.
Incorporating internal Ferrite
Rod Aerial and the famous
- CGiorler Tuning Heart for VHF,
Pick-up Input suitable for most modern Record Plavers. Power
output 4 watts, valve line up E180 ABC80. EF86. ECH7I1,
EL84, ECC85. Volume On/Off and Tone Control, attractive
black Tuning Dial size 15° x 6° with gold lettering and con-
trasting cream and gold knobs. A.C. 200/250 v. Size 15 x 7] x 64",

16 Gns. o B0t highie v enas
MODEL CR3/S
TAPE RECORDER
MODELC I!‘}/\ m(olporatm
Mk. II ape

the HF/TR3
Amplifier t(described bP]OW)

CHASSIS BARGAIN

PRICLE

pera
Tlin. speeds.

Complete
with microphones and
1.200ft. tabe.

KIT OF
KITOF £33.8.0
ASSEMBLED £43-o-o

AND TESTED

(Carr. & Ins. 15/- extra)

STEREO TAPE
PRE-AMPLIFIED
MODLEL STI-1, For use
with current TRUVOYX,
BRENELIL or COLLARO
“STUDIO” { and 4 track
Stereo l)eck.; Incorpor-
ates Ferrox-cube Oscillator, 4-speed Equalisamon Signal Lever
Meter and separate Gain Conmol Includes separate Power

Unit. KIT OF {Carr.
" PARTS £22'o'o IngFEIG) ASSEMBLED £28‘o‘o

Instruction book and detailed price list (free with kit) avalable
separatelu al 5/- Post Free.

TAPE PRE-AMPLIFIER MULLARD Type “C"
R aals

Suitable for most ¥ track. Mono
Tape Decks. Incorporates Ferrox-
cube Push-Pull Oscillator. Treble
Inductor and 3-sp. Equalisation.
Includes separate Power Unit.

KITOF £14,0.0 %8  ,corpron £19.10.0

Instruction book and detailed price st (free with kit) available
separalelv at 3/6 Post Frec.

MULLARD TAPE AMPLIFIER
MODEL HF/TR3/ MK, 11

Based on Mullard’s Type A"
design and suitable for most %
track Mono Tape Decks. Incor-
porates Ferrox-cube Treble in-
ductor, Gilson Output Transfor-
mer, and 3-sbeed Equalisation.
Includes separate Power nit,
using PARTRIDGE Mains Transformer.

KIT O Carr. &
2 Carr&  sspmaep £19.0.0

pante £13.13.0 (e

Instruction book and detailed price hist (free with kit) uvailable
separately at 3/- Post Free.

COMBINATION TAPE UNITS

All our Tape Units can be supplied specially matched to any Tape Deck such as
Coilaro, Brenell Mk.5 Series II, also the Wearite. Specimen prices as below.
Kit Assembled

STP-1 Pre-amp with Caliaro Studio Tane Deck, ... . £36. 0.0 £42. 0.0
Assembbad with track switeh ftted, £44.2.0.
STP-1 with Breneli Mk. 5 Series 11 with Track Hwitch

fitted . L
STP-1 with Brenrll . £68. 4.0 £74.15.0
Type “C” Pre-amp wpe e . £24.10.0 £30. 0.0
Assemnbiled with deck wited Ami matehed, £32.2.0.
Type “C" Presamp with Brenetl Mk Seres 11 Deck, . £48.11.0  £53. 1.0
Arcerbled with deck wired and imatched. £55.3.0,
HF TR3 with Collaro Studin Pape Deck, oo L0 £24. 3.0 £29.10.0
Assembled with deck wited and matehed, £31,12.0.
HF TR3 with Brenell Mk cries 11 Deck o £51.11.0
Assembled wath b ek sared and miatehied, £53. 1 .0.
tarr. & Ins 15 - onabove urnts Send 204 Boodor campreheasive price hst.

SEND FOR CURRENT PRICE LIST OF ALL LEAD-
ING RECORDING TAPES AND ACCESSORIES
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FOR
ONLY

Plus 15/-
Pkg. & Carr.

Comprising a Self Powered AM/FM Tuner, Stereo Pre-amplifier. 12 watt
per channel Stereo Power Amplifier. The Tuner and Pre-amplifier are
housed in matching black crackle finish metal cabinets for shelf mount~
ing. with silver metal dials and matching knobs. Specifications: Tuner:
Outstanding quality providing full VHF/
FM long and medium waveband coverage,
frequency range FM 87 5-108.5 Mc/s. AM/MW
522-1630 Kefs. LW 145-270 K¢/s. 100mV output
mains supply 105/240 A.C, Valve line-up:
* ECC85, ECHS1, EBF89, EBS1, EMS84,
ECC33 Multiplex outlet provided. Pre-
amplifier—Designed for use with Tudor
Stereo Power Amplifier with inputs for most
tyvpes of Pickups, direct play from Tape-
Heads and ample sensitivity for either Crys-
tal or Moving Coil Microphone. Distortion
0.1"4, tape outputs 100mV from 9K, obhm
source inputs—Microphone 5 mV, Tape
. 5.3 mV. R.ILA.A. 4.3 mV flat 2560 m V.Tuner

100 mV. Valve line-up: 2—EF86. 4—ECC83. Power Amplitier.—14
watts per chiannel. sensitivity 1 volt r.m.s. for 14 watts output, fre-
quency response +0.5dB 20 ¢/s. —20Kc/s. Speaker impedance 4, 8. or 16
ohms, surplus power available for Tape Pre-Amp. mains supply 105/240
v. A.C. Valve line-up: 2—ECC83, 4—EL84, 1—GZ34.

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE
BOOKLET “What is High Fidelity”

MARTIN Fully Transistorised AUDIOKITS

These ingeniously designed sub-assembled kits enable you to
build a transistorised Hi-Fi system by simply linkin® together
your choice of units. No technical knowledge or spacial tools
are needed to build with
complete success. All
units are supplied on
printed circuit boards
ready to mount and con-
nect. Latest type tran-
sistors used 1o conjunc-
tion with the specially
developed circuits give
you superb reproduction
or batt-exg operation or
can be used on A.C. mains with
Martin power supply unit.
Following Audioklts available:—
Unit 1,—5-Stage Matching Input Selector Unit, 47/8.
Unit 2.—Pre-Amplifier with Master Volume Contiol. 37/6.
Unit 3.—3-Channel Mixer. 78/6. (Plug-in matching adaptors
for above. 8/6 each.)
Unit 4.—Combined Pre-Amplifier and Tone Control Unit. 82/6.
Uulilz.'.e.—lo watt Main Amp. (3 ohm o/p imp. only at present).
£5.12.8.
Unit 6.—Power Supply Unit. £2.12.8

P. & P. extra on above items. Full‘rénge of attractiye perspex
fscutcheons available. Send S.A.E. for fully descCriptive
iterature.

DUE TO PRODUCTION STREAMLINING WE ARE
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE!

% J.L.10 POWER AMPLIFIER
Incorporates the latest trivde-pen-

tode ECI&6 valves In push-pull,
PARTRIDGE ultra linear oulput
transformer. PARTRIDGE mains

transformer and smoothing choke.
10 watts power output, surplus
power available for tuner. Cutput
impedance 3—7.5—15 ohms.
C.&L
KIT OF PARTS 510-0-0

reapy suir  £13.13.0
% DOUBLE FEATURE PRE-AMPLIFIER

Inputs for microphone, crvstal or
magnetic pickups, tuner uniy,
and in addition offers [ull facilities
for tape recording and high fidelity
replay. This unique feature means
that should you wish to include
tape in your hi-fi svstem at a later
date all that isrequired isa suitable
tape deck, Push-button switching
forr 3 tape speeds equalised. Tape
erase Bias Oselllator eircuit incorporating ferrox-cube transformer,
Function switch, separate base, treble and volume controls, level
control and latest EM87 magic eve level indicator. The pre-amplifier
1» totallv enclosed in a silver hammer finish steel case, and an attrac-
tive perspex front nanel combletes the presentation.

k17 oF PARTS £13.13.0 rEapY BUILT £19.19.0 C &15-
PRICES: K both above units are purchased together:

xiTor parTs £23.13.0 reapvsuit  £32.0.0 ¢ &
ACOS MONAURAL STETHOSCOPE HEADSETS

Kuitable for Tape Recorders,or monitoring tape recorders. 100 ohm.
impedan ce magnetic. Complete with lead. 12/6 P& P
(Qriginally 21/-). OUR PRICE 16

For the connoisseur. who requires per-
tection. Each Earphone consists of a
24 Dynamic Loudspeaker with a lull
frequency range. fitted with foam rub-
ber Eur Pads for added comfort to
keep out nolse and to maintain an
excellent bass response. The resis-
tance junction box with change-over !
switch provides simple transfer from
Phones to Speaker: Specifications:
Frequency Range-25-15.000c.p.s. Input
Impedance—16 ohms. Power rating—
¢ watt. Weight—18 ozs.

price 5 Gns. P &P 26
(Junction box 15/- ex.)

OUTSTANDING PRICE REDUCTION
. e .. .- : THE

HI-FI STEREO HEADPHONES

— B, & O.
: ST/L_PICKUP
. + , COMPLETE
5 WITH SP 11

] FAOR STEREODYNE
i \ MaGNETIC
: . CARTRIDGE

i A Transcription

Pickap of out-

standing quality
employing a spe-

. -1 clallv  designed

counter-balanced and unique weight adjustment.

Speclfications: Length 103in. from tip of Cartridge. Height 22n.

Stereo/Mono Cartridge.

Frequency Response: +2.5dB from 30 ¢.p.s. 10 15 KC.

Output Voltage: TmV per channel at 5 cm/sec.” at 1000 ops.

Separation: 20dB minimum.

DC Resistance: 1250 ohms.

Inductancc: 200mH.

Recommended Tracking Foree: 2 to 4 grams.

Compiiance: 5 x 1 cm/dyne in all directtons.

Stylus: Diamond, radius of curvature: 7th.

Recommended Load: 47000 olins |
Skich 9% GNS. prususe. & P,

WEST END:
(Premier Radio)
(Premier Radio)

CiTY:

NORTH LONDON:

SOUTH LONDON:

309 Edgware Road, W.2.
109 Fleet Street, E.C.4.
162 Holloway Road, N.7.

CROYDON: 12 Suffolk House, George Street.
BRISTOL: 26 Merchant Street, Bristol I.
MANCHESTER: 10 Withy Grove, Manchester 4.

18 Tottenham Court Road, W.I.
23 Tottenham Court Road, W.I.

9 Camberwell Church Street, S.E.5.RODney 2875

MUSeum 5929/0095 Half-day Sat
MUSeum 3451/2  Half-day Thurs
PADdington 6963  Half-day Thurs
FLEet St. 5812/3  Half-day Sat.
NORth 7941 Half-day Thurs
Half-day Thurs
MUNicipal 3250 Half-day Wed
Bristol 2026 Half-day Wed
BLAck Friars 5379 Cpen 6 days a week

Mail Orders and enquiries to Dept. P.W. 3/5 Eden Grove, Holloway, Londen, N.7.
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BELLING & LEE SPARK MASTER

1. Reduces plug burning.
2. Eases starting from cold.
8. Minimiges piuking.

2/8 each. P. & P. 6d.
[ e e e e e e el

LEAD ACID
ACCUMULATORS
(Unspillable)
2 volts at 16 A.H.
Brand New. Bize 4 x
7 x 2in. 4/11 each.

3 for 12/8.
P. & P. 3/- per cell.

BB A A Lol

ooooooooooooo'

A valuable nnit. contaming Mains Transformer
with optional input 80 volts. 110 vols, and

mains standard input voltage at 50 efs. Output
6.3 voita at 750 nia.. 380 volts, centre tapped
6X5 1ull wave valve rectifier. Partmcko 15h

emoothing choke, 8 il smoot hing condensers.
Plus nean stabiliser valve. The whole assembly
beinyg mnted on & compact chassis.
An ideal stabnliac 1pply for the conslruector
for use transmitters. model control, Hi-1

pment, anid fest

Prlce
49/6 . .\
With polished sturdy wooden cabinet ami
mains lead. Price
59 P. & I'. 5/-.
Bl O W W ‘

MORSE KEYS

Morre key assembly.
Key with hase, cover
and terminais, Comns
plete with lead.

6/11 v cro

‘J Morse I\ers for 12/8.

HIGH IM IMPEDANCE PERSONAL
LISTENING EARPIECES

Buitable for all types of crystal sets and transis-
tor sets. Cowmplete with plug. Irice
e am
>

- Ay

Post iree

<

I\A PN

STABILISED POWER UNIT

PRACTICAL WIRELESS
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9v. BATTERY CHARGER AND A.C.
ELIMINATOR MODEL LA. 6P.

A "must” for every transistor set owner
Save those batteries by running your
transistor get direct from AC maing
this summer. Reactivate all vour
okl PP3 batteries. Unit contains neon |
indieator and standard battery con-
nections with nearly 2 vards of mains
" leads and plug. Also snap cord ior
coonection to set.

~ow oNLy 19[6 r.&r. 2

Lo A

NO. 19 SET TRANSMITTER RECEIVER

New stocks just arvived. Equipment comprises
3 separate npite built into one chassie and
Feparate power pack.

Speeification:  “A"  Sct  Transmitter/Recciver.
Frequeney coverage 2-4.5 me/s and 4.5-8 /s,
(150-37 1eters).

Ior RT . €W, or M.CW. Range on K.T. 15
miles, CCW. 530 tmiles. Buperhet R.N.. i.1. 465
kejs. BoI () e

R.X. valve line-np: 8K7. R.F.: 6KS8 mixer,
2AKT LEF. GBR det. A phone ontpnt.

T.N.: 8RR, mixer. B30, EF50 buffer. ER34
AW and oufput stage. which has to he de-
commiissione: | to conforin with G PO reqiirenenta,
Transiitter/ Receiver wu6/24] s Local  use

up to 1 omile. Valve line-up ©°V3, GK7 and 6VA.
Intercomn et 2 valve ALl amplitier for vehicle
crew inter-communication. Valve line-up K7
'mni HV6.

2}in. meler is built in reading L.T. and H.T.
\oltages, drive ete.
POWER UNIT. |2 volt 1%’ input. Output 275
volts 110 m/a. ami 50p volts 50 na. Bguipment
is of American or Canadian mannuiactire and is

supplied in good condition. £4 10 o
. .

PRICE complete with Poner Pack

Carriage 176, £3.10.0 X

19 set oniy
Carriage 10/-.
Power Umit onlg

HI-FI GTS0 RADIO ]ACK
MAKE A RADIO RECEIVER OUT OF
YOUR AMPLIFIER. Full

medium wave coverage. /
ldeal for alt tape recorders. /
amplifiers, etc. No batteries
required—just plag  in.

29/-.

£

BUMPER CONSTRUCTION PARCEL

Britain’s Biggest Radio Bumper Bundle
One brand new 30 watt soldering iron complete
with plug. Heavy duty 100 ma. 10 to 20 H
Bmoothing Choke. Two T()( Setal Encuasesl
Block Condensers size 41 x 23 v t§in. value:
8mifd 350 v. working. Three paxolin Tag Ntrips
—14 tags per strip. Hix .05 mid Electrolvtic
Condensers 330v. working. Siv 30mid i2v. work-
ing Bias Condensers. 8ix 750 pf Ceramic Trim-
mers. One operator's unit, containing host of
valnatle components. including Block Con-
denser, Jack I'lug socket etc. One heavy duty
RF choke on stand. suitable tor transmitting
cireuits. Three Brand New B7G Valves. Three
Brand New International Octal Valves. Three
black bakelite mouided control knobs. Bix
assorte:l pots. Three small selenium rectifiers.
One pair low resistance phones.

35/' P. & P. 4/6.

DYNAMOTOR

Run all your mains AC/[)C equipment from
vour car batters. fiv. input gives 250v. ontput.
or 12v. input gives 500v. output at 30 watts.
Very low battery drain. 8ize only 54in. x 3}in.

A must for the caravarg:‘e]:' 25/_ o TN

Gl W N

NO. 19 SET INSTRUCTION
HANDBOOK 3/11 each

1155 INSTRUCTION HANDBOOK
3/11 each r.ar.3a

WIVSIVIIVIN - ORI NI =r:-v AN -5

preee

SonaAa

Carriage 10/-, £1 b
Twuo 19 rets complete with 4
Power 'acks. ? £8'1 o'o g
Carridge 30/

A

H.m‘Ibonk . 3/8r

Connectors 12 pin . 12/8 1" <

pin HG ..o der.

Control Roxes Single. new 6/6 P 5
‘Whip Aerials %ft. Gin. | . .. 78 <
5ft. o 4/6 I

Aerial Bascs (Fits al) types) 5111
Headphones aml Mike .. 128 P
Headphones less mike insert . §j- I°. <
haaaaas < v
TRANSISTOR SALE 3

Mullard OC44 (P. & P, 3d.). 3/11
Mullard OU45 (P. & P. 3d.) 5
Mullard OC71 (P. & . 3d ‘
Muliard OAY0 (P & I 3d. .
Ediswan X D202 Germanium dio

(P& 1. 3.
Mullard OA79 (P. & P.'3d . STV
'lr:ulslv"m I\I\I(lers -pin (P, & I’ 3(1) 11d. each p

<
MICRO ALLOY TRANSISTORS = b
Mat 100 |
Mat 101, b
Mut 120
VHF Trapsistor ADT 140
Above MATSs postage pmd

Ferrite 8lal, Aerials suitable for transistor

s(‘tL BN 7 T R ml

<% A

CRYSTAL CALIBRATOR No7 MK.1

Using 6 valves. a I Me/s
crystal osc. is used to
synchronise 2 rnulti-
vilirator ose. operating
at 10 Ke/s and 100 Ke/s
respectively. Harnionics
of 10-100 and 1.000 Ke/s
are available up to 20
Me/s. far beyond this on
Any gensitive get, nodi-
lator also incorporated
for receiving. In amall
Bakelte case with carrying handle, poser 2

LU, 804120 v. H.T. Circnit and instructions

supplied. Brand new. £2 15 o B an
=19, . & T. 5/

' ®Charge Rate Adjuster

> Designe:d for check

SANNASAR

&

SENSITIVE MULTIMETER

20.000 ohm per volt, 19
resistance used  throughout.
Bingle controi system for all
ranges. Compact and light-
weight.  ilighly  accurate.

£5.10.0 v

oy e

>0 QAR o e A
BATTERY CHARGE ADJUSTERS

tiovarnment mannfaci ure.
@ Eagily fitted to charging cirenit.
3/8 each. 2 for 6/0 P pE P I/- cach.
&

ALTIMETER TRANSMITTER
RECEIVER AN PN

Frequency approximately 400 to 700 mc/s,
TRANSMITTER i
Containing two H004 acorn valves and moving
cotl transincer wobbulator unit.

AF. AMPLIFIER

Contaming two 128H7 and one 12817 valver.
The above chassis are housed in a black crackle

case which contains three relavs Resistors,
Potentiometers, and the following valves: @
3-128M7, 1-128J7, 1-VRI30/30 and 2-12Hv's

making a total of 14 valves in ali. A Dynamotor
Unit is also incorporated.

lleal for radio control work. etc. Price 55 I_
Ll P76,

i

v ’e
MAINS TRANSFORMERS

]npu'. 0.200-250v. secondary tapped as follows:

4v. by, 6v. Bv. 9v, 10v, L 13v. 18v, 20v,

’4\ 30v, at 4 amps. BR AVD EW not govern-

m( nt =v1rpluﬁ 35/- I‘

FILAMENT TRANSFORMERS
200- 250 \ mput 50 ¢/s. Qutput 6.3 v. at 2 ampa.
8/11.

<>

RF FIELD INDICATORS

ing the radiation,
from a transmitting?
antenna. The sen

Ritivity can be
controlled by ad-
" justment  of  the
parniei control, the

antenna length. or
by increasing die- ?

tance from the radiator. Frequeucy range 1-25
Mc/s. 200mA. DC. ¢ompiete with instruction

book. Post free. 69/6
PILLOW SPEAKER

Listen while you
laze with the
revolutionary
pillow speak-
er—the very
latest novelty
Anontdatadile
cughion witha
butlt i nuniature
loudspesker which will plug

A

&

into
portables. Ample tlex provided with plucs

transistor

L& 128

I’rice 25 /-

MORE BARGAINS OPPOSITE }
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Huge purchase cuables us to offer at give away
price Operator's Unit, containing standard jack
socket, U30 mid electrolytic condenser, 4-wav
telephone =o(-kel4 midget selenimm rectifier, ete.
Price 2/8. & P

e aans

SYNCHRONOUS VIBRATOR PACKS

Conipact unit with v, input 250v. D.C. output.
Buitable for powering receivers, etc. Price

17l6 P. & P. 4/6.
POWER UNIT AND LF AMPLIFIER

In good econditivn. emploving cuwrrent type
B7G valves anud built-in vibrator pack. lilv.
operation. Suitable |0r ;muering 88 sets, ete

Priee 39/6 P. &P

P

& i ittt
A% o084
SURPLUS VALVES
807, 6BSG (new), BK7G, 6K8G, EF50,

6H#b, EB34, I'.4 (new). DA9O (new), DFI? (new)
Price all 2/8 each. P. & P. 9d. each 2 for 4/8.

FOUR IMPORTANT RADIO BOOKS

Muilard clrcuits for Audlo Amps. 8/8.
Transistor Audio Amplifier Manual, 8f=

At a Glance Radio Valve and TV Tube Equiva~
lents. 3/6.

Trapsistor 3uperhet Receivers. 7/8.

Spfoclal offer to P.W, readers, all four books for

4
TELEPHONE ADAPTOR 3

Fits exterlor of telephone Ly means of suction
pad enabling ‘phone messages to be fed to any
<

OPERATOR’S UNIT X

TRANS. RADIO TUBULAR SPEAKER
Booster Speaker.
Pluge into ear-
piece socket of
most radios and L
tape recorders.
Givas dounle the <12 Yolts CONVERTOR to 240 Volts<>
2 ;ﬂ%’?&mzng‘fec‘: <>Run all your mains A.C. >
that will amaze you, dze QB[ T AT 3 B S, o 5
e Y 3 Z ¥,
Approx. 9 x 3iin. FPRICE 1/9. record players, ete. New C
Ltype vibrator, low bat- $
N tery drain, not to be
{,confused with heavy i
TRANSISTOR BATTERIES dpconused i 3
Bave pounds this summer. PP3 tvpe replace. transiormers, S
ment. 6 for 10/-. P. & P. 1/9. 12 ior 18/8. P. & P. Spare  fuses, &
2/6. Limited stocks. »n.mor bhat- s K <
e D G &
>
SPECIAL OFFER 12 volia ta 240 at 100 ma, BRAND NEW testezlA
Portable Hawaiian Recorl Players now half (i Waterproof cartous. ONLY 35/-.
price. £4.7.8 while stocks last. & i Ll Aol il
Sdr-HSBLPDDOBIIS
b'e BM3/SONA STREAMLINE
VHF AIRCRAFT TRANS REC. X
D¢ MICROPHONE STANDS
TYPE TR - SrypE 1
Receive ajrcraft/fire/ammilance.  New Air Hleavy metal base. Black gloss finish. 3/6. I". & i*
Ministry release. An dirgrait trans rec. con- I 2/t
taining 21 valvew. carbon pile regulatir. Fal. X TYPE 2
1T strip. Multi ganged tueing unit. Frequency Cohroine finish. Teleseopic desk stand nxt"mlmgg
coverig: 1243 e 133 mwe 145 e Jdin. height. heavy black yloss Lase. R28f-. X
166 mes. Al in excellent condition. Working X P & 14
from a 24v. rotamry lransiormer contained in ’TYPF 3 <
the umt. Quly 100 1 stock. A bargain at L Floor slnnll 'i sectiong, Chrome finish. Heavy X
75 Lasc. 55f-. 1. & I'.d/-.
[= rost iee <><>«><,~><~\<>

SPECIAL OFFER

-High Impedance lightweight headphnnes ideal<”
for crystal sets. Ouly 11/= per pair or two pairs for<$>
S£1. 1. & P.1/8 cach.

W&MW‘@@W
“MORSE PRACTICE OSCILLATOR KIT(P

> A transistorised
>01 v 1) x 4/9in.

<

niltivibrator measuring ouly
Fundamental output fregnency<y”

1,000 c/a. Battery drain only 3 1.a. Simple®
instructiona inclnded. Completc with earpiece. <
> rice 39/6. 1" b

it X
TSL GORLER SUPER VHF FM °
CTRANSISTORISED TUNING HEART%

e

<

\Tvpe 312-4015 or 0029 uses one AF 106 and oue
AT

125 Super tiain Transistor plus 2 diodes
ultra bigh RE plus additive mixer circuit. Tuning<
range, 87-108.5 Mc/s, Amplification greater than<p
35 Jd1. Built In A.F.C. and A.C.C, Slze 4 x 1] x 144

in. £6.5.0 including Purchase Tax.gPost free.<p
e

o>
e
<>

O O O O 0T O

VERNIER DIALS <
Precision vernier dialf

with approx. 8 to
8urface mount-

insert
Reads

O
0

¢ LOW IMPEDANCE EARPHONES

nurllo amp](ﬂsr Price 10/6

P . 1/6.

A

<EUmad but working. Price 4/11. P. & P. 2/9.

&

R it 0

X AanN-AAM\: =<

Ll oot
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TEST OSCILLATOR TYPE 4

Fregquency range 20 to 100
M/cs in two bands selected by
plugging in the appropriatel
coop acripl, two of which are
supplicd with the get. Operales
frows a & v. ).C. supply which
is converte:dd by an internal
vibra pack to 250 v. and
B °T. vibrator unit worth
popnds. The unit is in good
conlition, and a elear circuit
drawing is mounted on the
interier of the rear panel
The equipment contains many useful com-
pouents, e.g., twin gang tuning, comienser,
valves, trans{orimer, chokes, resistors, etec. A
neat compact unit in grey enamelled case
164 x 7 x 6}in. with corrying handle. 39/6
P. &Y 5/

TRANSISTOR SIGNAL INJECTOR

Produces an awdio signal rich in harmoniea
through the R.F. range. ldeal for fauit testing
in Radio circuits. Push button operation. Pow-
ered by four pen light cells. No bigger than a
smail hanit torch. Made by Eagle pioducts.
Just the job for the serviceman.

! Post !:ae 3?/ 6
<

UNIVERSAL PLUG

Plng into all sockets with th :
EW UNIVERSAL PLL o
Saves inoney. Saves tinme. Pits [ tj 53\
AL L5 & 3 a2 pit, ¢ pm@ i @.‘
sockets asl adaptors.  Eaxily () )

adjustable. Robust construc-
tion. Only 12/6. P. & P. 11p.
A N Al A AL
< A’ >

DEEP DOUBLE POUCHES
Peep double pouches in jungle gren with
ehoulder strap. Made of heavy canvas. Dimen-
sivns of cach pouch 10 x 4 x lin. Fitted with
quick relense bickie. Usetnl far earrying tools,

mayps, =mali ﬂ'skn and other similar itema
llgelch & l each. 2 for 3[- l’ LS l/'i
OROR

DOUBLE THROAT MICROPIONES

Brand new. tan be adapted for use with
nmawcal instruments. Price 5/11. P. & P. 1/§
T ala

RESISTORS

Special offers. High quality ¢ watt resirtors. ARl
preferred values (state values required) 10010

meg. ohm. 3id. each, 6 for 1/8, 12 for 1/9,
JnO for 24[-
B e aaed
RESISTOR COLOUR CODE

INDICATORS

Enables you to determine value of resmtor at a
glanca A must jor the constructor. I'rice 1/8.
P & P.

Y

R

T e O O oL R ot e

Lopelipliindr =TT D

SONA STREAMLINE BM3
MICROPHONE CRYSTAL INSERTS

Price 7/6. P. & P. 9d.

SNIP LINE
Plug in Discriminator Units Used ss pulse
count demodulators for FM. Compast, light-
weight unit approx. 4 x 24 x {in., ewntaining
135 valve, "M demod. coil, tag hrmrd with

s and 6
pnca 15/_

P. & P. 1/

GOVERNMENT SURPLUS MULTI
RATIO OUTPUT TRANSFORMERS

Robust and Compact.
ynce 4/11 . & P16,

&
la’a

TERMS:

CASH WITH ORDER.
5/- EXTRA OX C.0.D.
ORDERS
No C.0.D. under 30/-.

AL AA A AN AANANANNA AN
VTPV PP eoeeeereee

AAANAAAAAAAAANAAAN
ey ¥ g

NEW SHOP PREMISES NOW OPEN AT HALFORDS ARCADE, LOWER BRIGGATE, LEEDS. OPEN ALL DAY SATURDAY
WE ARE PLEASED TO INFORM READERS THAT WE CAN NOW OEFER A 48 HOUR DESPATCH SERVICE.

SONA ELECTRONIC CO. (Dept.PWT), BRIGGATE HSE 13 ALBION PL LEEDS

wwWw americanradiohistorv com
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TRADE SUEFLIED
ORDERS FROM
ABROAD WELCOMED

Telephone 34703


www.americanradiohistory.com

218

PRACTICAL WIRELESS

July,- 1964-

THE TRIPLETONE Hi-Fl MAJOR
PRICE ONLY £15.18.9 COMPLETE

Guaranteed 12 Months.

A 12 wait quality amplifier mcorporatmg negative
feedhack. with a pre-amp for mic. and provision for
mic./grain mixing.  Frequency response s 1 dR
16-20,0000 ¢ 5. Distartion only 0.15%, with nnise
and hum — X0 (AR, Separate Bass, Muldie auvd
Treble it controls, Vale line-np, 12AX7, 12A\7,
FLR, ELM and EZNL 0 Pushepuli ontpyt wath
matching to 3 or 15Q. Fully 1olated powor supplv
from 200 250 v, input, with take-off for tuncr
ete. 8ize 12 x 37 x 8in. high,
De Luxe Cage: 1hn. v O,

x Thn. 30/- evtra.

New Boxed VALVES S0-day Guarantee

074 516 K70 5/~ E B /-
1R 5/-lEBC 41 8-
185 8/-|EBCS1 8-
bi-|ERBER 9/
/-0 M4 9f-
5/-|ECHNL G-
5f-|BECLN 9
5{-1E hz 104-
Bf-| EIw 8/-

A
H A RBCROI0/-

J-lo5. HVR24 a/-
3/-{DAras KTase 8/-
5/-|bFan KT8 s/-
5/-|DKa6 MULE 3
8/-|DLos [-[PCoss 1o VRE6 7/-
6K6 5/-lEABcR0 gf-lperso gf-lww 8-
% LF. TRANSFORMERS 7/6 pair

4685 K/s Slug Tuning Miniature Can. 2 x 1 x lin.
High Q and good bandwidth. Data sheets.

NEW E |<( rROL\ TICS

TU'BULAR TC CAN TYPES
11350V 2/- 50350V 5/6 RGOV 8/-
2850V 28 100 25V 8/- 16450V 5/-
414307 213 250 g 16000y, 12/
e - . 165 - 1R/H00Y 718
R/ABOV 2/3 500 12V 3/- [30/450v 616
8/- 1,000/12V S0V /-
319 5,000 6\ 450V 8/~
1/8 [K+ =450V 3/6 2/350VF -
2f- |5+ 161450V 819 50 4 50/3: 7=
2/- 116+ 16450V 4f3 A4 4 200 11/8
50/50v 2132 50V /8l 10n 4200 12/8

—_— e e
TELESCOPIC CHROME AERIALS, I3 to 43in., 8/8.
TRIPLEXERS Bands I, II, 111, 12/8. COAX PLUG, 1/-.
LEAD SOCKET, 2/-, PANEL SOCKETS. 1/-.
OUTLET BOXES (Surtace or fiush). 4/- ea.
BALANCED TWIN FEEDER yd. 6d. %0 or 300 ochma.
TWIN SCREENED per yd. 1/-. 0 ohms only.
Wirewound Ext. Speaker Control. 100 3/- 68/6.
WIRE-WOUND POTS. 3 WATT. Pre-et Min.
TV Types. All values to 10 ohmr tn 25 K 3/- ea.
30 K., 4/-, (Carhon 30 K to 2 meg., 3/-).
WIRE-WOUND 4 WATTS Pots. Long epindle.
Value, 50 ohms to 50 K., 8/8: 100 h 7/8.
PHILIPS TRIMMERS. 0-10 p.

AC.

MAINS TRANSFORMERS 200/250 v,

Postage 2/~ each transformer.
STANDARD, :50- b
tapped 4 v. 4 a. l(unner b
2 a. or 4 v. 2 a., 22/8, ditta.
MINIATURE 200 v. 20 mA 6.3 1.
MIDGET, 220 5 mA

SMALL 1 45 7
STD. 5 50, 65 17/6
HEATER TRANS. & 716
Ditto, tapped 1. 4 8/6
Ditto, sec, 6.3 v. 4 amy 10/6
GENERAL PURPOSE LOW VOLTAGE. 2 amp.
S, 4,5, 6,8, 8, 10, 12, 15, U430 v, 22/8
AUTO TRANSFORMERS. I-m w. 2216
1135, 200, 23ih 250 v. 300 w. . 82/6
MULLARD 510" Mains Transformer .. 33/6

MAINS POWER PACKS. Ready built wth
Trausiormers. Rectitiers, Condenners, providng

HLT. and LT, ontputs

g L Y0 ma. Des s 25/6
50 ma. D 35/8
LU LN A, 516

a. 4!
TRANSISTOR TYPES TO REPLACE P.F.3. 21/
also @ v. 200 ma. replaces batlenes PP l-4-7-0
wame size as PoP.9, 45/-.

INTERVALVE TRANSFORMERS. 5.1 or 53:1. §/-.
O.P. TRANSFORMERS. ieavy Doty 5/8. Mult-
ratun 7/8. Mintiratio heavy diny ymsh-puil, 10 w.,
15/6. Battrry, 4/6. suh. men. . 578,

Tos. O b matching trans 154 12/86.

L.F. CHOKES I3 10 . 60 45 |||\ 5/-: 10H S5 mA.
10/6. 10H., 150 m A, 14/-,

TINNED COPPER WIRE 16 to U2 gng..

ENAMEL COPPER WIRE 1
210, 4161 DO, 2N Ry, . 3/6.
FULL WAVE BRIDGE SELEN]UM RECTIFIER

Lovior b2 v, 1L amy. 8/8; 11/3: 4 », 17/6.
CHARGER TRANSFORMERS 'I .u:pml input 2o
250 v, for charging at 2, 8 or 12 v., 1) amps., 15/8;
2oamps, 17/6; 4 amps, 22/6.  Ciremt meludad,
4 AMP CAR BATTERY CHARGER with am-
nieter. Leads, Fuse Case, ele, 1or 8 v, or 12 v, 68/8
BOOKS list S.ALE.
Rn\s Book of Crystal Sets.. 2/6
" Radio Valve 1k 716

.3
Ilu!h Fnh lity Spea
Vahveand TV Tube
T F

T
,qm\ '\h nts .. 9/6

It Finding 5j-
Mu d Amplit Manual . 8/6
Radio Valve Guoide, Books 1, 2, 3,
dors 5/- cach

Transistor mmorlm\‘ Rm-pn(-rs n 76
Practical Radio Inside Out . 36

M.islpr Colour Code Chart . 16

Transistor Controlied Models .. 7/8
P'rinciples of Colour TV .. 16/~
International Radio Stations . 2/6

4 TRANSISTOR PUSH-PULL |
irvin. AUDIO AMPLIFIER

ERN PR
A ready built niiniature push-pnll amphtier with
Diriver and ontput transiarniers, 4 fransistors.
Tdeal for use with record players, intercoms.,
BABY ALARMM, et Complete with full

47 Instructions and eircuit
Price 9v. Batt. 2/3. 24in, speaker 15/-J
foggle

3/6.
d.p.d.t., 4/-.

Switches, -
Min. Slide d b. d t 3/6

1964 RADIOGRAM CHASSIS

BAKERS SELHURST
LOUDSPEAKERS

12in. Baker, 13w. Stalwart
3 or 1o ohms, 43-13,000

LA 5 gns.
1lin. Stereo, Foam Bus-
pension, 12w, 35-16,000
e oo 7 gns.
12, Standand H.D. 20w.
40-14,500 c.ps. .. 7 gms,

De Luxe I5w. 25-

12in.
17.000 ¢

12, ;
C.p.s 12 gns. 9

Lsin. Auditorium 35 w. 20 c.p.s. to 12 kel's. Heat
proofed paxolin enil former. 18 gns.
LOUDSPEAKERS P.M. 3 OHM. 4 Sin.;
7 x . 15/8: 6lin. Rola. 16/8: &i - 17/6;
@A Gin., X x a 22/6 10 m Rola,
30/-; 12in. R cublc Cone Cerannc
magnet 10 w.

<3ta 15 0hma, 10w, 87/6;
L HENIL, 720 Crossover X 3000, 30/-.
EXTENSION SPEAKER CABINETS &in., 15/8;
6hn.. 18/8; Riu.. 19/6: 1oin.. 29/8: I2in.. §0/-.

C.RUT. BOOSTER TRANSFOR M
for heater cathode xhort circu
tubes with failing emission.

instructions supplied. mains

Ium A optlional o and 30°,
or 4§y, or 6.7 or Hksy, ar
e voltare required, PRICE

Iy,
10/@.

TWIN GANG TUNING CONDENSERS. 1653 pb.,
mapature limox 1hn % thn,, 10/-- 500 p¥F standard
wath trmnners, 8- mideet, 7/8: with trimmers. 8/-.
31 pF slow mntion tnming, sl.uul,ml 9/-, Trangistor

®ang 208} 176 pF with trimmers, 10/8. SMALL
3 gang 500 pk, 17/-. SINGLE 365 pF¥. 7/8. SINGLE
10 pE. P B0 pE, 75 ploaG0 pR, 150 pF, 5/8.
Solid diclectric 100, 200, 500 pl, 378,
CONDENSERS.  Mock, 00601 mid. T kV.
T04%, 5f6: Iitto, 20 kV, 8/6: 1.1 mil., 7 kY. 8/6;
ar S0 LOG1 to 0,05 mfd., O [ I P
8 v 18 0018508, 9d.; H/.."UU\--
O L0y 18 1 mfd, 2.000 \nl'- 3/6.

CERAMIC CONDS, 500 v, 1.3 pF to w0l mft 8d,
SILVER MICA CONDENSERS 10°, 5 pl* to 3500 pF,

8d.: 600 pF to 3000 pF, 1f-.  (Jose tolerance
(=1 pk) pE Lo 47 pF, 1/-, Ditto 19, ta 30 pFP
to 813 pk l/- 1,000 pF to 5,000 pk. 1/9,

465 kels. SIGNAL GENERATOR

Price 10/6, read y made with valve 185.
POCKET SIZE 2ix4ix1in. One resistor
to change, full instructions supplied.
Battery 8/6 extra. Detalls Free.

WAVECHANGE SWITCHES

2 p. 4-way 2 wafer long spindie 6/8

2 p.Y-way or 2 p. fi-way lomg npm:l‘e 3/8
¥ Jong spindle 3/8
ay lohg spindle -3/6

“MAI\ITS” Wafers avail-
ablelpl2wav2p6wa 3 p. 4 way,
4 p. 3 way,. 6 p. 2 way, 1 wafer switch, 8f
2 wafer switch, 12/6: 3 wafer switch, 18/-:
additional wafers up to 12, 3/8 each extra.

vor |
Warechange

CRYSTAL MIKE INSERTS, 6/6 -
Hizh output. Size 1}in. dia. x 3in.
ACOS MIC. 14, insert 1iin. dia. x in., 8/6
\( Ox .{9 l I)I< L lr)\lu ST ll l\ MIKE 35/-
SL ‘-0 TY STICK KE .2

h)
FI, ()()l{ \'l \

Valveholders., EAS0, 6d. BI2A, CRT 1/3.
Engl. and Amer. 4, 5 and 7 pin/’ 1/-
MOULDED Mazda and int. oct.. 6d,: BIG

BSA, B8G, BYA. 9d. BTG with can, 1/6, B9A

TRIMMERS. Ceramic. 30, 50. 70 P ith 179. © EF50, BTG. BYA,
i 5 & i 2 FIVE VALVES w. can, ' eramic .

B o LR P SR B0 (i 10 5 LATEST MULLARD | | int. oct., 1/~ B7G. B9A cans, 1/- each. Valve
RESIS‘TORS Pretorred ‘l’ MRS nhm; e 16 me MW, 200 m.—350 m.  ECHS1 EFse. BRCAL, plugs B7G, BA, int. octal. 2/3 .
o A V. 4 T Ba 14 s 2w 1o | | LW B0 m 2000 m, EL¥4 EZ50 TIGH GAIN TV PRE-AMPLIFIERS
Hin Stabiiey e T e month Guarantee. B.B.C. Channel 1 to 5.  Gain 18dB.
100 (010 meg. Titto 5% 100 tn 92 meg, Bd, | | AL 200250 735 Khort Mo, Long tiram. ECCH4 val Kit price 29/6 or 1/6

W e b B P8 | Verrite Acmal AN.CL 4 ohm ontput, 5 watts, valve. Kit price 29/ or
BRINISTORS jEZ143/6:1022 )2/6: 1Y 8. Tape Sockets. (ila diai, horisontal wonding, with power pack. Details 8d. (PCC8
5 walt WIRE-WOUND RESISTORS 173 size 13in. A Tin. Aligned and cahbrated. Isolated valves 1[ pl(‘lexred) Coils only 9/6-
10 watt 2/- ‘hassig, size 1330, x Tin. high x 5'in. deep. BAN 1 L'T.A.—Same_ prices.
10 ohms—10,00 ohms Chagsig, size 13}in. x Tin. high 3 5! cep.

15 watt ' L2l— o & Ins. 4 5 Tunable channel:s 8 to 13. Gain 17dB.
195 K t0 25 K 10 w. a/- £9.15.6 arr. & dnsdn. Circuit and coils only, 9/8. Chassis 4/9.
ohm N
Yolume Controls 8°< anrr COAX THE ORIGINAL

Tanear of Lot Trachs :gm‘ ar 1.7[6‘3“’1 tin.
Tong spiulles.  Midget | 40 vde 17

5T s an Meg | B0 vde. 28/- 6d.yd.
L& 3f-; DI, 48: ——————

Biorea . X10/8: T 1478 Taalicain e
Te. log + Im. A dor 908 | I T T 16 yd.

Our written guarantee with every purchase

NEW COMPONENT LIST 1/-

Bus 133 or 68 pass door
5.R. bt,amon Selhurst

www americanradiohistorv com
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THE “INSTANT” BULK TAPE P —
ERASER AND RECORDING HEAD || \IARTINTAPK BRI GUGT BUILD YOUR OWN

DEMAGNETISER

200/230 v. A.C.

YOUR OWN AMPLIFIER)
B8R, TD2 tape
deck £7.5.
Collaro Studio
tape deck £10.15.0

£8.8.0

COMPLETF, RECORDING
BACK AMPLIFI

2 track B.S.R. Collaro

amplifier £8.8.0 [ amplifier £11.11.0

& PLAY-
1%

MAINS DROPPERS, Midget adjustable sliders
0.3A, 1,000 ohms, 6f-; 0.24, 1,200 ohws, 6/}
0.15A, 1,500 ohma, B8/+; 0.1A, 2,000 ohms, 6/=,
MIKE TRANSFORMERS. 50-1, 3/9.

P.V.C. Covered Wire, single or stranded, £d. vd.

PLASTIC RECORDING TAPE

Double Play 7in. reel, 2,4007t
5in

Steeving, 1 or 2 min., 2d. ; 4 mm., 3d.; 6 mm., §d, yd.
S8PEAKER-FRET. Gold, Maroon or (reen Cloth
17 x 23in.. §/-3 25 x 35in., 10/-. Tygan. various colours
32in. wide from 10/- ft.: 26in. wide 1rmin 5/- it.
Bawmyples 1/-, Expanded Metal, Gold, 12 in.. 8f-.

. roel, Pé&mlflc Pane] mounting fse holder, /-, Foves 11
Lony Play _7in. reel, 1.A001t. 2276 . eels 5A, 6d, Insulated side cutters, 3/8, Bih Stripper. 3/6.
s1in, reel. 1,200t 17/6 | 30 1/6
bin. reel, 0001t 18/8 | 5 57 | || RADIO AND TELEVISION SPARES
Standard i .:wl. 12001t H;g §§i“ 22//& All teading makes, volume controls,
— ‘ 18 n. et ete, dine output transformers,
“EFASISPLIC ape Splicer 5/- B. V. AL valves (current and obs
Leader tape 4/6: Splicing tape 3/-. fypes.  Send S.AE, for anotation,
CRYSTAL SET BOOKLET. 1/-, w
CRYSTAL DIODE ¢:.E.c". 2/-. GEX34, 8/-, 0A81, 8/- E Y R A D
H1GH RES, PHONES. 4,000 ohme. 15/-, D TRANSFORMERS FOR
12/8. CRRANS X PRINTIN
MOV ING CO1L PHONES, 100 ¢hme, 10/-. I AND FERRITE AEREAL,

SWITCH CLEANER,

g4-1” TRANSISTOR RAINO
MEDIUM AND LONG WAVE KIT

First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal lor portable or table radio. Al
parts including BVA transistors, ferrite
aerial, with car aerial cofl. printed
circuit. 84in. x 2%in., but EXCLUDING
Speaker ang cabinet.

speakers, 35 ohms, 7

Fluid squirt sport, 4/8 tin.

Long and Medium aerial—RA2W 6in. rod
208 pF tuning, with car eartal coil, 12/6

Osc, Cnil P50J1AC 176 pF tuning 514
1st and 2nd I.F. P50/2CC. 470ke/s 11/161n.
dia. by lin 5/7 each

3rd 1.F, PA0/3CC 6/-
Spare Cores 84,

Driver Transformer—LIFDT4 /16
Wavechange Slide Switch d'p'd't’ 3/8
Drinted Circuit—PCAl.  Size 2% x 8iin.
Ready drilled and printed 9/6
Volume Control., 5K-DP 4/8

35 ohm Spealers, 3iin., 16/8: 5in., 17/8:

X 4in., 21/-
e Sia: Bin.. 1876, . 2U-£4.5.0

BULGIN PLUGS AND SOCKETS. Non-reveruble
P74, 2-pin, 4/3: PT Lpin, 4/8: Plod, &.pin, 8/8.
JACKS, tnglish open eircuits, 2/8, (‘losed vircuit,
4/3. Grundig type 3-pin, 1/8. Grundig lead jack 3/8.
JACK PLUGS. English, 3/-: Screcned, 4/-; Grundig,
3.pin, 3/8; Phouo Plugs, 1/-; Sockets, 8d,
ALADDIN FORMERS and cores. t1n., 8d.; {in., 10d.
0.3in, FORMERS, 5937 or 8 cans TVL or 2, iin.
8. x 21in., or Jin. 8q. X l¥in, 2/~ with cores,
sLow MOTION DRIVES, o:1, 4/8; 36:1, 10/6,
SOLON IRON, 25W, 200V of 0V, 24/-,

ANTEX SUB-MIN. IRON. 15w, 200 or 240v., 29/8,
BENCH STAND for alave, 12/8, 8pares in Btock.
Paxolin Pancls, 10 x 8 x [/16in,. 2/-
Miniature Contact Colled Rectifiers,
250V, 60mA, 7/6: 250V, BEmA, 9/8. Selenium
Rect.. 300V 85mA. 5/ K3/25, 600V, bmA, B/-.
RM4, RM5, 14A100, 14A11G, 10/~ each. FC31,
20/-, TV ete. Silleon Sub-Min, Rectifters.
250V 460mA. 10/-,

Colls Wearite ‘'P” Typo, 4/- each.

Osmor Midfet “Q'* type, adi. dust core.
from 4/- each, All ranges. List 8.A.E.
Repanco DRR2. L. and Med. T.R.F.
with reaction, 4/8. Med. wave D.R., 3/8.
Ferrite Aeriali, M.. 8/9; M. and L., 12/8,
osmor Ferrite Rod Aerlals, L, and M.
for transistor circuits. 10/- each.

Ferrite Rods, 8 x 3in., 6 x 1n., 6 x 5/,4in., 3/~
Ii.F. Cokea, 2/6. Osntor QCL, 8/8.

T . Coils, A/HF, /- pair; HAX, 3/6.
serewdrlver, 3in., 8d. Test Prods, 2/ ca.
Neoside Trimming Tool, 1/8,
~Neon Malns Tester Serewdriver, /-
Multicore Solder, 4d, vd. Dlsbenser. 2/6.

Aluminium Chasslg, 18 s.w.g, Plain,
undrilled. 4 sides, riveted corners,
lattice Axing holes, 2Hn. sides, 7 x din.,
4/9; 9 x 7in.. 5/9; 11 x 7in., 6/9: 13 x 8in.,
8/6: 14 x 1lin.. 10/6; 156 x l4in., 12/6.
Alumninium Panecls, 18 s.w.g., 12 x 12In.,
4/6: 18 x 9in,, 4/-: 12 x 8in., 3/=; 10 x Tin..
2/3: 8 x 6in., 2/+; 6 x 4in., /6.

7 x 4in., 21/-

Tuning Gan® with trimmers lo/8
6 Mullard Transistors and diode 4216
Constructor’'s Booklet 2/-
3 ohm O.P. Trans. O.P.T.1 10/6

NEW MULLARD TRANSISTORS
QCT71L §/-, OCT2 /8. OC8ID 77/8, OC8L 7/8,
QC44 8/-, OC45 8/-. 0C17110/8. AF117 9/6.
sun Miniature Condenscrs, 0.1 mFd,
30v.. 1/3. 1, 2. 4, 5,8, 16, 25, 30, 50, 100 mFd
15 volt, 2/G ea. Transistor Holdors, 1/3

SINCLAIR  “SLIMLINE” RADBDIO
Med. wave kit, 2 transistors. 2 diodes,
earphone, ferrite acrial. Cabinet

3x 1t x 1in, 49/6, batt, 3/

ADASTRA 3.3 AMPLIFIER 3 WATTS
HIGH FIDELITY AT LOW COST

READY BUILT, WIRED AND TESTED
ALC, 200-250V.  Valves BCLS6 and EZ80.
3 ohms output. Controls: hass boost.
treble and volume. Separate front panel
with e luxe finish, Quality mains trans-
former, ELnamelled chassis gin, X 5in. X
din. Price £4.18.6. Details S.AE.

“performs agreeably well (The Gramophone)

COMPONENT sHOP 337 WHITEHORSE ROAD

SPECIALISTS

P.P. Charge 1- C.0.D. 2i-

WEST CROYDON

Telephone: THO 1665
(Export twwelcome. Send remitlance.

ertra. and exira posiage. no €.0. D)

RECORD PLAYER
FROM £9.19.6

AND
SAVE
POUNDS!!

3 Speed Autochange or Single Player
inits supplicd with Brand New 2-tone
de tuxe Portable Cabinets 17xB5x8kn.
strong carrying handle, gilz finish
¢lips and hinges, As used by ¥amous
Make for 20gns. modets. Ready cut-
out motor board 14x13in. Froat bafle
with 7 X 4in. high flux loudspeaker
and 3 watt 2 valve UY85, UCL82I-
stage amplifier ready built om metal
chassis 12 X 3 X 2} Quality 3 ohm
output transfor ., Jow hum level
cirenit. Volume and Tone controls.
3-core safely mains lead. Al items
fit together perfectly,  Speelal Ine
structions  enable assembly in 30
minutes, only 3 wires to fein! 12-
month writien guarantee, Avallable
separatelv or package deals as below,
AJTOCHANGER KIT8 COMPLETE (as above)
B.8.R. Monaroh .. .. £11,10.0 P.P, 8/8
Garrard Autosiim .. EI2180P.P.5/8
SBINGLE PLAYER KITS, Complete (as above)
E.MLI Junjor .. .. £9.16.8 P.P. 5/6
Garrard SRP 10 Auto stop/stars

£11.8.0 P.P. 5/8
OR SEPARATELY .
Cabinet with bosrd 14 x 13in,

out out to your choioe £3.0.8 P.P, 3/8
Amplifier with 7 x 4in. vpeaker £3.17.8 I.P. 2/6
AUTOCHANGERS

BS8.R, UAl4 ag 25,198 P.P. 4/8

B.8.R. UA1S Slimiine £6.17.8 P.P. ¢/8

Garrard Autoslim .. $6.17.8P.P.4/6
SINGLE PLAYERS

Garrard SRP10 .. 0a 25.5.0 P.P. 4/8

E.M.1. auto stop/start .. 55,0 P.P. 4/8

E.M.1. Junior oo £3.7.8 P.P. 3/6

TRANSCRIPTION UNITS
Garrard 4HF ., oo
Phillps AG1018 ..
Garrard AT6 .

BARGAIN
B.S.R. Autoohanve UA1R
Sterso/Mono .. 5 £7.10.0 P.P. 4/6
Ronl hire styll

tyl 5/-. db d 15/
Mono GP5S Xtals 15/-; Sterso Rennette 80/-,

BARGAIN BINGLE PLAYER KIT 290/250 v. A.C.,
(leas caoinet)

£5.15.0 von

With 2-stage Amplider; 3 watt; 8 valves, UCLS2.
UY85: High-Bux 5in. speaker; 4-speed E.M.L
Turntable, 18, 33, 45, 78 r.p.m.. Orystal Pick-up
for LP/BTD. Reoords, 7in,. 10in., 12in.; Cut omt
Mounting boards 12} x 9iin.

ARDENTE TRANSBISTOR TRANSFORMERS
D3085, 7.3 CT:1 Push~Pull to 8 ohim- tor OC72, 11/-
D30284. 1.74:1 C.T. Push-Pull Drive for OC78, 11/~
D3058, 11. QOutput te 3 ohms tor OC72. efo., 11/«
D167. 18.2:1 Output to 3 ohms for 0OC72, ele.. 18/-
D238, 4.5:1 Driver, {in., x {in, x }in_ 11/8
D240, 8,5:1 Driver, }in. 1 }in. 1 iin. 11/8
ARDENTE TRANSISTOR YVOLUME CONTROLS
V01548, 5K with switch dia. .8tn, 8/3
DEAF AID EARPIEOE. Xtsl or magnstio kil
SUB-MIN, JACK AND PLU# 2.5 or 1.5 mm. 3/6 pair.

MINIATURE PANEL METERS

Size Hin, sq. Preciston jewelled bear-

ings. 2% accuracy, silvered dials, black
numerals  and  line ointerd,  7ero

adjustment serew on front of meter.

0-1 mA 2716 0-30uA 39/6

0-3 mA R7/8 0-30812.\ .. 32/6

0-300V 2718 8 NMeter . 3B/-
MOVING COIL MULTIMETER TK20a

0-1000 v. A.C./D.C.. ohms .0-100k, etc.. 48/6.
0-150 ma. 2in, scaie
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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
opportunicies, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to seek high qualifications
to secure the top jobs which are waiting to be filled.
Most of all, the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—unlikelyyto be affec-
ted by possible future recessions in other industries.

The British National Radio School has had 25 years’
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The Schoo! is entirely independent and
specialises ONLY in the teaching of electronic subjects.
it employs only fully qualified staff to conduct and

LEARN - THE
PRACTICAL

Learn — by building — an
internatiopel receiver in
the top quality class . . .
nine transistors . . . L.W.
MW, TWO SHORT
WAVE Bands and VHF/

. incorparates every
modern  receiver  design
technique

Transistorised

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-

£20.000 ohmt/voit
modern multi-

range test meter ,, Cathode ray ostilioscope

signal generator
of new design and
wide frequeney

cessful completion of a course of study.

A special feature of our system is 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
comfort of one’s own home and over any period of time
desired.

EXAMINATION COURSES

@ CITY & GUILDS TELECOM. TECHNICIANS' CERT.
@ CITY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.I.R.E. EXAMINAT.ON

@ RADIO AMATEURS’ LICENCE EXAMINATION.

@ P.M.G. CERTIFICATES FOR RADIO OPERATORS.
@ R.T.E.B. SERVICING CERT!FICATES.

OTHER COURSES
@® MATHEMATICS
@ TELEVISION
@ TRANSISTORS

® SERVO-MECHANISMS

@® COMPUTERS

® RADAR & NAVIGATIONAL
AIDS

ADDRESS ..

{ am interested in

to show how cirenits
work . . .

coverage . .,

Complete picture way
library of theory books and
Practical manuals . , .
NO MATHEMATICSI

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

This is a new complete experimental course comprising a
mixture of theory and practical work using a very full
range of clectronic components and apparatus. Starting
right from the beginning—or at a later stage if needed—the
course enables the student to build ub all the hasie elec-

«construy
E sign fully transistorised receiver
using nine transistors and covering long and medium wave
and TWO SHORT WAVERBANDS plus VHF/F i
Itis of real luxury guality throughout—operates
yorld. K

[ a

hattery and can be used anywhere in the ivery pre-

SCNnt- fechnique in circuitry is covered and the course
also ludes multi-range test meter: signal generator and
oscilloseope. By the end of the course the student will be

able to deal with any type of servicing work with eonti-
dence and will also have a very useful workshop of equip-
ment. Nearly 100 interesting and absorbing LEXPERI-
ME S are earried out during this comprehensiv ourse
enabling andone to gain full mastery of electronics.

I POSTINOW T F A ¥V R F YV}
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUWUSE, READING, BERKS.
Piease send me your free Brochure, giving details of your Courses, without any obligation, to —

NAME . ... W —

........... v ) Please

........ course above

|

]

]

, ]
1 Block Caps |

I

[}

!

i
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The Role of Broadcasting

HE recent events subsequent to the appearance of those
Telectronic buccaneers Radio Caroline and Radio Atlanta
have raised many interesting points. At the time of write
ing, the situation is still unresolved, although the fate of these
floating “ discophoriums > seems sealed by way of restrictive
legislation. However, we do not intend to enter into the rights
and wrongs of the affair. but to follow certain trains of thought.
Casting aside. therefore. any legal, moral or cultral con-
siderations, it becomes manifestly clear that there exists a
quite considerable public for the type of wares dispensed by
Caroline and her sister craft. [If there was ever any doubt,
confirmation came by way of the extraordinary announce-
ment from the BBC that their Saturday afternoon sports
broadcasts on the Light Programme would be replaced by
Caroline-type continuous pop music. Coming at the height
of the controversy this was not only an admissien of the
drawing power of such broadcasts but even gave the
impression of a panic measure.

Having established the existence of the demand for con-
tinuous pop music (though how any devotee can listeff; to
more than one station at once is baffling, for we already have
Radio Luxembourg and others) let us go a stage further.

On a recent TV Interview. a spokesman for Radio Caroline
talked of a great and general requirement for continuous
background music with the minimum of interruption. His
point (which is shared by others) was that TV is the medium
for those wishing to sit and concentrate. whereas radio should
be relegated more and more to providing only a non-stop
supply of music which can be turned on and off like a tap.

So now we come to the fundamental issue: should this
be the ultimate role of broadcasting?

The fact that pop music is cited is irrelevant; it could as
well be any kind of music—indeed, so far as some are con-
cerned. even perhaps traffic noises or sound effects! The need.
apnarently. is to soak continually in sound like blotting paper.

Transistor radios. due to their advantage of wnortability.
have unfortunately contributed something to this morbid
craving for background music, or noise. It is common
enough to hear them being played loudly while the “audience”
virtually ignores its efforts to entertain. We see the same
thing in other places where somebody will feed a juke box
with coins, only to become completely oblivious (perhaps
wisely) to the less-than-hi-fi being pounded out, except in
attempting to converse above the level of disorted watts. We
also see it in the vogue for piped music at railway stations,
in restaurants, clubs, pubs, lifts, etc. We shudder to think
where it might be encountered next!

This pathological craving for noise for the sake of noise is
a symptom of modern living and as such is the province of
the psychiatrist, the neurologist and the sociologist. What
we are concerned about is this tendency to regard sound
broadcasting as a kind of super piped background music.
Surely this is not the role of broadcasting?
e R O O AR

Our next issue dated August will be published on July 7th
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NEWS AT HOME
AND ABROAD

PRACTICAL WIRELESS July, 1964

RN. Radio Amateurs Donate Receiver

"I'WO serving members of the Royal Navy Amateur Radio Society
recently made a call at the home, in Crewe. of 18-years-old
John Hall who was paralysed as a result of an accident while
serving in the Royal Navy. The visit was made in response to an
appeal for help after another radio amateur had informed the
R.N.ARS. of John Hall's interest in wireless. and so on
April 18th. G3SJQ and G3JFF

EUROPE'S FIRST QUARTZ GROWING PLANT

HE first commercial quartz-growing plant in Europc has been
established by Standard Telephones and Cables Limited at
their recently opened quurtz crystal factory at Harlow, Fssex.

Using specially designed pressure vessels and control equipment,
STC technicians have perfected a process which permits the growth
in less than a month, of large pieces of radio quality quartz. suitable
for use in the frequency control units used extensively in broadcast
transmitters, telephone and communications equipment. Against
‘this the world's deposits of
natural quartz  took  over
3,000,000 years to form.

Whereas natural quartz stones
are very irregular in shape and
carry unwanted minerals and
other inclusions, these man-made
quartz crystals are geometrically
shaped and virtually free of
defects This new process also
presents economical advantages,
as natural quartz of suitable
grade (which is obtained entirely
from Brazil) is expensive and the
large pieces necessary for manu-
facture into frequency control
devices are rare.

The growing process of the
cultured quartz takes place inside
10ft. high, 12in. diameter steel
cylinders at pressures of about
24,0001b./sq. in. and at about
400°C. Small, easily obtainable
quartz chips are dissolved in
caustic soda under these condi-
tions and the quartz re-appears
as a steady growth on special
“seed ™ crystals placed in the.
upper part of the cylinder.
Crystals grow to the required size
—about 1lb.—in 21 to 24 days.

(Sub-Lieutenant David Davies
and Chief Radio Supervisor
Michael Matthews respectively)
arrived at his home with a radio
receiver which local hams had
volunteered to modify for his use.

With this recciver and the help
of other radio amateurs in the
area. John Hall is now well on
the way to achieving his ambition
of obtaining an amateur trans-
mitting licence.

The quartz crystals shown in this illustration were grown in three weeks
at STC’s factory at Harlow.
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NEW TELEPHONE CABLE FOR S.E. ASIA

rl‘HE first stage of the South-

East Asia Commonwealth
submarine telephone cable sys-
tem (SEACOM) is to be laid in

the China Sea during the next
six months. Three cableships will
lay some 2,000 nautical miles of
cable linking Hong Kong, Jessel-

ADEN GETS NEW WIRELESS RECEIVING STATION

l*EARlNG completion at Salt Pans in Aden is a wireless
receiving station being built by Cable and Wireless (Mid East)
Lid. as a sister station to the Company's existing transmitting
station there. Between them. the two stations will provide a
number of wireless services linking London with cities in_various
parts of the Middle East, Africa and India. These services will
include public telegraph, leased circuits, telex and radio telephony.
In addition, the pair will serve as a radio relay station on the
London/Singapore, Hong Kong, Australia and Japan routes,

ton (Sabah) and Singapore—
operations which must be com-
pleted before the monsoen sea-
son starts in November. After
extensive testing, the link will be
opened for public service about
the beginning of February next
year.

SEACOM will introduce
greatly improved communica-
tions both with and throughout
the area, and a second stage in its
development will complete the
system to Australia, This will
join Singapore and Hong Kong
to COMPAC and CANTAT.

Radio Safety Device for Swimmers

U.S.S.R.
device which will automatically send out radio

FNGINEERS in

4 acoustic”
distress siznals should any mis-
hap occur to a swimmer carrying
it.

The device consists of a minia-
ture transmitter—which can be
installed in a special pocket in a
bathing cap—and a receiver on
the shore. Should the swimmer
stay under water longer than a
minute. the transmitter will auto-
matically send out distress sig-
nals, to be picked up on shore by
the receiver, which will then
give out light and sound alarms.

The transmitter itself consists
of a sensor. a time relay. and a
piezoceramic generator of ultra-
sonic waves and works with an
accumulator.

the

Like COMPAC and CANTAT,
this latest submarine cable will
have a capacity of 80 telephone
channels, with stable circuits for
all types of telecommun.cations.

have announced a ‘‘hydro-

New Branch of “ Talking Book " Library

(')N Friday, 1st May, Lord Fraser of Lonsdale, C.H., C.B.E.,
Vice-President of the Royal National Institute for the Blind
and Chairman of St. Dunstan’s, opened at Punch Street, Bolton,
Lancashire, the Northern Branch of the Nuffield Talking Book
Library for the Blind.

The new premises at Punch Street have been established to

provide a localised library for the blind men and women - of
Scotland and the North of England because, as a result  of
recent technical advancements which have enabled the Library to
accept a greatly increased membership, it has become impossible
for the original premises in Middlesex to cope for the whole country.

These technical advancements refer to the Library’s tape
machines which in 1959 replaced the existing stock of dise record-
ings of literary works, which was necessarily limited in capacity.
The present system, utilising a half<nch tape carrying no fewer

Safety Plan to Protect Consumers

()N the eve of the Annual Conference (April 26th—29th) of
the Radio and Television Retailer's Association and the
Electrical Appliance Association. the President of the two Associa-
tions, Mr. A. R. Mitchell, explained a ncw * Safe Shopping”
plan for the public. which was launched at this year’s Conference.

"The aim of the plan, as outlined by Mr. Mitchell. is to help
protect the public from the increasing number of “ apparently
‘free ' offers, switchselling, excessive interest charges, *vanishing

- salesmen ’ and other devices” appearing in the domestic electrical
retail market.

Under the plan, members of the public shopping at EAA shops
will receive a registration card with their purchases of major
electrical appliances and on return of this card to the Association
they will be enrolk d on a new Consumer Register. The card
will then be returned to them with the serial number under which
they have been enrolled. They can then write to the Association
with any enquiries they may have; for advice or to complain —
either about a product bought, or about service received, or about
costs or either or both. Subsequently each enquiry will
investigated, the appropriate ones going before special committees
which will then deal wigh them.
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than eighteen tracks,
some twenty-one hours of read-
ing time in one cassette.

The continued existence of the
Talking Books Library—an en-
tirely  British  innovation—is

provides .

made possible to a large extent

by the network of wvolunteers
throughout the country who help
to install and service Talking
Book machines.

The rapid expansion of the
Library membership now
increases the need for these
servicing volunteers
D. Finlay-Maxwell,
Organiser
teers. would be glad to hear
from suitably qualified people
within the Bolton Branch service
area who would be prepared to

Honorary

help in this vital and rewarding .

work. Potential volunteers should
write to him care of J. Gladstone
and Co. Ltd., Wellington Mills,
Huddersfieid, Yorkshire.

and Mr, .

of Servicing Volun- .
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TRANSISTOR

25 Watt P.A.
AMPLIFIER

BY

A . SHORT

J.

amplifier is required at places remote from an

a.c. mains supply. To address crowds on
sporting and gala occasions, for the modulation of
mobile transmitters, and to control and inform
the public at outdoor meetings, or for strect
advertising—these are but a few of the possible
applications. A portable amplifier for use with
electric guitars, now popular in dance bands, may
be a further requircment.

It is, of course, practicable to operate a valve
amplifier from a rotary or vibratory convertor.
This system has the disadvantage, however, of
being electrically inefficient, and large accumula-
tors are necessary to provide the power for a rela-
tively modest signal output. Methods of increasing
the electrical efficiency of various systems, intro-
duce—in their turn—further complications.

THERE are many occasions when an audio

Advantages of Transistors

A transistor amplifier offers a very attractive
answer to the problem. Firstly, a high degree of
electrical efticiency can be obtained. Secondly,
with no warm-up time involved, the unit need only
be switched on for the actual occasions when it
is required. Thirdly. the unit is much smaller and
lighter than an cquivalent valve amplifier. Fourthly,
with no fragile valves included. the unit can be
made more robust and less liable to damage than
a valve amplifier. Fifthly. transistors can be
expected to have an appreciably longer life than
valves when worked under comparable conditions.

Design Requirements

It was decided that a useful Tevel of power out-
put for a simple, home constructed, transistor p.a.
amplifier would be a nominal 25W peak audio.
This permits the use of a pair of a wide selection
of power transistors now offered by the manufac-
turers. Costs involved at this level are not exces-
sive. and the remaining materials required can be
readily obtaincd. [If higher pawer levels are
required mare power transistors will be needed to
drive the output stage and the cost of the ampli-
ficr increasces sharply.

Concerning frequency range, it was decided that
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a nominal 200¢/s to 7.000c/s, would be required.
This has been achieved with reasonable linearity in
the design. Some modest falling off of gain occurs
at each end of this range, but the quality of repro-
duction under p.a. conditions is good.

The power supply requirements of an audio
amplifier can be considerably reduced if the output
stage is operated in Class B, as is now standard
practice in transistor technique. A further advan-
tage of using this mode of operation is that it cuts
down the heat dissipation of the output transistors
and reduces cooling problems.

In the prototype model of this amplifier it was
considered unlikely that the amplifier would be
actually producing its 25W for more than a few
moments at a time. and the cooling was reduced
further to accommoditte this factor. Should it be
thought that the amplifier might be operated at
maximum output for appreciable periods, the cool-
ing of the power transistors should be improved
accordingly. This can be achieved by mounting the
transistors on heavy copper, rather than aluminium,
increasing the area of contact between the copper
and the casing af the amplifier. and increasing the
thickness and size of the amplifier instrument case.
As the amplifier case is being used as heat *“sink ”
or radiator, care must be taken to sec that it is
always used in a well ventilated situation.

The Circuit

The circuit consists of four stages: a.f. amplifier,
phase splitter, push-pull driver, and output stage.
For simplicity and economy the phase splitter, and
push-pull driver stages are directly coupled. The
output stage drives the loudspeakers via the auto-
transformer.

The a.f. amplifier Tr1 is a high gain stage
employing an NKT223 audio transistor in Class
“A” working at about 1mA. The circuit is com-
pletely orthodox and is fully temperature stable.
The stage should be fed in a manner appropriate
to the type of signal source employed.

In the circuit diagram shown, the appropriate
components to suit the output from a crvstal nick-
up or crystal microphone are given. It will be
fonnd advisable fo keep the resistance of the
volume control VR1 low to help to keep inont
noises at a low level, particularly when the ampli-
fier is used in a situation having low ambient back-
ground noise.

The Second Stage

The second stage transistor Tr2 accepts the large
output signal from the a.f. amplifier and, by means
of a split load in collector and emitter circuits,
produces two phase-opposed signals to be applied
to the driver stage.

Of the available 8-9V h.t. rail, two volts appear
across cach of the two load resistors R10 and R11,
and 4V across the transistor. This permits a maxi-
mum theoretical peak-to-peak signal of 4V to be
applied to the two halves of the following stage.
The large bias, of just over 2V, applied to the base
of this transistor is in accordance with the high
emitter voltage.’

As part of the load is in the emitter circuit of
this stage, a large signal voltage excursion occurs
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on the base of Tr2. The collector current and
collector resistor of the first stage are so selected as
to make avaluble this large voltage swing (+2V).
The Third Stage

The third or driver stage consists of two transis-
tors Tr3. Tr4 working in Class A push-pull to
provide drive for the output stage.  These two
transistors are directly coupled to emitter and
collector of the preceding phase-splitter. and the
steady voltages on these points provide the bias for
the driver stage.

Decoupled emitter resistors adjust the standing

current in these transistors to about 25SmA each,
and the collectors are partially starved of h.t.
voltage to keep the collector dissipation below the
rated maximum for these components. The collec-
tors of these transistors are connected to separate
primaries of the driver transformer T1, wound so
that the d.c. flux of the collector currents tends to
cancel out. The a.c. fields, however, being in push-
pull, are additive and are applied to the transfor-
mer secondary. The d.c. flux from the bias currents
in the secondary is balanced out in the same way
as in the primary.

The transistors in this stage should preferably
be a matched pair.

The Output Stage

The ontput stage consists of a pair of matched
power transistors, TrS, Tr6. in Class B push-pull,
and these are counled to the loudspeakers via an
auto-transformer T2,  An auto-transformer is used
here hecause of the simplicity of construction of
this component. The power transistors are cooled
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COMPONENTS LIST

Resistors:
RI IMQ
R2  33kQ
R3 47kQ
R4 4.7kQ
R5 tkQ
R6 39k
R7 100k
R8 18k(}
RS IMQ
RIO -5k}

Rl
R12
R13
R14
RI5
R16
R17
R18
R19
R20

1-5k0
4700, $W
10

100¢2
2200
1-5kQ

All +109%, iW except where otherwise stated.

potentiometer,

VRI 50k carbon

Capacitors:
Cl  22pF silver mica
C2  100uF electrolytic 12V
C3  100uF electrolytic 12V
C4  100uF electrolytic 12V
C5 100uF electrolytic 12V
C6  100uF electrolytic 12V
C7  47pF silver mica 2%
C8 1,000uF electrolytic 12V
C9  100uF electrolytic 12V
C1i0 100uF electrolytic 12V
Cil  100uF electrolytic 12V

Transformers:

TI Driver transformer (see text)
T2 Output transformer (see text)

Transistors:

Trl NKT223, Tr2 NKT223, Tr3 NKT228, Tr4
NKT228, Tr5 NKT404, Tré NKT404

Fig. |: The circuit of the amplifier.

4
1] o
: A tTT— -12v
H ?16 RI7Z 1
: —100uF P 2002 |
: 4
0 1 R12
" R = R 1 470 R19
' B2 i 13 ] 8200
b kg 470 wok NKT228 E A
P w
]
R1 H
Mo LS
; ) 150
s T2
o 1o NKT404
NKT223 NKT223
K
Tr6
NKT404
LS.
1B
R8
47k F o 2iskn
R20 »
{ R7 vl 8200 ¢
f‘ 1(()10 o mu)s ama
Cc3 RS R13
kO 100
fT +
bt =

2 Optional negative feed-back

S...Start F...Finisk
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by a thick }in. aluminium plate on
‘which they are mounted, which is,
in turn, bolted directly to the metal
case holding the amplifier. The case
then serves to cool the transistors,
Mica washers and silicone grease
between the cooling plate and the
body of the transistor serve to pro-
vide electrical insulation while main-
taining thermal conductivity. The
mica washers and insulating bushes
for the transistor mounting bolts are
provided by the transistor manufac-
qurers.

In the prototype it was found con-
venient to mount the output trans-
former a short distance from the
amplifier. When this is done, care
must be taken to ensure that the
connecting leads are thick and of
low resistance, as currents of about
3A flow during peak signals.

When the output transformer -is
‘mounted in the same case as the
amplifier the cores of the driver and
output transformers should be kept
at right angles to one another,

Construction

The first three stages are best con-
structed on a *“ home-made * printed
circuit board, the full size layout of

which is given in Fig. 2.
The copper coated laminate may

-ve
Ie
\,
10
[
[ 3R]
o/
iR
| ;
18}
E -
S
et}
[ ]
ol R e {1 N
p> (. Ne - AN
l 2.9l
R R
c2 8] |cs| [FIEIS
+ | SV e}
i hd
[ | S 1
Y
L2

Fig. 2 (above): This illustration of the printed circuit is
drawn full-scale and may be used as a template.

Fig. 3 (left): The layout of components.

be obtained from one of a number of advertisers
in this magazine, and is cut to size with a fine
hacksaw blade. The copper should then be brought
to a bright shining finish by scouring with * Vim ”
or other detergent scourer, and well dried.

A stencil of the printed circuit diagram should
be made by cutting out and sticking Fig. 2, or a
tracing thereof, to an ordinary postcard and cutting
out the black portions with a sharp bladed pen-
knife. The extracted pieces should be kept on one
side to later locate the drilling holes.

The circuit diagram is then transferred to the
copper laminate by drawing with a pencil through
the cut-out portions of the stencil onto the copper.
Once this has been done and checked, the printed
circuit diagram on the copper can be filled in with
a dark varnish stain, or dark french polish applied
with an artist’s brush. The identifying letters may
also be marked in varnish if desired.

The varnish will now protect the covered copper
from the etching solution to be used. The unpro-
tected portions are to be dissolved away, so care
must be taken to avoid greasy finger marks or
varnish splashes on these parts. :
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The Etching Process

The etching solution consists of 4oz, ferric
chloride, 1oz hydrochloric acid. 6oz. water, this
solution ¢an be made up by the local chemist.

A sufficient quantity of this solution should be
poured in to a non-metallic container and the
laminate floated, fuce down, on its surface. The rate
of etching varies largely with temparature and
may take 15 to 30 minutes or more. As soon as all
trace of the unwanted copper has disappeared. the
board should be well washed in running water to
remove all traces of the etching solution.

When dry the board is drilled at the points
indicated on the printed circuit diagram Fig. 2 and
the varnish carefully scraped away with a sharp
knife from the points to be soldered.

The components should then be inserted in posi-
tion. as shown in Fig. 3 and soldered to the copper
laminate. All loose ends should then be clipped off,

5..
%,

The driver transformer ready to be clamped into position.

Primary 1 Primary 2 Secondary

480 turns 480 turns 160+160 turns
28 swq, 28 swq, 26 sw.g.
S F s| F

Aluminium
l strip

1y
—= s |

I

winaings
*C’ core
r—
S
4;:'
480 =
S...Start of winding turns = 160
. . [
F.....Finish of winding =1 1| turns
All turns to be wound L
in the same direction - 160
= turns
480 €3
turns %
- 8
PR

Fig. 4: Winding details for the driver transformer, T1.
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connecting leads inserted and soldered, and the
completed printed circuit board mounted in the
instrument case by nuts and bolts through the
unused ends of the printed circuit board.

Ensure that the underside of the board is well
clear of adjacent metal work. The board is now
best removed from the case until all assembly and
testing has been completed.

The Driver Transformer

The driver transformer T1 is quite simple and
may be constructed in a few hours. It consists of
two primaries of 480 turns each of 28 s.w.g.
enamelled copper wire, and a centre-tapped secon-
dary of 160 + 160 turns of 26 s.w.g. enamelled
copper wire, wound on a type HWR 10/16/5
English Electric * C * core pair, or equivalent, see
Fig. 4.

The required dimensions of the core are: cross-
sectional area through centre limb, approximately
0-3 square inch. length of flux path approximately
5in.. window area approx } square inch as indica-
ted in Fig. 5. A suitable core may be conveniently
recovered from an old a.f. or output transformer.

The laminations should be thin for minimum
losses.
Length (R——
of H H
magnetlc‘-ne H
path H L Sy
Y ) *
| ) #
A | )
e rd
Window o at
area v :
1/4.----..5
Cross—/
sectional
area /_ /
Y — S—
’ »
! H
; '
[ Window ]
. ot P a H
<’ Cores 447 are d
s :
1 @
Leor;gth I 1 / E
magnetic &-_ _________ { _________ .
path

Fig. 5: Critical measurements for the transformer cores.

A cardboard bobbin should be first constructed
to fit the core. This should be well dried and shell-
acked. The two primaries. of 480 turns each, are
first wound in even layers, a layer of thin paper
between each layer. Two layers of Sellotape should
separate the two primaries from one another, and
another two layers separate the primary from the
secondary. .

The secondary of 160 -4+ 160 turns is then
wound. bringing out a connection to the centre tap,
and the final assembly firmly overtaped with
Sellotape. All windings are in the same direction
and the ends of the primaries brought out through
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the sides of the bobbin on the opposite side to
those of the secondary.

The core should now be inserted. If “C” cores
are used the two halves must be clamped firmly
together. If laminations are used they must be
inserted alternately from opposite sides to avoid
having an air gap in the core, the final laminations
being wedged, if necessary, to avoid buzz and
chatter when the transformer is used.

A small tag-board should now be strapped to the
transformer to take the connections to the
windings, and each winding identified on the tag
board.

9

The Output Transformer

For quality of reproduction, efficiency, and ease
of construction, it was decided to design the output
auto transformer T2 to generous proportions. The
resulting performance, on test, was therefore found
to be extremely satisfactory and the amount of
wire winding involved was surprisingly small.

The prototype was required, primarily, to drive
two 15€ loudspeakers in parallel, but by means of
a little juggling in design a most effective compro-
mise to permit the use of alternatively one or two
15Q, two or eight 3{} loudspeakers, has been pro-
duced. The transformer consists of a single
winding of 272 turns, tapped at 68 turns and 136
turns from one end as shown in Fig. 6. The two
halves of the winding are wound with different
sizes of wire to take into account the currents
flowing.

The core consists of two pairs of English Electric
HWR 50/32/5 *“C™ cores, or equivalent. The
approximate dimensions of a suitable core are:
Cross sectional area through centre limb, 1-8
square inches, length of flux path. 8in. window
area 2} square inches, all approximate (refer to
Fig. 5.

‘A suitable core of these dimensions, or’ the
actual *“C” cores themselves, can often be
recovered from an ex-Government transformer,
bought for a few shillings.

A suitable bobbin should be made to fit the core
and well dried and shellacked. The end of the
18s.w.g. wire is passed through a hole made in the
side of the former and 136 turns wound on in even
layers, a thin layer of tissue paper between each
layer. The end is brought out through another hole
in the side of the former where it is connected to
the end of the 15s.w.g. wire.

Sixty-eight turns of 15s.w.g. wire are now wound,
and at the end of this portion a loop of wire, to
provide the second tapping point. is passed through
a suitable hole in the side of the former.

The final 68 turns are now wound and the whole
assembly firmly taped to prevent buzz and chatter
when the transformer is used. All windings should

"be wound in the same direction.
- The core may now be placed in position and
firmly clamped toeether to prevent gaos in the
magnetic circuit. The wires from the winding can
now have their ends cleaned and soldered firmly
to a suitable tag strip.

Alternative Cores

Both transformers have been designed with
.ample margins of tolerance to accept modest devia-

July, 1964

tions from the size of core specified, without
change of number of turns. It should be apprecia-
ted, however, that in general, decrease in the size
of the core requires an increase in the number of
turns of all windings, and that finer gauges of wires
will then be needed due to the smaller window
areas. This, in turn, leads to increases in winding
resistance, an undesirable characteristic.

The cores specified may be obtained from
English Electric Co., Transformer Sales Dept, East
Lancashire Road, Liverpool 10, Lancs.

136 turns
Collector 18 sw.q.

TS

Point ‘A’

Collector Tr6

Collector 1 2 3 4
TS _

. v One
Point A | B0
Lollector Tr6 _ LS.

(b) Two 150 Loudspeakers 1?5”5[
TLs,
Point ‘A’
One
Collector Tré _ . \3nLs,
(c) Two 30 Loudspeakers l%?f{
LS,
b}
Collector
5 4
Point A One
Collector Tré E%

{
(

[ [ I [ ra%"fs.

Onel y[Onel {Onel IOne[ [Onel IOnel
30 30 30 30 3N 30
LS, LS, LS. LS. LS LS,

(d) Eight 30 Loudspeakers

Fig. 6: Alternative output transformer arrangements.
Assembly of the Components

Flexible flying leads are attached to points C,
D, G, V, W and X. A red battery lead is attached
to point B and a black battery lead to point A, a
flexible flying lead is also attached to each of these .
two points.

Connect the centre conductor of a length of
microphone cable to point H and the screening to
point J. This cable goes to the volume control.

~—continued on page 239
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model control

receivers

TWO RECEIVER DESIGNS FOR 27Mc|s BAND OPERATION
BY F. G. RAYER

[1HE two model control receivers described here
are for use with any home constructed or
ready-made c.w. model control transmitter,

working in the 27Mcjs band. The actual trans-

mitter may have one or two valves, the higher
power obtained from two valves being needed when
maximum range is required.

The first receiver to be described is of very
simple type. and is easily adjusted. It is suitable
for short range working only—indoors, in a garden,
or when sailing a boat on a small pond.

Much greater range is obtainable with the super-

Fig. 1: A simple two-transistor receiver for short range
work.

Paxolin
4%

Fig. 2: The method of construction for the transistor
receiver recommended by the author.

regenerative one-valve receiver., so it is suitable
for planes and boats. It will also give good range
with a low-power (hand held) transmitier.

Transistor Receiver

The circuit of this simple two transistar receiver
is shown in Fig. 1.

When the carrier signal is received, the diode
causes the base of transistor Trl to become
negative. Trl conducts, increasing the voltage
drop in the collector circuit resistors (R1, VR1)
so the base voltage of Tr2 is more positive,
releasing the relay RLA so that the relay contacts
close.

The receiver parts can be assembled on a small
piece of paxolin, or on a tag board (see Fig. 2).
The layout is not important, though coanections
in the tuned circuit should be reasonably short.

The tuning coil can be self-supporting, and can
have 12 turns of 18 s.w.g. bare or enameiled wire.
It is about lin. inside diameter, and about in,
long. The tapping 2 is four turns from end 3, and
the coil is supported by soldening it to tags.

i or best results. a good quality diode for 27TMc¢/s
or higher frequency is required. Most types,
except cheap sub-standard surplus, are satisfactory,
Tri is a high-gain audio or r.f. transistor, such as
OC71. etc. Tr2 is a small output type transistor.
such as OC72. The transistors operawe as direct
current amplifiers. their cut-off frequency is thus
of no importance. but they should have high gain.

The relav is the usual model control type, with
1.000 to 5.0000) windings. A SmA. 10mA or similar
meter. or multi-range meter. is placed in one
battery lead for tuning purposes.

Tuning Up

A vertical aerial. some 16in. to 2zin. long, is
connected to 1 on the coil. The transmitter aerial
may be removed. With the transmitter and
receiver near together, the 30pF trimmer TC1 is
rotated until a dip in current is observed each
time the transmitter is keyed. Tuning is quite flat.
The transmitter aerial can then be added. and the
receiver is moved a few yards away, and the 100k
potentiometer and trimmer are set for best results.

Range should be sufiicient for the purposes
mentioned when used in conjunction with a two-
valve transmitter. For maximum possible range,
the tapping 2 may be modified a turn at a time,
to suit the diode and Trl. The aemal may also
be lengthened, and the turns on the coil can be
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C1
OOgET

Fig. 3: A super-regenerative circuit for better reception.

adjusted so that resonance is obtained with the
30pF trimmer nearly completely unscrewed.

Super-regenerative Receiver

The circuit of a more sensitive receiver
employing a single valve is shown in Fig. 3.

The small coil L1 is tuned to 27Mc/s by
a——Core’A" i 4 (left): Winding
details of the 27Mc/s coil.

_—

-——H turns

Fig. 5 (below): The con-
struction of the quench

coil.
="—15 turns

N\ ==
Former
7mm.x  Fig. 6 (right): The layout
\24"’(“-, and wiring of the one-valve
. : Core B iver.
o g e receiver

300
turns
Q4 | 36swg

Sy -g}m_(:oil L2

i
',1"”(' ‘Wood former
L i——2'dia.x 1}4 long
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adjusting its core and the 30pF trimmer TCI.
Rcgeneration is obtained from the feedback wind-
ing which is coupled to L1.

L2 is the quench coil. with jts own feedback
winding. and it takes the valve in and out of
oscillation.

‘T'his super-regeneration receiver gives great
sensitivity, and a good current change (to operate
the relay) even with a weak input signal.

The 27Mc/s coil is wound with 26 s.w.g.
enamelled wire, with turns side by side, as in Fig.
4. A space of about in. is left between 11 turn
and 15 turn windings. Two cores are necessary
in the coil. one inserted from each end. Each
core is initially screwed in for about two-thirds
of its length. Both windings are in the same
direction, and touches of adhesive will help hold
the ends.

- A piece of wood }in. in diameter and about 14in.
long is used for the quench coil. Two paxolin
discs. about 1din. in diameter, and with 4in. holes,
are cemented on the wooden former. leaving 9mm
winding space, as in Fig. 5. Both windings are of
36 s.w.g. enamelled or silk covered wire, and are
in the same direction.

The 600 turn winding begins at Q1. and ends
at Q2. A strip of paper is then placed over this
winding, and the 300 turn winding is put on,
beginning at Q3 and terminating at Q4.

HT+

Relay HT= LT +
[

Paxolin
tag board

3x 2%

Quench
coul

TC1
30pF trimmer soldered
to tags (not shown)

Aerial

The receiver .is built on a tag board or paxolin
panel, refer to the layout shown in Fig. 6. Leads
to the 27Mc/s coil. 30pF trimmer, valveholder,
and 100pF and 200pF capacitors must be very
short and direct. The quench coil can be held
with a2 woodscrew.

Valveholder tag numbers in Fig. 3 are for a
3V4., Other valves may be experimented with.
The best current change is obtained with a valve
having a high mutual conductance.

The relay is the ordinary high resistance model
control type, and a 10mA or similar meter is added
in the h.t. lead, Any 14V dry battery is satisfactory
for the filament. A 674V miniature battery is
necessary for h.t.

An aerial some 12in. to 18in. or so in length,
is connected, and the receiver is placed near the
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transmitier. the transmitter aerial being removed.
The 30pF trimmer is turned with an insulated tool
until the meter shows & current drop each ume
the transmitter key is closed. If this drop s
extremely small. screw in core A a little. and
unscrew the trimmer. to restore tuning. If no
current drop can be found. screw in core B a
litte. and again adjust the trimmer.

i the current drops when the transmitter Key is
closed. but does not rise immediately the key i
released. core B may be too far in. The inductance/
capacity ratio of circuit LI. TCI. depends on
the positions of core A and the 30pk trimmer,
while the degree of regeneration also depends on
the extent to which core B is screwed in. Adjust-

ments to obtain a good current drop are very easy

¥

2

% R A

The prototype of the two-transistor receiver.

PRACTICAL WIRELESS

231

=
The more sensitive one-valve receiver compieted.

near the transmitter, but become progressively
more critical, as the range is increased.

The aerial length also has considerable effect
on regeneration, so is best left unchanged, once
satisfactory adjustments have been mads. Any
change to the aerial, or core positions. will make
re-tuning necessary.  When adjustmends  have
allowed a good current change to be obiained at
some yards range. with no aerial on the transmitter,
the transmitter aerial can be added, and transmitter
tuning checked.

If no possible adjustments give any current drop.
connections 1o one winding of the 27Mc/s conl
may have been reversed. If L1 is readily tunable
to the transmitter signal, and only a very smull
current drop can be obtained. then connections w
one winding of the quench coil are probablv
reversed.

€€ M 1 2/
The “Junior’’ Crystal + 2
FURTHER INFORMATION CONCERNING
TRANSFORMERS
HE author of the Junior Set 4+ 2 (P.W.. Mav
1964), has asked us to point out that Messrs.

Radiospares have changed the size and design of

their T/T3 transformer. The new version is more
efficient and will of course work perfectly in the
receiver, but unfortunately will not it in the space
allocated for it on the board. If a larger sandwich
box is used to house the receiver, there will then be no
problem.

Should the new T/T3 transformer be used then
refer to Fig. 12 and call either of the widely spaced
tags red, and the other blue. Ol the closely spaced
tags take any outside one and call this yellow, and
the next tag to it brown. The other two tags are not
used. Red and blue may be changed round for best
results.

The following alternative transformers are all
absolutely suitable, will fit in the space provided,
but need changed colour coding:

D189 ARDENTE, T22 {(make unknown) (Messrs.
Henries Radio Ltd.).

LT/44. Fagle Products (Messrs. Sexton, 162 Grays
Inn Road, W.C.1.).

Coding Changes Ardente
(FFig. 12) 1.T/44 189 ‘ T22
For Blue read Gireen Blue Qutside
Red
tor Brown read White Green Outside
Green
For Red read Red Yellow Outside
Red
For Yellow read Red Red Outside
(lead near Green
White)
Fixing ’ astext | adhesive | adhesive
exactly i

The author would recommend LT/44 since this is
almost identical in appearance to the T/T3 originally
specified. -

We apologise for a small draughtsman’s error in
Fig. 12 where “D” on the coil should go to the
junction RI/R2/C4 and not as shown to the battery
positive line.

Beginners who wish to have help over any difficul-
ties mav of course use our query service, enclosing the
usual guery coupon.
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FTEN I have wondered why no manufacturer

considers it worthwhile to produce a three or

four ®ation preset receiver for the mass
market. | have heard it stated in the past that the
public will not buy a receiver that has no tuning
scale. Perhaps this was true in the days when one
receiver had to satisfy the needs of a household.
In those days to invest in a receiver that would
limit one’s choice to a few stations had little
appeal. Nowadays, with two or more sets per
household becoming more the rule than the excep-
tion | should think there is a real market for a
mains receiver that enables one to select at a
touch the programme of one's choice so elimina-
ting all the drudgery of turning u gang cupacitor.

Dormant V.H.F.

This leads me on to another matter that has
puzzled me for some time. The BBC has brought
into operation a large number of v.h.f, transmitters,
and all large areas of population in these islunds
are covered by this f.m. service. But how many
people receive the Home, Light or Third on v.h.f.?
What is required is a large scale campaign to
encourage listeners to move away from the chroni-
cally congested medium wave band, and to share
in the benefits of improved quality afforded by the
v.h.f. band.

Don’t let us hear any talk of sales resistance by
the public. If the radio industry applied itself
energetically to the promotion of v.h.f. reception,
this could quite easily become * with it ™ as that
current status symbol—the personal portable. But
in those last two words, methinks; aye, there’s the

b. .

1t could be that the industry has a vested interest
in preserving the habit of medium wave listening.
The enormous market opened up by the transistor
portable and the rocketing sales to our prosperous
teenagers has mesmerised quite a few firms.

P
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wavelength

By THERMION

These apart, there must still remain a host of
listeners with (dare I say it) more serious tastes
who confine their listening to the Home, Light and
Third but who have yet to be converted to f.m.
What could suit their requirements better than a
preset v.h.f. receiver with a decent audio section
and reasonably sized loudspeaker?

All Tastes Catered for

Coming back to these transistor portables, it
does seem that with circuit design now very much
standardised, the presentation of the package has
assumed ' greater importance than the contents.
Styling is paramount, The feminine customer is
wooed with delightful confections in exotic colour
schemes plus all the trimmings: cherry red with
gold grille; flame and white with polished alumin-
ium embellishments: lovat green with silver trim—
these are a few examples. The cases are sometimes
padded and. perhaps, reach the ultimate in ** a moul-
ded case studded with nearly 200 sparkling imitation
jewels . For her mate, the outdoor sporting mood
is exploited: less of the metallic trim, a predomi-
nance of leathercloth or. in the luxury class, an
outer covering of real leather—saddle stitched of
course.

1 was amused by a technical achievement that
some current models feature, namely silow motion
tuning. This is certainly a boon for getting those
tricky stations right on the nose; | think it might
bhecome very poptutlar!

From a Surrey Wood

A reminder of yesteryear from an unexpected
quarter. A few weeks ago the newly luunched
BBC-2 TV programme concluded its transmission
one evening, somewhat surprisingly. by playing a
recording of a nightingale singing in a wood as
made during a live sound broadcast way back.

For the older viewers, this must have brought
vividly to mind again those outside broadcasts of
30-odd years ago. Perhaps our younger contem-
poraries will smile indulgently as I hark back to
those warm summer evenings when with hushed
expectancy we would listen as the announcer broke
into the programme to say that we were about to
be taken over to a Surrey wood, to hear the
nightingale. Coaxed by a suitable musical accom-
paniment played by a lady cellist concealed in the
wood. the bird would as often as not give a per-
formance. On these occasions the Corporation and
the listening nation submitted to the caprice of
this little unseen songster.

Very tame compared with a view of tomorrow's
dawn at Tokyo brought via satellite—oh yes cer-
tainly. but a salutary reminder of the progress
made in & mere three decades!
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BRAND NEW AM FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

€hassie size 15 x 63 x 5}in.
2 eolonrs, urmlmnlnaml\ gohi.

high. New mauufacture.
200-251F v. ALCLonly,
and Ihpole Bockets. Five push buttons—
aw. Atigned aud tested. P Transformer
200-550 M.: 4588 Mes Valves EZS0 rect
ECC83. Bpeaker 5 x 3. and Cabinet

Dia, 14} x 4n. in

1000 I’4(I11 M.
EABCww, ELSt,
tu 8t chassis (table mode)), 47/8 (post 5/-).

Tone Coutrol.
ECHR1, EFs4,

1) x Gin. ELLIPTICAL RSPEAKER 25/« te purchasers of this chassi
TERMS: (Chassis) £3.10.0 down amd 3 wonthly pay tents of $2.4.0. Che
Room Dipole for V.11.F., 12{6. Feeder 84, per yard., Cirenit i
ALTERNATIVE DESIGN. LAV JO00-1900 0 M. S.W.

MW, 190-475 M.; VOHLF. 87-100 Mets: Gram, position, Otherwise siinar
to above cha Price £15.15.0 (carr. paid). TERMS: £3.10.0 dowa and
6 monthiy paywents of £2.4.0,

PUSH-PULL O.P.
AMPLIFIER £5.5.0

{t'- Carr.)
new 200-240 A.C. mains.
Bass, {reble aud vol. contrels,
with valves LZs0, ECUSS amd
2-EL>4 winviug ull & owe o Chasas
12 x 3% a shio. With o.n trans,
for 2-34 ohm speaker. Front panel
(normally werewerl to chassis) may be removed and used as “dving panet™.

Brand

LAFAYETTE BRAND TAPE

FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE P.V.C. BASE

Sk Baable play, I 20T, 15/~ Standand play fD0ft. | 8/6
S Lot pley. 15/ - R[anedand play. Setit. 1178
Afin. Doulde play, Lsouit, 2276
e Rtamd, play L2, 12/6 ACETATE BASE
Lung play, 1Rt 18/6 ane le” play, 9000t 10/—
T, bemble play, 2,400t 25/- S, Lotg play. Lroust, 12/6
TRIPLE PLAY T bong play, Lsoon., o 15/-
TR NI o1y
i, oot 2206 MESSAGF TAPES
St Lsomt. 424 at. 316
5. 2,400k, . 55/ 4411
/- 78

Tiu. 3 bt 90_poao_ a
P& P L exta e reels

SELF-POWERED VHF TUNER

CHASSIS. 1'veting S5-00 ¥io's, Mutlad
perneabidity tnuer. s 105 N
Bin. high, Valves ECOX and e ESws
phis 2 dissles with BN rectili Marns

Lestedd

Roots dipole

Lransioruier. Faliv wited and
ONLY £8.17.8 «curr. paudy.
12/8. Feeder 6d. prt yvard.

6-TRANSISTOR
PORTABLE — Fully Built

The “RCALA" for ouly £7.10.8, carr.
pard. N4 % 2% Shine highe Choive of
coloure, exine. MWL and LWL
| Fertite aeral. Battery 29 extra, Frinted
vremit, Nieels styled. v professional
Joh. ahn. speaker. Fully tunable M.W.
anl LW, Superbet areut,

100wk,
4im. x Hin. dia

+ 200 wi. KLECTROLYTIC.  New 273 v.
5f- eash. (Puat | -0

(33U v. surge).

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED, TESTED BEFGRE DESPATCH.

Terms Available on Items over £5. Send Bd. caamps will de) for 20 pege
dlustrated catadogue, Debivery by return. C.O.DL 20 extra,

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS
GLADSTONE RADIO

“SCALA”, CAMP RD., FARNBOROUGH, Hants.

“REALISTIC”

‘SEVEN’

7 Transissor  Buperhet.
Milhwiait otpus, 4-ineh speaker.
Al cotnponents mounted on @

singhe pumul et baard
size 3U 8 DLl an ope compiete
asarmubl, Plastic cabnnet, with
cantymg handle, s 7oy L0 x
S External focket 1or car
aerial. Iearite yod aenab
Price tor 1he complete paivel
neluding Transistors,  Cabinet,
peaker, o and il ¢on-

struction lrata

Pooa P4, £5-1 9-6

PP’ Batterv 3/9. Data and instructions separately 2/6. Refunded it you
purchase the parcel,

Any parts supp lied separately.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANGE

PRINTED CIRCUIT. . x 2}in. ¥ 1}in. over transformers. ©utput for
d-ohm ap-aker. table for aicrophone, record plager. gufrar and
intercomn. 9 volt battery required. Frequency range 160 cps. to 25 Keps.
Pish'pult output class B, Jnstruction sheet provided,  Fully wired
readv for nse. Two types. 200 ww, 28/68; 1 watt, 41/, P. & P. 2/6.

THIS SUPERB SET for £9
(Carr. pd.)

G-transistor radio covered n sponge-clean
Duraconr tabric, iu latest two-tone shades,
MW, aud LW gerrite rod, provision for
car aerial, 2-colour scale. With PPY hat-
tery giving 300 honrs use.  Weighs under
4 Ibr. Wich carrving handle. 12 a Tin. hugh
1 4bm. at bace tapering to 2in at top.
Brand now, tudly puaranteed.  § push
Luttons  Superhet cirewt. Sin. L8,

5 WATT AMPLIFIER
Our pricy ONLY 58/~ (post Hi-3: a 1ew hundred only:
PIsd with mietad acetiner 6 2 0y ine bigh (G,
Oans. aod o po with vel. s tone Ccontrole, an-of. osax

valyves FFOL aad
over BELAd. Maius
_atd o e v ol wput

GRAMOPHONE AMPLIFIERS AND PLAYERS
1! watt type. With fim v i sprisher, BatHe 1308 Tl 200.24) v, ALC,
ECL= and Rectdier Yone wind Volisme, Qn ol #siteh, Two Lobe, Ready

toplav. 4948, past 5 -

4 watt type.  Yalves LY SO0 L S0 and Vg 200230 v, A (L Covered
Late (35 N 7Y (Bine speaken, 3 ont omtrols, bass, treble, ao-eft/vol.,
80/-. port 5 - Double wound thains (ransionine,

Cabiuet to 61 erther Lype with plw oter board €3 esrt. pd, Cotnplete
tecond pliver i beautnmih styvied calanet, iy fandit ONOT A R
£10.17.6. with 1 4 14 despend antochanger of with Latrard  Autoshn
4 speesd antochanger, £11.5.0,

Single Player 1 Cab,, I Boa 1d sy Sl KR anm n 4 -x|u—ml .h-. w €8, 14 8.

HIGH QUALITY PUSH-PULL OUTPUT
AMPLIFIER

Clinssl 1003 74 70 high oy et trans. | sed, goarentesd and in sxeellent

onder New vabies 12400 EXOnd and 2y ELGE S wetts Mains trabs,
tappesd 200250 yvolts 0 Tians 0 3, X and E5 obi. Choke smoothing.
O ol ol and Ghae controls. For tuners, Record Plavers, ele., £3.15.0,

Foar - \\

i |m-.h|\ 10r Coustat input o 15f- Frtia.

TAPE RECORDER AMPLIFIER

Fully dault, 'vont panel 120 3 3in. Chassis size 100 N o v Jin Vadver EFS6,
ECeSR aud 2ELS4. Controls (b MIC. Yol o) Tuner/PC. Val (3) Play
bask o motbar, (43 Tone, 2 jack sockets tor Tuner LU and WC-gwitch
Lor sup-Timpose. Beparate powel pack contarwny traustoruler aad rectitler
For Collaro stndio dedk optv. Price £8,14.0 (6,- P & ..

4-SPEED AUTOGHANGERS

BaR-U A14 |
o -\I‘I’-\[’ll

=T -
\‘ 11 U‘l I\l DE L. 1 \.L ATH
"E RSO

BATTERY ELIMINATOR

For 4 Low ¢ om-umpuun Valves (96 raopge) 9Uv. 15 ma and Ldv, 125 mA,

4218 (4 - posty. 200, CALC, Al for 250 mA, L4v. and 807, 15 mA at
saroe pn“ T m- e pamw uruts to replace existing batteries, 4 A 24 x 230
arad 542 X .

13 x 8 in. LOUDSPEAKER

Cerainic iwaghe ! of latest type. BRAND NEW.

49/5 (pust 8 6)
HEATER TRANSFORMER

Maine input giving 6.3v. 2 amp. 3ize 2 x 20 v o, ('Uu over winding),

Thiee ohta.

N o - 516 . Less 1Y, 1or 12, oF 209 tor 30, P. & P. /- for | tc 9, post free
Faroborough 3371 CLUSED 3ATS. s GV BV,
> >o > > > o e g > > oo - > <
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SUMMER  CLEARANCE SALE

PRICES  SLASHED

STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR NEW STOCK

Stook No. 101—Few oniy MAINS BUR-
GLAR ALARMB. With compiete set of door
and window mlcroswitches and Conuecting
‘Wire etc, Advertised at 7 gus. OUR PRICE
to ciear 38/6, plue 3/-. P. & I

MAKE 5 DIFFERENT
TRANSISTOR RADIOS

FOR

301-

Radio construction
#*" Set. Become a radio
expert for 30/-. No experi-

L
ence needed Parts incl instruc-
tion, all transistors, loudspeaker-

knobs, screws, ecc., all you need
Box size 14 x 10 x 2in. (parts avail.
and sep.). Originally £6, 30/- plus
2/6 P. & P. C.O.D. 3/- ex.

Stook No. 165—SURPRISE PARCEL TYPE (n)
Assorted components. Price 5/=, pius 1/6 P, &
Stock No, 167—GIANT SURPRlSh PARLEL
TYPE (¢). Price 15/=, plue 2/ P. & P.

Stook No. 132—WANDER PLUGS. New and
unused. 2/« doz.. plus 6d. P. & P,

AMAZING CIGARETTE RADIO

only 18/6
Amage your friends!
—this highly sensitive
TRANSISTOR  “CI-
GARADIO” receives
all  medium  wave
stations  elear  and
crlsp—holde ten cigar-
ettes—weighs less than
3 oza, with cigarettest
Tiny battery inside
cost 3d, and last over
three months, This Lrillfant little vovelty persoual
phoue radio ix ideal for Bedside. News. Sports,
Office. 'an be Luilt by anyoue from onr shinple
pictorial dlsgrams in an hour or two. AN purts
supplied for 18/6 (add 1M P. & PJ. GO, 2/
extra. (Parts gold separately, priced part# listy 1/-.)

Stock No. 113a—BEAUTIFUL BLACK & GOLD
READY DRILLED FRONT RADIVO PANELN
TO GO WITH THEME §/-, plus 1/- I, &
Btock No. 114—MINIATURE RADIO CABI
NETB IN GOLD but undrilled. Size 43 x 3 x 1§in.
Glve away price of 2/6, plus 6d. I*. & P. Speaal
carITying cases jor above al 1/68, plus 6d. P, & I'.
8tock No. 116~ RADLIO CABINETS same as
specified an above. but upright desigu. 2/6 each,
plus 6d. P,

#took No. llh—Specml carrying case for above
st 1/86, pius 6d. P,

8tock No. 116—ANOTHER TYPE RADIO
CABINET, horizontal, 2/8 each, plus 6d. P. & P,

8took No. 185—BRAND NEW MAGNETIC
DEAF AID TYPE EARPIECES, cowplete
with Plug and SBocket. 300 vhms, OUR
8PECIAL PRICE 5/-, plus 6d, P. & P,
Stock No. 126—BRAND NEW CRYSTAL
DEAF AlD TYPE EARPIECES. Our
price 4/-, plus 64. P, & P.

fitock  No. 127 DECORATIVE SPEAKER
GRILLS 2in, diameter, 3 for 1-, plus 6d. P. & P,
Btock No. 128—4in, PLASTIC CARRYING
HA\'DI E3 with tixing screws, 8d, each, plus 6d.

Stock Nn. 135—93 ONLY BTANDARD PLASTIC
CEILING S8WITCHEHN, two way, cord operated.
Clearance price 2/6, plus 1/- P. & P.

AMAZING NEW INVENTION
AUTOMATIC
CAR LIGHTER

ONLY 10/

We have been lucky enongh
to purchase 1,500 ouly of
these fully automatic Car
Cigarette  Dispenser/Lighters
because o1 a irustrated export shipment.
Originally made to seil at about 43/- Rolust
and ingemously designed i heavy chromuum.
Holds packet of cigarettes (any make aud «ize)
You reach out with one hand. Wrese a butten
and a lighted cigarette 1~ vow hand! Lan be
fitted Ly auyone i 23 winutes. P or 12
valte tull counecting detalls=—ony one wite (o
conneet! Each one in own coloured Dox, hirand
uew and nntouched. Ouly 10/-, 2dd 2/- P, & P.
(€.0.D. 2/8 extra).

Stock No. 117—477 =t B-MINIATLU BE TRAN-
SISTOR RADIO CAsES (Pltie, undeilledy,
iz ,mn u > 43 > i o clear 1/- vach, plus
(LA %

Stock No T118—SPRING
holding Mimatute Val
(LTI Lo I
8 No. 104—MINIATE RE MEDIT M WAV
T INGCOLLR waith peaction winding, Cleatanee
prie 2f- cach, plu- 6d. P8 I

Stock No. 120—51MILAK TO ABOVE hut
Medium Wave ouly. l- vach, pius 6da Poo& P

TERRY (LIPS Jor
Prive war 5, el pilus

“Stock No. 169

“VOLKSRADI O”
POCKET VALVE RADIO

ONLY ls,’

Take-Over Bid
makes this Fan-
tastio Offer possible
—the beautifully
compact “§ Star
Volksradio™ meax-
wing 4] x 2] x
T4in. receiven per-
tectly-—in the bed-
1outy, otfce, garden—over all mediumn waves
tinels Luxembonrg), Under 1d. hour running
cost. Anyone can assemble it in 1 or 2 houmn,
uning our simple A B C plau. Ouly 16/-, plus
i . & P. COD, extra. (Parts can be
buught separately )

Stock No. 187—BRAND  TRIMMERY
SCLYDUNT, 200 pE. To cleat 1= eacl, pius 4.
voa

Stock No, 138—MINIATI RE ACORD VALVES,
Type 044, 9d. each, plus Gd. P, & 1",

Stock No, 107— PRINTED CIRCUTTS of 3
Trupsistor Refler Radio naude to At above radio
218, pius 1,6 1P & I'.

Stock No, 141—“4 BRAND NEW VALVES,
1/, plus 6. P,

Stock No. ldE—BRA\l) NF\V BTG VALVE

HOLDERS, Bd phne 4. I,

" THE MINUTE
TRANSISTOR
RADIO

MIAMI
oncy 17/6

Unbelievably small—outrageously cheap. You
will Le amazed at the nne uality o tone and
volume ol this great little radio. Only & lantastic
3} x 27 x 1}in,, the MIAMI will bring you great
entertainment for monthe on an 8d. battery.
Simple assehly plan with each set. ONLY 17/6.

YES 17/6, Plug 2/6 P. & P, (C.0.D. 2/~ extra),
satisfaction Gnaranteed.
daily.

Demonstrations given
separately if  required.

TERMS OF BUSINES!
C.OD. 26 exira, regret No (C.O.D. der £1.
Add extra postage for overseas. Hpecinl prices
for quantity and the Trade. All goods guaranteed.
Components, technical books., Hi-Fi Leak,
Lorenz, Quad, o Send H.AE. 107
quotation or with any enquiry.

Parts  available

Stock N0.105—39 ONLY PRECISION CAMER AS.
Takes 127 tiim. To clear 8/6 each. plus 16 P, & I,
Stock No. 1¥2—VFEW ONLY VARIABLE TUN-
ING CONDENSER (Mica Lhelectnie)—. 0005 muid.,
318, pine 6. . & P,

Stock No. I7O0TRANSISTOR POCKET RADIOS
v BULK PURCHASE
“ ENABLES Us TO

MAKE THIS FAN-
TASTIC OFFER
—AND WITH
MONEY BACK

GUARANTEE L
T “NAN MO
o o tned that at
s the volees o
tulr enutettann s
und  vacalists dra-
. wonatieadly 1o lie—
In yout hame, udicee,
ONLY 28/6 fete. vnly £ £
No More To Pay x i b |!lx~ [UTSINY
intu your pocket
or handbiee. Works fur tunnths "H Iz
batters.  shonld duet a lifctime, anyone
it asseighle it ab honre or fwe with our
¢ plnie Mihmatie <peaher, earrying cuse
cvoything oniy 28/6 26 ILo& PoCob.
26 entra HPats can be bonghit separat x\-)
Limiteu period— so tash yan: order bejore it's
too lat. DEMONRTURATIONS DAILLY.

Stock No, 106—193 ONLY MINT ATURE PLAS-
T1C RADIO CABINETS, complete with Ch
uunmg Haudle~, Inal and tuning knoh. sSize
8y x .H x 1. Clearance price emly 5/6, plus 1;-
P«

Stoek No. 108—MINIATURE PRINTED LADIO
CABINETY, 5 x 53 x {in., 3/6 each to clear, plus

Gd. Poow I

Stock No. 108—BEAUTIFLL
BIZE PLA3TIC RADIO (ABL ETs.
b x 3 x lgin. Printed and ready \lrlllul
PRICE 3/8, pius 1 - P. P,

Btock No. 110—MINIATUKE PLASTIC RADIO
CABINETS unprinted. ﬁ!zp 3 x 21 x %in. 2/6
each to ciear, plus 6d. P,

Stock No. lll-—l\FAUTH‘UIIY MOULDED
MINIATURE PLASTIC RADIO CABINETS,
completd with tiny carrying handle t\ming knob,
Bize 4 x 2} x 1{in. Price 3/6, 1/- P. & P.

Btock No, 1lla—B8pecially Printed Circults for
abave Mhlnpt ol two transistor reflex radio, 2/6,

MINIATURE
‘luc
OUR

plus td. P.
8tock  No. llS—FY(FPTIO\AlLY aoon
LOOKING  PLASTIC RADTO  CABINETH

VALIM LIN Hlz
ptice 5/8, plux (Id P,

e ri T 5} 1 liiu. Clearance

SLoek No. 168—8PRCIAL CLEARANCE OF
ULLY GlAR TEED BRAND NEW
!-UI D FRONT” 6 TRANSINTOR QUPEH
IET RADIOS, Complete with real leather
carying casxe. Personal earpiece. battery,
Allin beautiful preseutation boxes. Only 78/,
plus 2/6 P. & . 74 only, Advertised at
£6.6,0 recently. Last 74—no more avallable.

Stock No. 143

MINIATURE SPY CAMERA

"NO MORE
TO PAY

L g -
ONLY 19/6
World shattering Purchase by our FOREIGN
AGENTS makes this exciugive scoop yours for

ONLY I8/6. This esci little 2 speed camera is
not a toy hul a precicion-made photographie
instriment in chramel wieel and leather with
minute milli-Magying Lens—ecach L4mm. film
takes 10 metuses—size 11 8 13 x 2in.—Ouly 19/6,
Py I8 e,

FREE Leather Carry-case.

Six Rolls of Film.

Stook No. 144—BRAND NEW 24in. MOV-
ING COIL LOUDSPEAKERS. RPECIAL
PRICE 876, plus 1/6 P. & P. 80 ohms,

(LD AR D[ LTD. (Dept. P.W.9) 210 Church Road, Hove, Sussex

PERSONAL CALLERS WELCOME :— Open 8.30 a.m. until | p.m. and 2 p.m. until 5.30 p.m.

Demonstrations Daily.

Saturdays: 8.30 a.m. to | p.m.
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An Audio
Mixer

A SIMPLE TRANSISTORISED
UNIT

BY G. R. ADDIS

HE following article describes the development
and construction of an audio mixer employing
the latest transistor circuit techniques. ‘The
circuit is such that it can be arranged to suit maost
needs. whether amateur or semi-professional.
Since it is likely that the equipment will be used
for recording such items uas live concerts or
lectures, it will be appreciated that light weight,
good performance and the utmost in reliability are
very important fuctors governing the design of the
unit. In order to keep the weight of the equipment
to a minimum, it was decided that transistors
rather than valtves, should be used, hence dispensing
with the need for large and heavy power supplies.
Another desirable feature would be the fucility to
extend the number of channels as and when the

Fig. |: A transistor in the emitter-follower configuration.

need arose with the minimum expense and trouble.
In the final design these requirements have been
fulfilled and the mixer mects the requirements
admirably,

Preliminary experiments were carried out on a
circuit based upon the emitter-follower configura-
tion. Fig. 1. These proved to be unsuccessful, as
expected. due to inter-channel modulation.

The first circuit being unsatisfactory. a circuit
which is the combination of an earthed emitter
stage and an emitter-follower was tried. A circuit

PRACTICAL WIRELESS

-ve
fnput a
Rin
7 Z;

+ve

Fig. 2: The basic arrangement for a “Bow’s brick’
circuit.

such as this is known as a Bow’s brick. The basic
circuit is shown in Fig. 2 )

In this configuration, the brick requires both
positive and negative power supplies with respect
to earth. A more convenient arrangement is shown
in Fig. 3. this requiring only a simple powsr supply
such as a battery.

A circuit such as this gives a very stablz voltage
gain with negligible distortion. The voltage gain
can be calculated from the formula:

Rfb -~

Vgain=
Rin

thus with a feedback resistance of say 22kQ,
and an input resistance of say 2.2kQ. a volt-
age gain of 10 would result, ie. a gain of
20dB. Conversely, il these 1wo resistances were
changed around, then there would be a voltage
loss of 20dB. ’

The resistor R s Tor adjusting  the  bias
conditions. since most of the current flowing
through the feedback resistor also flows through
resistor R, thus causing the output to be negative
with respect to earth and so providing ‘Il with a
negative voltage on its emitter. )

The transistors chosen for use in the mixer were
the type OC45. Thiv was because of their availa-
bility. good frequency response and lirly quiet
operation. 1t was decided that the mixer should
operate from a 9V power supply. A suituble value
of current flowing through Trl is in the order of

o

input Rin

+ve

Fig. 3: An improvement on Fig. 2 requiring only a simple
power supply.
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0.SmA. and that through Tr2 being about ImA. A
suitable voltage on the emitier of Tr2 is 2V posi-
tive with respect to earth, thus the voltage drop
across R6 will be 7V.

7
1x10-—-*

R6 = 6-8kQ.

Since the voltage on the emitter of Tr2 is 2V,
then the voltage on the collector of Trl will be 2V,
thus if a current of 0.5mA is flowing:

Hence R6=

July, 1964

same voltage output when its individual * fade
resistor ” was at minimum value. Likewise, another
variable resistance could be placed in series with
all the inputs so as to provide a master volume
control.

Constructien

Due to the relative simplicity of the mixer, the
complete electronics, apart from the various input
resistances, may be built on to a miniature 10-way
tagboard. The diagrammatical layout is shown in
Fig. 5. Since it is likely that the reader may have

2 i -3V
R2= ()
0'5x10—"° W
0—<> ywon MO
R2 = 3.9k, s
=
NThTiir sy ) it i ——Co—a}
ence of 3V to be across Trl. than 1 1000 M0
the voltage on the emitier of tuis g Rin P
transistor will be 5V with resp=ct '_'C 9@&@ K
to earth. 1.e. the voltage drop across 1000 MO I]—-O
R4 will be 4V. H S
__C g(") RS R4 R6
hence R4=—-- 100‘_1 ™MQ pF T2k 802k €8k QL
0-5x10-* i b Earth
R4 = 83kQ. Fig. 4: The circuit finally arrived at for the mixer.

-

The value of the feedback resistor, Rfb, was
chosen to be 1kf}, and since the potential differ-
ence between the emitter of Tr2 and the base of
Trl is in the order of 3V, then the current flowing
through Rfb will be 3mA. This current flows from
the positive rail via R3,

hence R3=———()
3x10-—*
R3 == 1-2kQ.

Since Rfb is 1k, then for unity gain the value
of the Input resistance must also be 1k{}, i.e.
Rin=1k{).

A capacitor is placed in series with the input
resistance in order to prevent d.c. voltage getting
on to the base of Trl from the input source. A
suitable value for this component is 50uF, thus a
good low-frequency response is to be expected.
Likewise, another capacitor, C3, is placed in the
output circuit of Tr2, a suitable value for this
comporent being 10uF. It is also necessary to
decouple the emitter of Tr1 and an electrolytic
capacitor having a value of 100uF is used for this.

Since the gain of the brick is proportional to
the input resistance, Rin, it is necessary to use a
variable resistor with anti-logarithmic character-
istics in series with the input in order to provide a
logarithmic increase in volume as the control is
turned in a clockwise direction. If a wvariable
resistance having a value of 1M is used. then the
output signal may be decreased by up to 60dB
from the original signa] level; this being adequate
for most purposes.

The final circuit of the mixer is given in Fig. 4.
It will be appreciated that if variable resistances
having a smaller value than the “ fade resistances ”
were placed in series with each input, then the
level of each channel could be adjusted to give the

his own ideas on the final arrangement of the input
circuits, it is not proposed to give comprehensive
details on the mechanical side of the construction,

—ov
Earth
FroLrR
np!
] €3 Output
= RfB kO BORF i

Fig. 51 lllustrating the layout of companents when built
on a 10-way tag board.

Performance

As stated earlier, the mixer is very reliable in
operation. it has a good frequency response and a
low signal-to-noise ratio. The measured figures
below give a better indication of the performance.
Frequency response . .. .25¢c/s to above 200kc/s
+ 0-5dB.

Harmonic Distortion . . .Not measurable.

Noise level . . ... ..... 90dB  below minimum
signal output.

Power requirements . . . .9V at 2—3maA.
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/.
R1
22k

| . RT+
cs8

c6
100pF

c7
30pF 150pF

Fig. I: The circuit of the unit.

A TOP BAND CONVERTER

THIS UNIT WILL ADAPT CERTAIN EX-GOVERNMENT
RECEIVERS TO TUNE OVER THE 1-8—2Me¢/s AMATEUR

BAND

BY J. CALLOW

T']Y HERE is on the market and in widespread use
a large number ol ex-government receivers
- which do not tunc the 1-8-2:0Mc/s amateur
band, most of them tuning only as low as 220Mc/s.
It was for this group of reccivers that this conver-
ter was designed, the prototype being used on a
BC 454-B Command Recciver. he output of the
converter is on 3-0Mc/s. and so it will be nccessary
for the receiver to tune this frequency.

Circuit Description

Fig. 1 shows the circuit of the converter. The
oscillator is tuned independently of the r.{. stages.
thus eliminating troublesome alignment and the
need for a three-gang tuning capacitor. VC3 tunes
the oscillator over the range of 4:8-5:0Mc/s and
thus produces the reqmred beat of 3-:0Mc/s
throughout the band. The oscillator circuit is a
Hartley., which requires no elaborate setting-up
procedure. The valve used a 6C4 triode.

The two EF91 valves function as r.f. amphﬁcr
and mixer respectively, and the grid circuits are
tuned by a twin-gang 500pF capacitor (VCI, 2).
Osmor range 4 (trawler band) aerial and h.f. coils
are used. These coils have iron cores and so no
external trimmers are necessary. The inductance

G3RBII

of the tuned windings is in the region of 35uH.
Selectivity 1n these circuits is of little tmportance.
and it was only expense which prevented band-
pass units being used.

The first EF91 is an orthodox r.f amplifier
stage. having a 10kQ potentiometer VYRI in its
cathode to control the r.f. gain. For simplicity the
screen of this valve is strapped to that of the

mixer. and these screens
receive their voltage

8! ]%'dia former through a  single 22k
p- resistor. R1 decoupled by

capacitor Cl.

The oscillater signal s
applied to the grid of the
mixer V2 via a SpF capa-
citor C4, The output sig-

i
| = 72 turns
|

nal is derived from a
3-0Mc/s i.f. transtformer
(Fig. 2) which is wound in

wg.
enam

an old TV i.f. ecan.

No a..c. is applicd to
Fig. 2: Winding de- the converter. but if desired
tails of the 3-OMc/s it can be applied by

i.f. trans;ormer. modifying the circuit
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000000

\
l Receiver AG_C.[

Fig. 3 (above): A modification to incor-
porate a.v.c.
Fig. 4 (right): The above-chassis layout
of components.

V1 L1
EF91 (below
. . . . chassis)
as in Fig. 3, but it will be found ! -‘"‘Coupllng
necessary to connect the conver- T
ter to the receiver with 4-core o ———
cable, the extra conductor being Osc. L. ™ output VR.,E RF Input—"
connected to the a.v.c. linc of the tuning - H socket gamn socket

receiver.

Construction

The prototype was constructed on an open-
ended chassis 6in. x 4in. x 2in. Fig. 4 shows the
arrangement of components, though this is not
critical, and need not be followed exactly as long as

care is taken to avoid any feedback. Tt must be
noted however that the EF91's have a high gain.
and so only a little feedback is.necessary to cause
oscillation,

Owing to the superior selectivity of the conver-
ter, it was found necessary to use a slow motion

Octal socket for
auxiliary equipment

Tovc2

= [

L2

Power
supplies

Tags marked MC
denote earthing
connections

to chassis

Output
socket

Fig. 5: The complete underchassis wiring diagram.
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drive on the oscillator tuning capacitor. and even
with this it was found easy to tune past a signal.

Winding the I.F. Transformer

Details of the output i.f. transformer 1FT1 are
shown in Fig. 2. All components for this were
acquired from an old TV iLf. transformer. which
was carefully cleaned of wax with methylated
+ spirits. The former was of }in. diameter with iron
cores. The windings consist of 72 turns of 28 s.w.g.
enamelled copper wire, and are wound_in two
layers at each end of the former. Each winding is
tuned with a 82pF silver mica capacitor.

COMPONENTS LIST

Resistors:
Rl 22kQ W R3 1000 W
R2 330Q W R4 10002 ;W
VRI 10kQ potentiometer, wire-wound
Capacitors:

Cli 0-|uF paper
C2  0-luF paper
C3  0-luF paper
C4  5pF ceramic
CS  100pF mica
Cé  100pF mica
C7  150pF ceramic
VCI, 2 500-+-500pF 2-gang variable
VC3 30pF variable
TCIl 50pF trimmer
Inductors:
LI Aerial coil 70-230m (Osmor QA4)
L2 H.F. coil 70-230m (Osmor QHF4)
L3  Oscillator coil (see text)
IFTt 3Mc/s if. transformer (see text)
Valves
Vi EF9!

V2 EF9I V3 6C4

PRACTICAL WIRELESS 239

‘Y'he tuned circuit in the oscillator cousists  of
a 30pF tuning capacitor VC3 (such as obtained
from an RF27 unit) shunted with a fixed capacitor
of about 150pF. C7, and an inductance 1L3. This
inductance consists of 17 turns of 2dsw.g.
enamelled copper wire close wound or a 4in.
diameter former. tapped S5 turns from the earthy
end. The inductance value is about 6ubh

Setting Up

The converter Trequires 63V  at 0-9A and
200-300V h.t. at about 30mA. Such requirements
can be furnished by the power pack on most
receivers.

When the converter has been allowed to warm
up for about 15 minutes, set the oscillator tuning
capacitor VC3 to the half meshed position, tune
the station receiver to 49Mc/s, and “zero” the
oscillator in on this frequency by means of the
oscillator padder TCH. .

Then tune the receiver to 3:0Mc/s, cannect an
acrial to the converter, and couple the output of
the converter to the recciver. The twin-gang tuning
capacitor should be adjusted so that it is a little
morce than half mcshed. The cores of the i.f.
transformer arc then peaked up. Next peak up
the twin-gang tuning capacitor, and finally the
cores in the aerial and h.f. coils. When all the
cores have been properly adjusted they should be
sealed with a drop of wax.

The 30pF oscillator capacitor VC2 is the main
tuning control of the converter, the twin-gang
capacitor being used to peak up the signals. With
a little practice and experience the converter will
function well, and the selectivity of the combined
equipment will be found far superior to that of
any single conversion set.

—continued from page 228
TRANSISTOR “25WATT P.A. AMPLIFIER”

The transistors are fitted to the printed circuit
board and heat sink as shown in the following
table:

No. | Type | .Base | Emitter \ Collector
Tl | NKT223 | ToK | ToL | TomM N
Tr2 | NKT223 | ToN ‘ ToP = ToR
Tr3 | NKT228 To R ToT To Driver

l Transformer
Tr4 | NKT228 To P To S To Driver

d | | Transformer
Tes | NKT404 \ Fitted to Cooling Fin
Tre | NKT404 | . . . .

The printed circuit board and driver transformer
can now be mounted in the casc. carthing the case,
il desired, to point W.

Connect the collectors of Tr3 and Tr4 to the
start of one primary winding of the driver trans-
former and the finish of the other primary
winding. The other end of the winding
to which the collector of Tr3 is connected goes to
the flying lead from point D. The other end of the

winding to which the collector of Tr4 is connected
goes to the flying lead from point C.

The centre tap of the driver transformer secon-
dary should now be connected to the flying lead
from point V, and the remaining two connections
taken to the bases of the output transistars.

The flying lead from point B should be taken to
the emitters of both output transistors. and the
collectors of the output transistors cennected to
the output transformer. together with the flying
lead from point A. in accordance with the diagram
Fie. 6. Connect the flying lead from X to the
collector of Tr3. The flying lead front point G
should not be connected at this stage.

Check all wiring carefully and when satisfied
that all is correct connect to a 12V accumulator
(observing polaritv) via a 1A fuse.

The amvlifier should now work. and f satisfac-
tory the fuse can be exchanged for cne of SA
rating and the feedback loop connection from point
G connected. To establish the correct point of
connection test the flving lead from point G on the
base of each of the outmut transistors in turn. The
correct connection will produce a reduction in
amplifier sensitivity while the incorrect connection
produces a vigorous howl Tt will be obuerved that
a small internal feedback loon containing a 1MQ
resictor and a 47oF capacitor cannected to the hase
of Tr4 already cxists. This is to balance out the
internal collector to hase feedback of Tr4 and
cnsure stability of the Tr2, Tr3. Trd neiwork. i}
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on the

Short Waves

COMMENTARY BY J GUTTRIDGE

S mentioned last month, several stations
broadcast special programmes giving details
of reception conditions and frequency
changes. Here are details of some of them. All

times are in GMT.

Radio Australia carries a programme called
“Australian  DX-ers  Calling”.~  This deals
exclusively with broadcast band stations and lasts
ten minutes. It is beamed to Great Britain at
0715 on Sundays over 9.570ke/s and 11.710ke/s.
This programme is especially useful for Keeping
up to date with Asian and Far Eastern develop-
ments,

Ham band enthusiasts are catered for by Radio
Sofia, Bulgaria, on Friday evenings at about 1943
and 2145 Best reception at hoth times is on
6.070kc/s. A similar type of programme is broad-
cast by Radio Prague, Czechoslovakia. on the first
Monday of each month at 1915 and 22]5. The
1915 transmission comes in well on 7.345Kkc/s,
whilst the 2215 transmission is on 1,286ke/s
medium wave.

One of the best programmes on the broadcast
bands is that transmitted by Radio Denmark. Infor-
mation is usually supplied by O. Lund Johansen,
the World Radio/TV Handbook editor. Trans-
mission times are Tuesday at 1920 on 15.165ke/s
and 2035 on 9,520kc/s, Wednesday 0220 on
9,520kc/s and Thursday on 15.165kc/s at 0950 and
1520. Reception, unfortunately, is often difficult
as none of the transmissions are beamed to the
British [sles or Europe.

Both ham and broadcast band
catered for by Radio Nederland's programme
“ DX Juke Box ™. This is transmitted in all its
English transmissions on Thursdays. Detaijls of
these transmissions are given in this month's
schedule change news.

“Sweden Calling DX-ers ” is one of the most
comprehensive DX programmes. It is transmitted
by Radio Sweden during the last 15 minutes of
its English transmissions on Tuesdays. These are
beamed to Europe from 2200—2230 on 6,065kc/s
and 2330—2400 on 1.178kc/s medium wave. Some
of the other beams can also be picked up in the
U.K.

The second half of the Swiss Broadcasting
Corporation’s English transmission on Saturdays
is given over to a programme called * Swiss Short
Wave Merry-go-Round . On the first and third
Saturdays each month there is a report on stations

listeners are

in the broadcast bands, whilst on the others
amateur band topics are dealt with. The U.K.
transmission is  from 1845—1945 on 7,110/

9,665kc/s.

The programmes mentioned so far are those
which will probably be of most use to the average
listener. There are also programmes from the
Canadian Broadcasting  Corporation,  Radio
Finland, Deutsche Welle, BBC, Radio Budapest,

N.H.K. (Japan), Radio Warsaw, Radio New York
Worldwide and the Voice of America.

Jamming

Good news for all broadcast band listeners
comes in an announcement from the BBC on the
subject of jamming. It says that all its East
European transmissions, except those in Bulgarian,
are now free of jamming. Let's hope this spreads
and other stations' transmissions go unblocked.
The trouble with jamming is that it is non-
selective and often blocks out stations other than
the one it is aimed at.

Ham Band News

According to Radio Sofia the 2Ime/s ham band

is now good for working to the Far East. If you
want 1o hear a station in Franz-Josef Land,
Sofia suggests trying 14.040ke/s or 14.060kc /s,

where UAIKUD is working in CW. This station
will QSL through the Russian burcau, P.O.B.88,
Moscow. A blot in the ham world is a report that
the Lebanon has suspended all licences.

VRA4CN in the Solomon Islands will be working
from 1200 on single sidebund around 14.320kc/s
for about the next eight months according to the
Swiss Broadcasting Corporation. They also report
20m as the best DX band at present.

B.C. Band News

In the broadcast bands more summer schedules
have come to hand. Radio Nederland (P.0.B.222.
Hilversum. Holland) is completely rearranging its
schedule with the commencement of transmissions
from its relay station in the Netherlands Antilles.
New frequencies being used are 17.720/15. 440/15,
435/11, 960/9. 705/7, 210/7, 165/7, 110kc/s.
European English transmissions are from 2000—
2050 on 6.020kc/s repeated from 2100—2150 in
the 19 and 25m bands. *“ Happy Station pro-
grammes on Sundays have also been extended. A
full schedule is available free of charge from this
station.

Bernard Attrell. of Winchester. reports that the
Windward Islands Broadcasting Service is back
again 1o the U.K. on 15.085kc/s from 2130—2230.
The signal is a4 very good one, especially when you
remember the station is using only S5kW. When
reporting to this station there is no need to send
replv  postage. Its address is St. George's,

Grenada, W.I.
The Canadian Broadcasting Corporation. P.O.B.
6000. Maontreal. is now using 5.970ke/s and

9.625ke, s for the whole of its English transmission
to Australusia.  This is on the air from 0715—
0850.

—continued on page 274
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Total cost of parts now only £5 I P. & P.
Parts Price List and easy bwld plans 3/-, K L 5/6

v “Home, Light, A F.N.
Lur., all at aood 1 oluie”
6P

. Drurham.
@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 21in. speaker etc.
. Attractive case, Size 8k x 43 x 1iin,
with red speaker grille. (Uses 1289 battery availahle anywhere).
Total cost of all 2 P. & P. Parts Price List and easy build
parts now only 3t6 plans 2/-

TRANSONA SIX

@ 8 stages—& transistors and
2 diodes

"This is a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
Ferrite magnet 3in. spcaker makes
listening a pieasure. Push-pull trans-
formers for ample power. Ferrite rod
aerial. Many stations listed in one
evening including Luxembourg loud
and clear. Attractive case in grey
with red grille. Size 6% x 4} x liin.
(Uses PP4 battery available anywhcre).
%_Carrl‘ylng strap 2/- ex.).

otal cost of all P. & P.
parts now onl 59 6 36
Parts Price List and easy build plans 116

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
carrving strap for outdoor use.
Completely portable—has bujlt-in
Ferrite rod aerial for wonderful
reception. Special circuit incorporating 2 RF Stages, push-pull output.
3in. speaker (will drive large speaker). Size 74 x 5§ x i4in, (Uses 9v
battery. availuble anywhere). .

Total cost of all £ |9 6 P.&P. Parts Price List and easy
parts now only Q Q 316 build plans 27-

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 fixed prices stated.

ROAMER SEVEN Mk I

5 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves Lo approx. 17 metres,
Push-pull output for room filling volume from rich toned heavy duty 5in. speaker, Alr sphced ganged
tuning condenser, Ferrite rod aerial for M & L weves and telescopic aerial for S Waves, Simulated
hide case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx.

The perfect hortable and the ideal car radio. (Uses PP9 battery available anywhere).

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS... |

M E Lo DY . ..amazed at vo.ume and
performance ... hasreally come

I up to my erpectaticns ™

s 5. 6., Slockton-on-Tezs

FREE! Mimature Earpicce, blug and socket (value 9'6) and

details of conversion to private listening.

@ 8 stages—é transistors
and 2 diodes

our latest complerely port-
able transistor radio covering
medium and long  waves.
Incorporates pre-tagged cir-
cuit board. 3in. heavy duty
speaker, top grads transis-
tors. volume control, tuning
c¢ondenser, wave change slide
switch, sensitive @n. ferrite
rod aerial, Push-pull output.
Wonderful Teception of B.B.C. Home and Light. 208 and
many Continental stations Handsome ieather-loak pocket
size case, only 6] x 3t x liin. approx. with gilt speaker
erille and supplied with hand and shoulder straps
Parts Price List and ~ Total cost of 6 P.&P.
easy bwid plans 2/~ all par.s only 0£/0 3

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
Covers Medium and Long 3
Waves and Trawler Band. & :
feature usually found in
only the most expensive
radios. On test Home, Light
Luxembourg and many
Continental stations were
received loud and clear.
Designed round supersensi- <
tive Ferrite Rod Aerial and

fine tone 2}in. moving coll speaker. built into artrac-
tive black case with red speaker grille. Size 5§ = 1} x
3iin. (Uses 1289 battery available anywhere).

Parts Price List and easy build plans 116

Total f all -
p:rttas rﬁgf: gnlay 42/6 P. & P. 3/-

ROAMER SIX

FREE! Miniature Earpiece, blug and socket (value 976) and
details of conversion to priva e listening

@ 8 stages—&é transistors
and 2 diodes

Listen to stetions half a
world away with this 5
'waveband portable. Tune-
auvle on Medium and Lon

waves. Trawler Band an

two Short waves, Sensitive
ferrite rod aerial and teie-
scopic aerial lor short
waves, Top grade transis-
tors, 3-inch speaker,
handsome case with gilt
ftuings. Size 34 x 44 x L.

Parts Price List and Total cost of ali ,
easy build blans |[- parts now only £4' I 9'6 P. & P.3)6

! Callers sid> entrance
: . Barratts Shoe Shob

61,HIGH STREET, BEDFORD. ' Phone: 2367

Lpea O—5 p.m
Cqps l0=10 MW pm

www americanradiohistorv com


www.americanradiohistory.com

242

s T, Ng&“‘ﬁf :

Rt

B

B T e il
.: et m@‘w‘w“ﬂaa

PRACTICAL WIRELESS July, 1964

s g 8

A BOOK
EVERY ENTHUSIAST
WILL WANT!

This Mullard publication is a
practical manual for every
audio enthusiast. In addition
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 Audio 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
yourcopynow from yourradio
dealer, or order direct from
Muilard Ltd. (postage and
packing 1s. 0d. extra in U.K.).

MULLARD LIMITED - MULLARD HOUSE
TORRINGTON PLACE - LONDON W.C.1

i MVM4005

Wide-range Transistorised h
SIGNAL GENERATOR—Model 27
Range 150 Kc/s to 350 Mc/s.

% Accuracy better than 29
% Directly calibrated

% Battery operated

% Compact and light

£9.12.3

with test lead and bauery.
Post and Packing 3/6 extra.
H.P. 48/- deposit and 27/- monthlv.

Trade and Export Enquirics Invited

NOMBREX INSTRUMENTATION

Wide range Transistorised
INDUCTANCE BRIDGE
Model 66

% Inductance to 5% accuracy

% Measures Q and Tan 5

% Balance by Miniature Meter

% Compact, only 64 x 44 s,

% Direct Calibration

% Portable, weighs only 2 Ib.
Battery 2/3

£l80°oo P. & Pkg. 3/6

H.P. £5 deposit and 49/- monthly

Wide-range Transistorised
C.R. BRIDGE—Model 62

6 Ranges: 1Q to 100M
IpF to 100uF

% Visual null indicator

Y% Power factor check

+ Electrolytic leakage test

% Battery operated

£8.7.3

including battery.,

Post and Packing 3 6 extra,
H.P, 40/- deposit and 24/- monthly,

S.A.E. for full technical leaflets

Instruments

NOMBREX LTD. |

ESTUARY HOUSE, CAMPERDOWN TERRACE
EXMOUTII, DEVON., Phone: 3515
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A 4-VALVE,
4-BAND,
ALL-DRY
SUPERHET
PORTABLE

By L. R. Repage

The

CHELMER 4

FIYO many readers this article may seem to be
going back a few years, and in a way this is
true, for the first preliminary layout experi-

ments of components was made by the author

quite two years ago.

The small miniature components were pur-
chased with the intention of constructing  a
portable of modest size which would be capabie
of good reception on the three main BBC trans-
missions, using a frame aerial, and also to be
capable of picking up short-wave transmissions by
the inclusion of the appropriate short-wave coils
and a tubular-type aerial, :

These aims have been achieved and under good
reception conditions quite a good selection of
short-wave stations can be received on the two
short-wave bands, whilst with a good aerial, wire
twisted round the aerial tube, long-distance
American transmissions have been received at, of
course, the appropriate times.

The author must admit that the chassis presents
a somewhat * dreadnought”™ appearance but the
whole is the outcome of a series of additions
which have taken place during the two years’ work
on the set. It is, in fact. a prototype of an
amateur constructor. The mechanical construction
could no doubt be simplified in many respecis but
not with regard to the general layout of com-
ponent parts. which has received much thought,
particularly in the designing for short and direct
wiring. a necessity for the short wave bands.

So the author gives herewith drawings and
constructive notes of this quite useful portable

www americanradiohistorv com

in that it may tempt some readers to give these
erand little valves a go again.

CONSTRUCTIONAL DETAILS

As the author anticipated quite a lot of experi-
mental work in connection with coils and frame
aerials it was decided to make the design such
that the main tuning components were easily
dismantled and replaced after the various modifi-
cations. FFor this reason a separate coil unit,
complete with switching, was designed.

The several capacitors and resistors forming the
automatic volume control circuit were made in a
unit form, as also the padding capacitors, these
being neatly arranged in a ” bank ™ 'mmediately
adjoining the coil unit.

Again, for ease of removal the chassis was
fitted with bottom flanges to engage into recesses
in the frame aerial unit. With this arrangement
and with but four soldered connections necessary,
and with the two batteries in position. the set is
comoletely self-eontained and workahblz. It can
be slipped into the cabnet in a faw seconds, how-
ever. by removine the tuning dial ard the three
control knobs. By the way, an extension spindle
with coupling is necessary for the main tuning
capacitor.

THE CIRCUIT

The theorctical circnit diagram is shown in
Fig. 1 and is a conventional superhet arrangement
of four valves: frequency changer, intermediate

4
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Transformers:
COMPONENTS LIST Tl L.F. transformer (Radiospares Midget 3-1)
T2 Output transformer (Eistone Type MO/T)
IFTI, 2 Miniature 465 kc/s i.f. transformer
Resistors: (Repanco)
Rl 33k R6 2MQ Inductors:
R2  5kQ R7 4.7kQ LI Long wave frame aerial o
R3  100kQ R8 33k L2 Medium wave frame aerial f %€ t&X
R4 IMQ RS 5000 L3 Short wave | aerial coil (Osmor QA2)
R5 IMQ L4 Short wave 2 aerial coil (Osmor QAl)
All +109,, +W carbon L5 Long wave oscillator coils (Osmor QO9)
VRI IMQ carbon potentiometer, miniature L6  Medium wave oscillator coils (Osmor QO8)
button type L7 Short wave | oscillator coils (Osmor QO32)
Capacitors: L8  Short wave 2 oscillator coils (Osmor QO|I)
Cl 180pF silver mica Switches:
C2  0-0luF paper S Single pole, 4-way wafer switch
C3 0l uF sub-miniature type S2  Three pole, 4-way wafer switch with long
C4  0-01uF miniature type shaft
C5  150pF silver mica . S3  Double pole on/off toggle switch
C6  150pF silver mica Valves:
C7  0-01uF miniature type Vi DK92 V3  DAF9I
C8  0-0luF miniature type V2  DF9! V4 NI/
C9  100u.F electrolytic 25V Miscellaneous:
CI0 8uF electrolytic 150V Four BG7 valve holders with screening cans.
VCI 500pF) midget twin gang, with centre Aluminium for chassis. etc. Perspex, & in. thick
VC2 500pF fscreen and long shaft for coil unit. Tagboards. Dial 22 in. dia. (push-on
VC3 25pF f type). Three knobs. Wire for coils (see text).
VC4 25pF}twm gang Paxolin tubing & in. dia. Plastic covered connec-
TCi-4 500pF compression type trimmers ting wire. Loudspeaker 2 in. dia.
frequency amplifier, detector and audio frequency Four oscillator coils are used. the oscillator grid
amplifier and pentode output stage. and oscillator anade windings of these being
The input from the fong or medium wave frame  switched by S2b and S2c.
aerials goes to the control grid (G3) of VI, the The intermediate  frequency is  the normal
frequency chunger. whilst for the two short wave 465ke/s and is fed to V2 via the miniature L.{.
bands two coils are switched in and work in con-  transformer IFTT. Here the 465ke/s signal is
junction with a tubular acrial rod. ampliied and the output at 1FI2 s thea
HIF+
& \
. 4 R2
] I X L.w,/ oswz |8
MWwo  oswi LS
Stapd 2
IT] positions
r*"[ﬁ%n“fe
LR * Js2b S2c
i ™M g& s
I L2 TCHl, /7
e s uae BT
: 150
i 3@ - S
%3
L3 ] 7%!;_ 7 mag o e
s”‘“g { 13 E gsw" VR1
L4 : _é!:? L8 1 e «
Fg E 1Ca ésw.z rs ¥ re roZ
4 MAZ M e
5009F c3 = % [ Nt
"o
N AvCine [ ==

Fig. I': The circuit diagram of the Chelmer.
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passed to the diode of V3 via the volume control
VRI1.

A miniature audio transformer TI1. ratio 1:3,
couples V3 to the power output pentode V4.

Automatic bias voltage is developed across R9.
It will be noted that ht.— and Lt.+ are both
switched off and on by the two-pole switch 83,
thus preventing battery drain when the set is off.

It will be seen from the diagram that switch Sl
is separate from S2.

St is used primarily for connecting the tubular
aerial to the two short wave aerial coils, L3, L4,
as it was found that the frame .aerials were
adequate for the medium and long bands without
any aerial. However, there is a slight gain. par-
ticularly on some of the Continental stations, by
using the tubular aerial and, if desired, two wires
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can go from switch St to the grid ends of the
frames, thus making a four-point change for the
aerial.

It was not found desirable to use a.v.c. for the
short wave coils, but if the reader wishes to include
this the bottom end of the grid coils in the coil
unit will have to be joined to the a.v.c. line instead
of being earthed.

Above the main tuning (ganged) capacitor VCl,
VC2. will be seen two smaller (ganged) vernier
capacitors, VC3, VC4, for each of the two sections.
This vernier will be found most useful for the
short wave bands.

The author tried resistance coupling from V3
to V4. but transformer coupling was found much
more satisfactory with the 90V h.t. only available.
A good-quality component is desirable both for T1

- —14~ 5 —
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H corumit o T ' . tor 1 058 i
‘ seraltenich Y. s 1;"1__.‘4,._1‘,@_.{ screen \| l R — - . :
) and frame | ! i ! 1% ] g
! windings [ A A - =0 AN :
| 1 ; g ' :
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T Fig. 2a (above): Dimensions of the main chassis: b (below left): drilling details of the
two stand-off pane's; ¢ (below right): an exploded view o the chassis assembly.
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and for the matching transformer T2.

Note particularly the filament connections to
V4. The pentodes in this series of valves have a
tapped filament for either 1-4V or 2-8V working.
The circuit shows as connected for 1-4V use.

MAKING THE CHASSIS

The original chassis was formed on a standard
aluminium box type chassis measuring 6in. x 24in,
X 2%in. and to this stand-off legs and panels were
added during the various stages of modification,

Many constructors will no doubt prefer to make
up the chassis from a single sheet of aluminium
and so full details are given in Fig. 2. The
aluminium should be about T5in. thick.

It will be seen that in addition.to the main
chassis piece there are two stand-off panels (Nos. |
and 2 in Fig. 2b) and an |.f. screen.

The stand-off panels might possibly be dispensed
with but the trouble of cramping below the chassis
deck would have to be reckoned with if the on /off
switch and potentiometer were fitted inside.

Tag board
R

This side for frame
aerial and SW, grid
coils connections

Tag board C”

Screen lugs bent over 2BA
brass screwed rods

The diagrams are fully dimensioned., although
generally sizes have been given for centres.
Diameters. of holes should be checked with the
actual components to be used. Sometimes makers
provide templates and these should be used for
marking-—this applies particularly to if. trans-
formers.

An *“exploded ” view of the chassis assembly is
given in Fig. 2c.

The loudspeaker part is mounted on (wo lengths
of aluminium curtain runner section bolted to the
chassis, the speaker unit being secured to them by
four lengths of 2B.A. screwed rods. The speaker
can thus be adjusted to the required projection
from the chassis. 1t will be seen that the twin
vernier capacitor is mounted immediately below
the main guanged capacitor, allowing very short
connections and ease of operation. Both gangs
require short extension spindlcs.

The aerial switch is just above the coil unit
switch. 1t would be possible to combine the aerial
and coil-change switches, using a four-pole, four-
way switch in the coil unit. but such a switch will
be found rather complicated, having tags on either
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side of the wafer, whilst a ganged-type wafer
switch takes up too much room for the coil unit.

The miniature loudspeaker is in the centre,
maunted on its supports,

THE COIL UNIT

Many readers may feel that this rather awe-
inspiring unit is quite bevond their scope. How-
ever, when once the framework of this unit is
made up. with the wafer wavechange switch fitted,
the wiring is progressive and, if a definite pro-
cedure is adhered to, it is not beyond the average

% *
Tag board"A” , ! Tag board'8
)
] ] ) »
17, " /24 "
l\ s 7 Yoperspex
[
> dia holes | A
/lsfor osc. - ?L.__ e e
coil shanks ..4__ S Jr - _TA_ F
\ Soldér | ! %

) t
o tag
Tag board C ™
for padder . S J S
conngctions
N i
1

Fig. 3a (left): A general
assembly view of the coil
unit; b (above): details S
of the end piece of the 8
unit carrying tag board ':r:‘

12BA clear

[P

¢’} ¢ (right): details of
other end piece.

. arandce
amateur. This f_ CrLeolgfor‘e

radio oo
1 switch
will  be % :L ite

procedure
given later.
Full dimensions are L
given in Fig. 3 for the s ’ .
framework of the coil ! Ya Perspex
unit, including the
sereen. I
Perspex sheet is a - | 2BA clear
nice material to work B —-
with, although there s
is no reason why
aluminium shect could not be substituted. apart
from the problem of fixing the tag boards A and B.
The general assembly is shown in Fig. 3a. Two
lengths of 2B.A. brass screwed rod act as tie bars
to the front and back plates and also form support
for the aluminium screen, the lug picces of the
latter being pressed tighUy over the screwed rods
with pliers. This screen is. of course. situated at
the back cnd. leaving a space at-the front end for
the switch and the wiring from it and from the
cotls.
When the two tag boards A and B huve been
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fitted the wiring-up of the coil unit can be com-
menced and it is wise to mark on the tag boards
the connecting labels first. Thus * grid ™ (control),
“O8CA , “OSC grid " and “h.t.”. Also the tag
board B should be labelled: ** Aerial.” **Long",
“ Med.”. * Short 1”°, * Short 2>, The “ Long ™ and
“Mecd." are, of course, frame aerial connections
in this instance.

First. by trial with a small battery and flash-
lamp, find the correct set of four contacts on the
switch for each pole if this cannot be ascertained
by visual means. Each set of tags should be
colour spotted with four different colours, with
the same colour for the pole tag itself. Thus we
will have, say. red spots for OSC/anode connec-
tions, green for OSC/grid and white for control
grid.  This is a great help when wiring the coils,
but care should still be exercised to get each coil
correctly connected to the right tags for long,
medium, short 1 and short 2 changeover.

Commence with wires from each of the main

Supports tor speaker unit
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v4

Fuse
lamp

T

v2 Vi

FET

T 1T 7T

tarth wire [—___1R8

&G

HT+
wire'
R o o
o) o)
O o o
o
o
o

0O 0 O

Coil unit

v ———
u 24 oozl O]
f\./
== Earth wire
Screened compartment
for LF transformer - ANC. panel Padder capasitor unit

Fig. 4: A rear view of the assembled chassis showing positions of major

components.

poles of the switch to control grid. * OSC anode ™
and " OSC grid ™ tags on tag board A, using fairly
large gauge flex or stranded wire. A plastic
insulated flex is less bulky than electric wiring type
flex. Then continue by fixing the long wave coil
oscillator. followed by the medium wave oscillator
coil.

A good hot electric soldering iron of the pencil
pattern is useful and it is advisable to wrap a small
piece of wet or damp fabric round the coil tags as
the plastic material used does not take heat

direct to chassis.

and soldering tags boited toc the chassis.
points are shown for
Others could be so connected,

view.

A view of the compleled COti Ui
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kindly. Once securely solderc_d,
however, the material is quite
strong and a good insulator.

THE MAIN ASSEMBLY

The back view given in Fig. 4
shows clearly the neat arrange-
ment of components and these,
being in the form of separatc
units, simplifies the below-chassis
wiring. The units are also quickly

removed. necessitating only a
few minutes with the soldering
iron.

A main h.t. positive bar has
been fitted from the tag board on
the left and is soldered to the
appropriate h.t. leg of the first i.f.
transformer. This bar, which has
short lengths of sleeving threaded
on, allows various h.t. positive
points available for connections.
If red sleeving is used it will not
be confused with the nearby.
chassis wire (earth), also a useful
arrangement. .

This latter bar, together with
its duplicate at the bottom of
chassis. should, of conrse. be very
thick gauge tinned copper wire.
Certain wires. however, will be
more conveniently connected

Holes will be drilled for these
Such
V3 and V4 im the wiring
if preferred,

to common earth points. .
On the right is seen the coil unit and from the

small tag

padder capacitors,

to chassis.

board on 1t go wires to the appropriate

the other ends cf which are.

CONTINUED NEXT MONTH
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electronics enthusiast are (1) financial limita-

tions. (2) lack of availability of components on
the commercial market and (3) limitations in the
operating characteristics of many of the compo-
nents that are available.

Relays are typical components that can be con-
sidered as falling into all threc of the above cate-
gories in that while some of the not very sensitive
types may be purchased for only a few shillings,
the price of thosc that will work from only a volt
or two and have a resistance of thousands of ohms
is quite prohibitive to many readers.

Situations often arise in which the experimenter
requires a relay that can be operated from a
current of only a few micro-amperes, but such
components are just not available although they
are, in fact, manufactured for the industry. Moving
coil types are available on the surplus market, but
these generally require a current of between one
and two hundred micro-amperes to make them
operate—which is too heavy a current to satisfy the
above requirement.

Critical On/Off Ratio

One of the most severe limitations in the
characteristics of relays is the wide difference in

THE greatest enemies of the amateur radio and

where a photo-transistor or cadmium sulphide
photocell is used to turn on a light vhen the day-
light falls below a certain intensity and is intended
to turn the lamp off again when the daylight rises
back to that intensity, it is often found that due to
the large difference in the relay on/off voltages the
lamp often stays. on almost permanently,

In this article it is intended to show simple
circuits which are designed to overcome to a large
degree these three enenues of the enthusiast when
applicd to relays.

Increasing the Sensitivity

Transistors may be used to increase the effective
sensitivity of both moving coil instruments and
ordinary relays. Fig. 1 shows three circuits that
may be used to this end. It can be seen that no
biasing networks are included in the circuits and
these have been found to be quite unnecessary in
this particular application

In_the circuits used as prototypes a relay with
a coil resistance of 67002 was used which required
a current of 14mA to “drop in”, and sensitivity
figures quoted will refer to this relay. It must, how-
ever, be pointed out that any relay that has charac-
teristics falling within the practical voltage and
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1
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2v, 22v!
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' H

[ 1
I e

Relay
O]

Fig. I: Increasing the sensitivity of a relay with the aid of transistors.

the pull-on and the drop-out voltages. For
example, it is found that a typical relay may pull
on at 84V and drop out again only when the
voltage is reduced to 14V, an on/off ratio of nearly
6:1.

In many cases this on/off ratio, which gencrally
lies between 3:1 and 4:1, may prove to be too
high to give satisfactory operation of a piece of
equipment. In a light-operated unit, for example,

current ranges of the transistor with which it is
used will be found to work satisfactorily using the
circuits shown. Red Spots (a very cheap and
excellent general purpose transistor) were used, but
many other transistors are suitable.

The relay is shown connected in the emitter
circult of the transistors, but it can equally well be
used in the collector circuit with no noticeable
change in performance.
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Referring to Fig. la. the circuit must be connec-
ted up as shown and the triggering voltage applicd
between the base and emitter. It i1s important to
notice this point as if the trigger voltage is connec-
ted between the base and the positive supply hne
a very much greater voltage will be necded to
causc the relay to operate.

In the test circuit it was found that the rclav
operated with a trigger voltage of 310mV and a
current of 2:6mA. The drop-out voltage was
250mV which represents a very low on/olf ratio.

The circuit in Fig. 1b. using two transistors, was
found to operate from a voltage of 150mV at
201A with the trigger voltage applied between the

Constructor

prevent relay chatter. the component values being
selected to suit the frequency of operation,

The second point to note is that if a number of
relay circuits of this kind are to be used in an
instrument, then cach one must have its own
scparate power sunply —and in any case rio relay
unit must have a supply common with the rest of
the instrument circuitry. .

If a large number of such units are to be used in
one instrument it would be as well to build a recti-
fier and smoothing network into each wmit and
drive cuch one from its own secondary of a trans-
former or inverter unit.

The third point is that all transistors used must
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-0

—
Transistor Transistor i
input input
\ > s \ O : =)
[ + 1 + +
(a) (b) (¢)
., Input y )
3 (either polarity & 3 AC input \B o

Fig. 2 (a): An arrangement to suit either positive or negative input signals; (b): to suit a.c. inputs.
(c): Diodes arranged as trigger voltage limiters.

emitter and base of Tr2, while the circuit using
three transistors shown in Fig. 1c operates from a
mere S0mV at 10pA.

All voltage rcadings were taken using a 20,0000
per volt meter on its 2:5V raage. It can be seen
that at these low operating voltages and current
the input to the transistors presents quite a high
impedance.

Triggering Polarity

Three points must be noted in particular about
these circuits. First, they will only operate from
one polarity of trigger signal, the base forming the
negative connection and the emitter the positive.

If it is required that the circuit operates from
cither positive or negative signals, a bridge rectificr
must be connected across the input. as shown in
Fig. 2a. Alternatively if the circuit is required to
operate from a.c., a bridge rectifier and smoothing
circuit must be used across the inputs as shown in
Fig. 2b. The smoothing circuit is necessary to

.

have very high resistance between emitter and
collector, otherwise a small current in one transis-
tor may be sufficient to cause a sufficiently high
current to flow through succeeding transistors to
prevent the relay from dropping out once it has
been operated. If a *“leaky ™ transistor must be
used then it should be used in the Trl position,
and then only if the leakage current is well below
the relay drop-out current.

Checking the Transistors

It would be as well to check all transistors
before connecting them in circuit in the usual way.

This can be performed by using an ohmmeter or
a battery. a limiting resistor and a sensitive current
meter in scries, Check that (1) a high resistance
exists between the emitter and callector with the
check leads in both polarities: (2) that with one
lead connected to the base a high resistance exists
between it and both the emitter and the collector:
(3) that when the other lead is connccted to the
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base giving a reversal of polarity a low resistance
exists between n and both the emitter and the
collector.

The voltage ratings of the transistor must not, of
course. be exceeded during these tests. A not very
*“ with it friend of mine once tested half-a-dozen
transistors in this way with a 250V Megger and
was quite disgusted when none of them passed the
test.

Safety Diodes

A simple precaution to prevent trigger voltages
of excessive amplitude from causing excessive
current to flow in the transistors, with subsequent
damage, is shown in Fig. 2c.

Here two. germanium diodes are connected in
parallel, anode to cathode and shunted across .he
input. When only a few millivolts are applied to
the diodes they act as a very high resistance and
have almost no shunting effect, but as the voltage
is increased their resistance falls, with a subsequent
increase in shunting effect until when about half a
volt is applied they act almost as a short circuit.

If the trigger voltage is to be applied with one
polarity only, with no danger of a reversal of
polarny. only one diode need be connected across
the input as a precautionary measure.

It is often required that a time delay be incor-
porated so that either the relays will not click in
until a certain time has elapsed from the moment
of the trigger voltage being applied, or alterna-
tively, they will click in as soon as the vollage is
applied but drop out again after a certain time "as
elapsed.

With the more sensitive relays
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transistor and connect a time constant circuit,
which consists simply of a resistor and capacitor
in series, between the positive and negative supply
lines with the junction of the two components
wired to the transistor base.

If the capacitor is wired to the negative line,
then the relay will come on as soon as the operating
voltage is applied to it but will drop out again
after the.required time delay: whereas if it is the
resistor that is connected to the negative line then
the delay will occur before the relay operates.

In practice the input or base to emitter impe-
dance is fairly low, in the order of a few hundred
ohms, when sufficient voltage is applied to it to
cause a current of several milliamps to flow in the
collector circuit. This low impedance acts as a
shunt across the time constant circuit, with unfor-
tunate results.

An approximation of the time constant given by
a series resistor and capacitor is given by the
formula T=RC, where T=time in seconds, R=
resistance in ohms and C=the capacitance in
Farads. Thus a resistance of 100.000Q2 must be
used with a capactor of 100xF in order to obtain a
delay of ten seconds.

If the transistor input impedance shunts the
resistor down to a value of only 1002 then a
capacitor of 100.0001F will be needed to give the
ten second delay, an impractical value.

Another way of looking at the problem is to say
that a certain voltage must be applied to the base
in order to cause a sufficient voltage to appear
across the relay to make it operate. but the time
constant circuit forms a voltage divider chain to

it is simply a matter of connecting
a resistor and a capacitor of the

Fig. 3: Raising the input impedance
still further by the use of two transis-
tors; (a): ‘‘delay-before-operate’
circuit; (b): an “‘on-delay-off "’ arrange-
ment.

—
=

correct value and in the correct

o o
S1 Sib

configuration directly to the relay (a)
in order to achieve this, but
such relays are generally rather exsensive and it is
with. methods of saving the amateur money that
this article is primarily concerned.

Very cheap relays that require a comparatively
high operating current may be used in conjunction
with a couple of Red Spot or similar transistors
to achieve the same or even better results at a frac-
tion of the cost. In the circuits to be described the
same type of relay as used in the earlier circuits
was employed, that is, a 6700 14mA operating
type.

Time Constant Circuit.

The normal method for obtaining the time delay
with a transistorised circuit is to wire the relay in
series with either the emitter or collector of the

(p)

the base. With the resistor shunted to a value of a
1002 or so in the “ delay before make” type cir-
cuit and using the specified 100uF capacitor it
would probably be necessary to apply over a
hundred volts across the chain in order to reach the
required. base voltage.

The way round this difficulty is to connect the
relay in the emitter line, in which case the base
voltage is applied between the base and the posi-

-tive line and not base and emitter, with the result

that the input impedance is raised in much the
same way as happens with the valve type cathode
follower circuit. Roughly speaking the input impe-

-dance then becomes the product of the transistor

current gain, and the resistance in the emitter line,
in this case the relay coil resistance,
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Raising the Input Impedance

The input impedance gained in this way may
still be low enough to cause severc difficulties, but
it can be raised still further using two transistors,
as shown in Fig. 3.

Here it can be scen that the emitter of a seccond
transistor, Tr2. is connected to the base of the first
and that the collectors of both Trl and Tr2 are
connected to the negative line. The operation is
as follows:

Assuming the rough calculation of input impe-
dance above to be correct and the gain of the tran-
sistors to be 30. then if a relay with a coil resis-
tance of 1,000 is used it is found that the input
resistance at the base of Tr1=30.000(). The base
resistance of Trl also forms the emitter load of
Tr2. so that its input impedance becomes 30 X
30,000=900.0000) or so. In practice impedances of
several hundreds of K2 can be expected. This is
sutticiently high to cause negligible shunting to
most time constant circuits.

It is found in practice that the time delay
required is best found by eaxperiment as it depends
not only on the theoretical resistor and capacitor
values, but also on the characteristics of the relay.
the transistors and on the voltage of the supply.

In the circuit shown in Fig. 3a. which is of the
“delay before operate™ type, it was found that
with the relay already stipulated a delay of six
seconds occurred using a resistance of 33,0002 and
a capacitance of 100uF and a battery voltage of
17V. The relay is started by switching the supply
on to the unit via SI. When the supply is turned
off again the unit resets almost at once, a delay of
a small fraction of a second occurring while the
capacitor discharges itself. The reason for the fairly
large battery voltage is that the transistor used
would only pass a little over the required 14mA
to operate the relay from a 12V supply even when
the base of T.2 was connected to the 12V negative
line directly. 17V is. of coursc, well above the
recommended maximum rating for Red Spot tran-
sistors and although the writer has used such
voltages many times in the past without a singie
failure it is possible that break-down may occur in
some cases. )

It is therefore recommended that in cases where
it is decided to use a transistorised delay circuit
on a relay which requires an operating current of
greater than 14mA within the voltage ratings of
the transistors, Tr1 be replaced either by an OC72
or OC81. or preferably. with a view to keeping the
cost down, by two or more Red Spots in parallel,
that is, wired emitter to emitter, collector to
collector and base to base.

On-Delay-Off Circuit

The circuit shown in Fig. 3b is the arrangement
for the on-delay-off type of unit. In the prototype
circuit a delay of five seconds was obtained using
a capacitor of 100nF and a resistor of 47,0000
with a battery voltage of 14V.

It should be noticed that with this circuit once
the relay has dropped out the circuit does not auto-
matically reset itself, as the capacitor retains its
charge even if the battery supply line is broken. It
is thercfore neccssary to use a two pole, two way
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switch for operating the circuit, with one switch
bank in series with the supply and the other wired
across the capacitor so that when the power is
turned off the capacitor is automatically short
circuited and discharged. Resetting then becomes
automatic. There may be occasions wher time
delays or incrcased sensitivity are not required at
all, and the only problem presented by the relay
under consideration is its wide on/off voltage
ratio. As alrecady mentioned. this ratio generally
lies between about 3:1 and 4:1 which is large
enough to present many problems in what can be
described as servo-operated equipment where the
relay is intended to come on only when a sound,
light. heat or other quantity reaches a certain value
and to drop out again when the quantity falls
below that value again.

Reducing the On/Off Ratio
A simple solution to this problem is to wire a

.Zener diode in series with the relay, as shown

Fig. 4. The reduction in the on/off ratio is & func-
tion of the ratio of the Zener voltage/relay voltage
ratio.

The action of the Zener is to | +

more or less raise the on/off
] iRelay.

Fig. 4: Using a Zener diode to
reduce the on/off ratio.

Zener

voltages of the rclay by the

value of its own voltage. For =
example, in a test circuit it was

found that a relay came on at 84V and dropped
out at 14V, giving a ratio of about 5-7:1. a little |
wider than average. When an 8V Zemer was
connected in series with the relay it was found that
the on voltage became 15 and the off voltage 8%,
giving a ratio of between 1-7:1 and 1-8:1, a great
improvement.

In a second test a 1.000Q2 relay with an on
voltage of 104 and an off voltage of 3 was used.
giving an on/off ratio of 3-5. When the 8§V Zener
was connected in series the voltages became 161
and 10 respectively. giving a ratio of 1-63.

A third test used a 10.000Q relay with on/off
voltages of 10 and 3 with a ratio of 3-3:1. When
the 8V Zener was used these became 18 and 10-5
giving a ratio of about 1-8:1.

The higher the Zener voltage used the smaller
becomes the on/off ratio, so that the ratio can be
made to be determined only by the maximum
available supply voltage and the sensitivity of avail-
able relays.

If for example. a relay with on/off voltages of
10 and 24 is available. giving a ratio of 4:1, and is
to be used in a valve circuit where an operating
voltage of say 200 may be used, then a number of
Zener diodes may be wired in series 10 give a
Zener voltage of 190, It will then be found that
when the relav is put in series with them the on/
oft voltages will become about 200 and 137 so that
the on/off ratio is then reduced to wirtually 1:1.

It must be realised. of course, that it is only the
on/off voltage ratio that is altered in this way, the
on/oH current riatios remaining the same. B
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A tape
auto stop

BY K. A. CARR-GLYNN

DIANY less expensive tape recorders are not
fitted with automatic tape stops to halt the
drive mechanism when the tape has run to
the end of the spool, but the device to be described
enables practically all such tape recorders to be
modified for * auto stop ™.

Most tapes have stop foils at the ends. before
the last leader, and this foil is used to actuate the
tape stop. The circuit as shown in Fig. 1 is a very
simple one, though very effective.

MR1 is a meter rectifier of the bridge variety.
though, as it is only the heater voltage that is being
rectified and in normal conditions there is no drain
on it, there is nothing against the use of germa-
nium diodes here.

When running the tape normally, the negative
potential from MR1 is applied to both grids of V1,
which is consequently cut off. The reason a double
triode is used is the need to provide a large current
increase to operate the relay RL1. When the valve
is cut off the relay is de-energised and supplies are
made to the tape amplifier and drive motor. This
state is indicated in Fig. 1.

However, when the metal leaders on the tape
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6BA nut and bolt for
securing to deck

Glass tube
(@)
Brass or aluminium shim.

Side Tag

view

i U2

Tape

;

Fig 2: A brass shim fitted to a tape pressure guide.

short out the two contacts “x” and “y ™ the grids
are earthed, and a large current flows through the
valve and the relay becomes energised. Thus the
motor supply is broken. and also. in order not to
increase the current drain on the h.t. rectifier, the
amplifier supply is broken also.

Deck————m]{

Tape
reels

Switching
quides —]

\ J
Fig 3: A suitable arrangement for the ‘switching guides’,

It can be seen from this, how-

St positions HI+ " ever, that the beginning of the tape
1...Overide —t s ape  Will also stop the tape. and to pre-
Do al r==_motor vent thl_s action a three-way switch
3. Stop current can be inserted, shown as S1 on the
L To tape diagram. )
> ampiifier _ When Si is placed in the * over-
J ride ” position the foil does not
actuate the stop device, and when
- placed in the “stop” position the
grids are earthed and the motor
and amplifier supplies broken.
; In order to operate this device
o two contacts are needed which will
. 2 < Si be shorted together by the metal

foil. In the Philips recorder which
the author possesses, one of the
tape guides was a glass tube. This
was covered with a brass shim and

YyYy

R2Z
1=-4MQ;

one of the tape pressure guides was
used as the other contact as indi+
cated in Fig. 2.

Two of these contacts or “switch-
ing guides” could be fixed on to the
deck atany convenient point (Fig. 3).

It is essential to ensure that brass
shims are perfectly flat on the glass.

l r
C1
2 —FSO
12850V

The shims should be well polished

Fig. 11

The simple circuit of the device.

with grinding paste, then with
% “Brasso” to ensure a perfectly
smooth surface.
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a voice=operated

This piece of equipment will operate

on a baby's cry and will relay the

output through the audio stages of @
television receiver.

By G. G. Scott

FIYHIS alarm device consists of a voice operated
switch and it was designed to work in
conjunction with the output stagc of a

television receiver. )

I'he television receiver audio circuit is broken
hetween the volume control and the grid of the
a.f. amplifier. Connection is taken from the centie
slider on the volume cantral to a relay which is
mounted on the baby alurm unit.

In the de-energised condition of the relay. the
television sound is switched buck to 1ts own
amplifier.  When the relay is energised due to a
signal in the alarm, the audio output from the
television receiver is switched off and the sudio
output from the baby alarm is switched to the
television sct.

This system was designed as the normal baby
alarm with its own output stage and speaker and
was found to have certain disadvantages.

1) Difficulty was found in detecting whether
the sound was coming from the alarm or the TV
set.

(2) If it was a good programme on TV, onc
waited a minute or so before secing to baby, while

‘Line broken and taken
TV to alarm

dotted line indicates
original TV circuit

if a baby appeared on TV one was always running
to see to baby!

The Circuit

The microphone pre-amplifier is of the simple
double triode (ECC83) type, designed more for
simplicity rather than quality.

Two outputs are taken from the second stage,
V1B. onc via the relay contacts to the television
receiver. and the other to a square wave iimiter.

A IMQ grid stopper (R10) is used in the limiter
stage V2. When the signal on the grid of V2 is
more positive than the cathode. grid current flows

Baby ALARM

..&/:
i o S e

The finished equipment.

so that the grid only goes slightly positive and
is held at a more or less constant potential, thus
squaring the positive peaks. On the negative half
cycies, when the signal goes beyond grid hase, tlse
vilve is cut off thus squaring the negative peaks.

A bleeder network, R8, R9, from h.t. is used
so that the cathode potential is less dependent of
valve current. It was also found that the screen
produced a betler square wave than the anode,
so the screen is coupled through a 1500 pF
capacitor C3 to a double diode, V3.

Fig. 1: The necessary connections from the television

receiver.

Operation of Diodes

On the positive half cycle the right hand plate
of C3 follows the square wave output. This makes
the anode of diode V3B positive, and it conducts,
so charging up the 0-05 capacitor C4 in its cathode
(to approximately 350V) as well as the 1,500
pF capacitor C3 (see Fig. 3).

On the negative half cycle the squaie wave
voltage drops by about 200V thus the right hand
plate of C3 drops to approximately 150V negative.
As diode V3A cathode is now at 150V negative
with respect to its anode, it conducts thus discharg-
ing C3 to its original state. As diede V3B anode is
also negative this diode is cut ofl and C4 discharges
through the IMQ resistor R14,

On the next positive half
operation staris over again.

The IMQ resistor R15 and the 0-1pF capacitor

cycle the whole
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T

i R3 RE :

I} 100k 0‘%1 ;OOKQ‘ E‘.T_l eeRl:S & ?:

1 1

]

77

SR1
10

h

7
8
| 4s
LECCB3
VIA £ 63V
| MR Hea‘te;rs

5, 55 e

N $ha ==cs '—’gzsm
R2 2 OIpuF -

MO R
™0
- Input from centre slider on
X TV volume controt Ay
S Output to original TV amplitier gans
Fig. 2: The circuit of the unit.
CS form a filter so that a d.c. proportional to the
COMPONENTS LIST freqlljency is applied to the grid of the relay
. . amplifier V4.

Re’::StO;’;l-(Q RIO IMQO The cathode of the amplifier valve is connected
R2 IMQ - RIT 22kQ to a bleeder network from h.t. The 25k{} variable
R3  100kQ RI2 12kQ VRI1 (wire wound) biases the valve to cut-oﬂ when
R4 22kO RI3 68kO no signal is applied. The correct bias is found
RS IMQ RI4 IMQ by _talking fairly quietly into the microphone and
R6  100KQ RIS IMQ adjusting VR1 until the relay just energises.

R7  2:2K0Q RI6 68k As the d.c. voltage on the grid of the rélay

RS 220‘(6 RI7 1-5KQ W amplifier is proportional to frequency. then the

RO IMQ Pias on the cugh(:lde can be arranged to suit the
. requency required.

:\tla'te:sw% #W carbon except where otherwise The power supplies are derived from a 6V

VRI 25kQ wire wound potentiometer
Capacitors:

Cl  0-8luF paper

C2  0-0luF paper

C3  1,500pF paper

C4 0-0O54F paper

C5 0-luF paper

C6  |6uF electrolytic 350V

C7  16uF electrolytic 350V
Miscellaneous:

MRI, 2 Half wave metal rectifier 125V 60mA

Tl Mains transformer. 200—250V tapped
primary
6V I-5A

S| Single pole onfoff switch

Vi ECCs83

V2 EF9i

V3 EB9!

V4 EF80

Fig. 3: This illustrates the operation of the diodes (see text)

heater transformer and two RM1 half wave metal
rectifiers connected in series.

Vi 250
Lla] T
i H H
........ : i l H
+266 : i
Approximate H |
voits on ' !
right hand
plate of the
1500 pF
capacitor
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DO

IT YOURSELF

Build a Record Player and Save Pounds
The Cheapest Way

Famous Autochanger or Smgle Player Units supplied with
brand new, two-tone. de-luxe portable cabinets. 17 X 15 x

8tin.
used by tamous make tor 22 gn. model.
mowor board,
laudspeaker and 3 wart amplitier.

Strong carrving handte, gilt finish clips and hinges as
Ready cut out
Front baffle 7 x4in. High flux
Amplifier ready built on

14 x 13:n

mretal chassis with output transformer, voume and tone

controis. . 3
tions enable assembly in 30 minutes.
12

All items tit_together perfectly. Special instruc-
Only 5 wires to join.
Available separately or

mon.hs’ writlen guarantee.

package deas as below.

L.K. PRICES FOR COMPLETE KITS:
Aurochanger Kits as ahove

B S.R. U A 14 Mono £10 17 6 PP. 5/6
Garrard Auroshm Mono ... ... £11 7 6 PP. 56
Single Plaver Kits as above

Giarrard S.R.P 10 Mono ... £10 12 6 P.P. 56
TLMUL Autostop Mono £10 17 6 PP 56

Individual Prices tor those who wish to purchase separateiy.
Record Player Cabine with Cut-out

Board ..o e £3 0 0 PP. 36
Amplifier with 7 x 4in. speaker...... £3 10 0 PP 26
Auto Changers
B.5.R. U.A 14 AMono Cartridee ¢85 7 6 DP.P. 56
Garrard Autoslim Mono Cartridge £6 0 0 P.P. 46
Single Plavers
E.M.1. Autestop Mone Carrridge... £5 7 6 PP. 46
Carrard S.R .10 Mono Cariridge £33 0 0 PP, 1o
E.AfI. Separzte Pick-up Mono

Cartridge £33 0 0 PP 36
Transcription Units—Stereo—Mono
arrard 4 H.I-. Stereo Head ... £14 10 0 P.P. 5/-
Dhilips A.(GG. 10 16 Stereo Head ... £12 0 0 P.P. 5/-
Garrard A. 1.6 Stereo Head ......... 919 6 PP 5-
® SCOOP' Cartridge. L.P. 78 by tamous manufacturer

tor B.S.R., Garrard, Shmline etc. List price 35/-.

Qur price 9/6. P.P. 1/6. Brand new and guaranteed.
® SCOOP! Set ot 6 Transistors and Diode. Brand new

glppresemau'on case with circuit. OUR pnice 15/-.

P.1'-

® SCOOP! Elpico Ma‘or Stereo Amplitier—5 watts per
channel—idea! Guitar Ampl! fier—A.C. on'y—!aca in
black/silver—brand new in maker’s unopened carton.

Guaranrteed. List price £15/15/0. Our price £7/10 0.

P.P. 4/6.

Please send for our complete Amplifier lists. Hi-Fi

eguipment, the cheapest in the trade.
® SCOOPr! 1964 Radiogram Chassis. STEREO 3-wave

bands, long, medium, shori. 5 watts per channel. 6
Valves. Latest Mullard. A.C. 200/250 v. Ferrite aerial.
Glass dial. horizontal wording. Size 13in. x 4in. Aligned
and calibrated. Concentric controls. Isolated chassis.
Size 1341in. X 9in. high x 5in. deep. Product of Famous
Nationa! Manufacturer. Brand new and boxed. Maker s
guaranlee,

OUR price £13/10/-. List price £19/8/-. P.P. 5/6.
Qur Chassis List quotes prices—the keenest in the Trade.
We are Main Agents tor the Complete range ot Brittamer
Chassis and Amplifiers.  “Brittamer”—makers of
Radiogram Chassis to the Top Names in Radio.
SCOOP! Transistor Tape Recorder. The best obtain-
able by very famous manufacturer. Brand new. Boxed
and guaranteed. Reduced trom 12 gns. OUR price
£7/10/-. P.P. 3/6. Complete with Microphone, Tape,
Batteries and Operational Booklet. Operation, pause,

speed, wind/rewind, record/playback. Can be used in
any position—indoor or outdoor.

L. K. ELECTRONICS (Victoria) LTD.

X

The L.K. Way

SCOOP! 10in. Speakers by W.B. of Mansfield. A
beaumu' Hi-Fi Speaker, magnet lux density 12.000 Lines
gauss. Brand new 1n maker's carton Fully guarantsed.
OUR price 42/- only. P.P. 2/9.
Please send for our Speaker Lists.
competitive in the Trade.
SCOOP! B.S.R. UA 14 Auto Chaneers. Brand new
and boxed. Wired tor stereo. Mono Cartndge.

Note OUR price, £5/7.6. P.P. 5-.

SCOOP! Garrard Auto Slims. Brand new and boxed.
Wired tor stereo, Mono Cartridge.

Note OUR price £6 onyy. P.P. 5/-,
SCOOP! Diodes—over 1.000.000 in stock.
stiiute O.A&1 Vision Detector.
Note OUR price. £1 per 300. P.P.
onlv'. Al guaraniced.

SCOOP! Now availab'e our Short-wave Receiver Mk.
11 in kit form. A wondertul little set. Dry battery
operated. Radio Auxtraha received :n Surbiton, Surrey,
at rcasonabie strength. Coverage 3.5 Mc/s 1o 12 Mcs.
11 Mo~ 10 30 Mors, Note OUR price, 42;-only. Al
components tuuy euaranteed. P.P. 2 3.

SCOOP! Record Player Amplifier. Product of N. tional
Manutacturer 2 valve A.C. Mains. CQutput 3 watts.
Comp ete with speaker, Output Transformer, Valves,
Knobs, ete. Fuily wired. tested and guaramteed.
Mounted on battie board ready tor cabine’.

Note OUR price, 50/- only. P.P. 3/6.

SCOOP: Laceest! New Radiogram A.M.J/F.M. VH.F.
Chassz. £1213/- PP 5 6.

New manu:aciure. Dia!
predonmumnantly Gold.  200-250 v,
size 15/n. x 6hin. x 5¢in. high.
A.E. and Dipole Sockets. Five Push Buttons. O
L.W., M.W., F.M., and Gram. Tone Controi. Fully
augned and “tested,  1000-1600 M 200-550 M.; 88-

Qur prices the most

Ideal sub-

2/-. (In lots ot 500

144'n. x 4in. in two co’ours,
A C. only. Chassis
Pick-up. Lxt. Speaker.

98 Mcy/s. Vaives EZBO (rec..) }:CH81 EF89, EABCSO
E1.84, ECC85. Speaker, elliptical 10in. X6|n g suit,
15/-. Alternative de ign L.W., W., S.W., V.H.F.
&7-100 Mc/s . (_vrdm position—otherwise  similar.

£13,5/-. only. P.P.

SCOOP! TAPES. We are reducine our huge stocks of
Paper, Acetate and Mviar. Ail! sizes. Spare Spook also
availab’e. Let us guote vou ar our expense. Special
prices for lots ot 1 doz. and over.
SCOOP! A limited number only. Tape Decks by
B.S.R. Latest Model. A.C.200/240 v. Brand new and
boxed. Our price £6/10;- only. P.P. 4/6.

Please send for compiete hist ot Tape Decks.

SCOOP! Microphones. Compiete lead, Co/Ax plug,
dynamic. Brand new. Our price 5/- only. P.P. 1/6.

TRANSISTOR SECTION

27 OLD BOND ETHEET LGHDGH W.1.

SCOOP! A first-class 2 waveband 6 Transistor Super="
het Chassis by world-tamous manufacturer. Fully built,
aligned, tested, puaranteed. Full coverage long and
medium waves. Our price £4/4/- only Suitable Speaker
106. A tew cabinets can be supp'ied at 22/6 each.
QOur price for the Package Deal, £5/5/- only.
SCOOP! As above, 7 Transistor.

OUR price £4/15/« only. Suitable Speaker 10/6. A verv
attractive Cabine-, 22/6.

QUR price for the Package Deal, £5/14/- only
SCOOP! As above, 8 Transistor.

OUR price £5/4/- only. Suitable Speaker, 10,6. Cabinet
(very attractive two-tone), 22/6.

OUR price for the Package Deal £6/10/- only.

P.P. on all the above 2/9

x

www americanradiohistorv com



www.americanradiohistory.com

256 PRACTICAL

ARE YOU TRAINED FOR
19652 19661 19671

Will antomation or new techniques in Electronies replace yon one day?
DONT TAKE CHANCES WITH YOUR FUTURE—DECIDE THAT
YOU ARE GOING TO BE THE MAN IN DEMAND!

Never before In history has it been #o easy and so inexpensive to train for a

rewarding career in Electropies, Radio and Television!
8IM-TECH NOW OFFER THREE EXCLUSIVE HOME TRAINING
COURSES
Anyone can afford theue amnzing counes—lny?ge can understand thia practical
t ou back—No old fashiened,

ob.:un explam\tlons to {ruetnte you!

The lessons are CRYSTAL CLEAR, PRACTXCAL EASY TO MASTER AND
USE—Early lessons make fundamentals clear even to the beginner, while other
lessons will give you the practical "know-how" of an expert!

Comparges hvourabl\ with some courses costing very mush more! By oreating
a mass market through large volime salcs and eliminating individual letter
writing we are able to pass on theee savings directly to you!

Each eourse is printed on exira large quarto size sheets and bound {nto one
roapual to simplify handling and distribution.

Please sclect the couree most snitable for your ts from the g
No. 1, RADIO COURSE. " 1 fact ns—Conduct and
fnsulators—Radio  Batteries—Clrenits—M 1 Ohm’s La Reaist.
Colour Code—Chnrt—\\ hat reuhtor to El ti El
Induoti 3 dio ¥r Induect "apacny

Couplipg—1.F. Tmn«lonn»rs—Rndlo Cullu—ltsdlo Capacitors—The Farad—
Dielectric—Capacitor Colour Code—Alternating Current Theory & Filters—
Reactance and Resistance—Charts to caleulate Capacity Irequency and
Inductafce-—~Handy Radio Formulae—Practical Aspccts of Radio Scrv!ung—
Ragio Valves—Transistor Theory—N Type Ger 1 Type Ger
Diode Action—Tranmistor Action—D.(t Stabilization—Transistor Biag Adjust-
ment—R.F. Ampliication—3nperheterodyne Principles—A.V.C.—Power Sup-
plies—Meters—-Multitesters and Valve Testers—Point to Point Servicing—
Rigna) Gienerators and Signal Tracers—Using an Oscilloscope for Hervicing—
A]lgnment—Amphhcrs aud PLA, l-,qmmnent—-lilzh Fidelity—Aivantages of
Inverse Feedb: Frequency ¥ —How to Ubtain Radio
Jobs. Priee tor the oomvlote ocourse. ONLY 36/-. Plua postage 1/6.

o, 2. ELEC‘I"RONICS CDURSE lnclu(lru most of the above lessons plus I.C.
and R. d Cirenite-—-R havicur a
How Metera Work-—Making a \oltme'er—()hm meter Conncetions—Valves—
Electron Bebaviour—Triode—(haracteristic Curves—Power Supplies—Audio
Amplifiers—Microphones— Resistance  Coupling—Obtalning  irid  Bias—
Tush Pull and Parallel—Phase f{nverter Llrcmt—Radlo Frequency Vonagc
Amplifiers—LF. and Multiband Colls—Detecti iver Circuite—R
of Frequency Mixing—A.V.('.—Electronic Oscillators—Quartz Crvstals—
io Tranemitter Circuita—Modulation and Tuning—Lines, Antennas and
Radiatlon—Test Equipment Uslng Meter E| ic Teat Equl
Thyratrons—Phato-U'ell  Eq C H.F. H
Electronic 8hapug Lxrcuit»—hlectmn Micmecopc—hlectnc Strain (,uuges—
ter-Communicators— Radio Servicing Techniques—Servicing Printed Circuits.
Price for the complete course. Only 398/8. Plus postage 1/6.
Graduates of the Electronies Course csn qualily for a ‘cortificate—details sent
with sach order.
No, 8. TELEVISION COURBE. Effect of Mis-adjusted controls—Pictures of
various ts —Service adjustments—Circuit Faults Indicated by a Poor
Pattern—Finding Bad Valves by observmg Pncture Faults—S8eparate Channel
I.F. m—Intercarrier LF. 8 Negative Pict Interf:
Principles and Pr: U.H.F. T i Llnes—l acts About
the T.V. Bignal to Help you in 8ervice Work—By V.
Interference Aids—All about Cathode Ray Tubes—Exp\annuon of T.V. Cu'cultn
—Video Detector—Video Amplifier—D.C. Restorer Circuit—Automatic Galn
Control Circuite—Oscitlators— Deflection Coils—Auntomatic Frequency Control
Olrcujts—Analysie of Stagger Tuned LF. Receiver—Analysie of Three Tnter-
Carrier Type Reccivers—The Vertical Deflection Cirenit—The Horlzontai
Deflection” Clreuit—Waveforms—Bchematics of various sections of a T.V.—
U.H.F. Converters and Tuners—T.V. Test Equipment and Alignment—Analysis
of Various Problesms.
Price for the complete course. Only 38/-. Plus postage 1/6.
UICONDITXOHALLY GUARANTEED TO GIVE COMPLETE SATISFACTION
You muost be convinced that this ia the best value you have ever seen in Elec-
teonic, Radio or T.V. Training, otherwise you can return the coursc (or have
your money refunded if sent with order) after you have examined it in your
own home for a tul) seven days.
1F YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE
B Tick on the coupon one book for each course ordere: with full cash.
RADIO S8ERVICING FAULT FINDING BOOK.
BOOK. OSCILLOSCOPY. BOOK,
These free boaks are authoritative, and loaded with information. Would
cost at least 5/- each if bought separately—by sending cash you reduce book-
keeping and other costs, which savings we pass back to you!

‘es ez es esmem FREE TRIAL OFFER!

Pay only 5/- per week if you wish. Clip coupon right now for thus apecial offer.

'g:: Sim-Teoh Book Company, Dept. CW2, Gater’s Mill, West End, Southampton,
nts.

TELEVISION FAULT

Please send tha following courses for a full seven day’s trial.
[J Ne. 1. RADIO COURSE. ] No.2. ELECTRONICS COURSE.
37/8, ines, postage. 41/-, incl, postage.

[J No.S. TELEVICION COURSE,
8718, inel. postage.
(Free trial customers tick only one plcase),
1¢ not. delighted. T mays return the course post-paid without further vbligation
on my part, Othcrwisc | will pay cash price OR 5/- weekly unuil purchase
paloe plus 2/6 service charge has been paid.
{7] Tiek here if enclosing full purchase price.
Please send mc [ ] FREE. RADIO FAULT FINDING BOOK.
[J FREE.T.V, FAULT FINDING BOOK. [ ] FREE. OSCILLOSCOPE BOOK.
Amount enclosed £..co—.....
1 maderstand that yon will rcfund thm money in full 1if I am not 1007, satisficd,
Overseas customers please send full amount (including Ireland),
NAME e

ADDRESS .. . .

WIRELESS

July, 1964

| ANCAET ) PRODUCT

™ 6t flexible
Anatomy of @ | e
| cordgrip
]
super‘or Heats up
" from cold
Soldering lron [ o2 nee
The Solon range of electric solder- Will give
ing irons includes 15 and 25 watt a lifetime
models for radio, TVand electronic o0 i
equipment; 65 watt mgdels for
householdand workshopuse. Larger 95 watt
models upto240 wattalsoavailable. model for
SElth d radio work
Heat
concentrated
in bit

TRADE MARK
Used inindustry for over 30 years
Obtainable from your usual radio or electrical supplier

13 40€

SAVE £££f’s oS

NOW YOU CAN RUN YOUR TRANSISTOR RADIO
ETC., SAFELY OFF A.C. MAINS FOR 1’6 A YEAR
These Battery Ellminators are the ldeal economical and
safe way of running any TRANSISTOR RADIO, RECORD
PLAYER, TAPLE RECORDER, AMPLIFIER, ete. requiring
voltages shown.

Types Available: 8 volt, 6 volt, 4} volt (single output). Size
3} x 3 x in. PRICE 35/- each. P, & P. 2/9.

Qv, + 9v. Bv. + 6v., 4 v, + 4}V,
Size 3 x 3  2in. PRICE 42/6 each. P. & P
All the above units are completely isolated from mains by
double wound transformer ensuring 100°% safety.

ALSO AVAILABLLE MAINS UMNITS supplying
either 12 v, or |8 v. output as required for BBC 2. 625
T.V. Booster Units, PRICE 40/- each. P. & P. 2/9.

( I‘w%separate outputs).

LISTEN TO THE WORLD on TELSTAR our I-VALVE
SHORT WAVE RADIO

Receives speech and music
from all over the world, Price
includes valve and one coil
covering 40-100 metres. Can
be extended to cover 10-100
metres, Can be converted to 2
or 3 valve and all-mains
speaker use, Total Building

costs 35[- P.&P. 2
THE R.C.S. PERSONAL SET

For Private Listening

An amazing little set. with built-in
ferrite rod aerial bringing in medium wave
at wonderful volume. Sturdy case.
Stze only 2§ x 3; x lin. Fits into the
palm of the hand. Drilled chassis colour
coded for easy assemblyv. Total Buil(ling
Costs (includiug earpicce) 30/_ .& P,

2f-.

All parts avatlahie separately. Send S.4.E. for pree layout plans
and parts lists of anu of the aborve sels.

R.C.S. PRODUCTS (RADIO) LTD.
Il Oliver Rd., London, E.I7. (Mail Order only)

Export Trade enquiries invited
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BOOKS REVIEWED

RADIO, TELEVISION AND ELECTRICAL REPAIRS

Edited by Roy C. Norris; published by Odhams Books Ltd.
576 pages, 6in. x 9in. Price 50s.

HIS is the fourth edition of a well-known pub-
Tlication. but is by no means a rehash. A team

of eight specialist contributors, under the
guidance of Roy C. Norris, Technical Editor of
* Electrical and Radio Trading”, has completely
rewritten the work.

The subjects range from water heaters, domestic
appliances and electrical installations, through
radio and TV adjustments and repairs to the latest
u.h.f. innovations that pave the way to colour —
and there is even a scction specially prepared to

explain the various colour TV systems. Also
included is a comprehensive section on the
sevicing  of gramophone and tapc recorder

mechanisms.

Whether the handyman wants information on
clectrical wiring. bench work, power supplics or
refrigeration, or the practising engineer requires to
brush up his knowledge of current technigues of
radio and television repairing, an authoritative
reference will be found in this comprehensive
volume.

There are thirty chapters. each a dozen pages
leng, an initial table of abbreviations and symbols
and an index that runs into five pages of small
print. In the 576 page work there are no less than
470 illustrations.

It is perhaps on this last point that the reviewer
might find cause to carp. There is a curiously old-
fashioned flavour about the drawings and their
presentation. No photographs have been used. The
very annoying habit of omitting component
values from circuit diagrams has been retained,
except in the fault-tracing section.

But this is a minor defect in an ambitious pub-
lication that should not be absent from the book-
shelf of anyone, amateur or professional. who is
concerned with radio, television or electrical
repairs.—B.R.G.

SHORT WAVE AMATEUR RADIO
By ). Schapp, PAOHH.
diagrams, Price 2ls.

Published by Philips Technical Library. U.K. Distributors:
Cleaver-Hume Press Ltd.

F[HIS book is not a handbook which could be
described as essential for experienced amateurs,
nor is it a basic book for the novice. but tends

to stecr a middle course. Unfortunately, in a small

volume such as this it docs. of necessity. only offer
a4 very brief discussion on the various technical
aspeets of amateur radio.

It omits any great discussion of single sideband,

a mode which is becoming increasingly popular,

and also makes no attempt at v.h.tf.. this being

described as outside the scope of the book. [t is
felt that this book has a limited appeual on the

British market although had valucs been included

160 pages, 57 x 81 in. 7 fold-out

with all the circuits shown it might well have
proved more useful. The preface warns that this
is not an extensive practical manual and the brevity
with which it deals with some topics may be judged
by the fact that transmission lines are dealt with
in two pages.

At the back are pull-out circuit diagrams of two
transmitters and two receivers. The wire for the
coils is not specified in s.w.g. but in actual
diameter 1n millimeters. Although there are no
luyout diagrams and few constructional details
there are photographs of the equipment, which
would prove handy to the would-be constructor.

There are a number of useful appendices con-
tained in the last twenty-eight pages. Included
amongst these are bandspread calculations, coil
calculations,  amateur  abbreviations, and an
abridged version of the list of countries prefixes.—.
D.G.

DIODE CIRCUITS HANDBOOK
By Rufus P. Turner. 128 pages, 84 x 5}

INTRODUCTION TO ELECTRONIC SERVICING

By ). A. Stanley. 160 pages. 85 x 5% in. Price 24a,

Both books originally published by Howard W, Sams & Co.

Inc., Indiana, U.S.A. Published and distributed in the U.K.

by W. Foulsham & Co. Ltd.

TYHE diode is perhaps one of the simplest com-
ponents to be found in the world of wireless
and electronics. So simple. in fact, that many

people tend to regard it as merely a glorified cat’s

in. Price I8s.

whisker, It's the *small thing with two wires”
and asked to name some uses of a diode, the
average raadel mlght reply; * rectification, detec-’
tion and .

For these who like the writer, have saidly under-
estimated the humble diode a book has been
written and in it Mr. Turner describes net two, but
nearly a hundred uses for a diode. Not only
describes them but furnishes with cach a practical
circuit diagram complete with values. Still not
convinced? Then, let’s flick through a few pages
entirely at random. and see just how versatile ana
useful these “things with two wires” ure:—

Page 35 shows two circuits, one of a c.w. trans-
mitter and the other a ’‘phone transmitter. The
valve line up—one diode. A diode capacitor
memory cell is depicted; again only one diode
is necessary. One could jump about the book and
name circuits to suit all takes. The photo diode,
tape or punched -card reader, a ‘“grid” dip
oscillator (yes only one diode for this too) an a.f.
milliameter, a diode matrix to name just a few.

In case some rcaders are still thinking in terms
of *cat’s whiskers”. Mr. Turner inciudes many
circuits which use the newer Zcner diades, tunncl
diodes, and a newcomer called the Varactor. a
device whose capacitance is dependent upon the
voltage applied to it. A snag which nught arise 1s
the availability in this country of the particulat

continued on the following puge
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A SIMPLE R.F.

YHIS unit is primarily intended for use with
those domestic receivers which cannot be
provided with an efficient outdoor aerial. It

consists of an untuned radio frequency amplifier
which can appreciably improve the medium and
long wave performance of the usual four stage
type of superhet receiver. The amplifier will also
prove to be useful for most crystal sets and t.r.f.
receivers.

The circuit is exceptionally simple and construc-
tion should therefore present no difficulty to less
experienced constructors. Of course the usual care
must be taken when soldering the transistor and
when connecting the battery since errors will
almost certaimly destroy the transistor.

Economical Power Consumption

The circuit is very modest with respect to power
supplies and works efficiently when taking a
current of about ImA from a 44V torch battery.
With long and therefore more efficient aerials the
amplifier may tend to overload the receiver when
it is tuned to powerful stations. It is thus necessary
to be able to adjust the gain of the amplifier and
this is achieved by reducing the current flowing
through the transistor by means of VR1.

Connecting to the Receiver

With most receivers there will no difficulty in
connecting up the amplifier. However very great
care must be taken when dealing with receivers of
the a.c.-d.c. (all mains) type. In such cases ensure
that the neutral wire of the mains is connected to
the chassis and also that the earth and aerial
sockets of the receiver are isolated from the chassis
via suitable capacitors. It is also advisable to dis-

July, 1964

AMPLIFIER

BY J. ROBERTS

Aerial
R1
- 220"“3 ® Aerial
socket
on
receiver
[« o
1000 T + Earth
pFE OC44 socket
or on
XA102 receiver
L)
Fig. I: The simple transistor circuit.

connect such receivers from the mains supply

when connecting the amplifier.

Performance

It is difficult to give an exact idea of the
improvement likely to be noticed, as so much will
depend on the particular receiver and aerial in use
with the amplifier.

The amplifier has been tested with receivers other
than the domestic type and this example of a test
on a communications receiver may be of interest:

National 9 Valve superhet. 8ft. indoor aerial.
time 11 p.m., medium wave band: 26 stations
readable without amplifier: 51 stations readable
when the amplifier was added. The results of this
test were checked carefully and there is no error. i

BOOKS REVIEWED

—continued from previous page

diodes indicated since this book is of American
origin. Any reputable stockist would perhaps
advise as to British equivalents, and of course, it is
possible to send to the U.S.A. for the diodes with
the happy knowledge that postage would be
reasonably cheap.

Other than bearing this one point in mind the
book would appear to be a useful addition to any
Library. Since the majority of the circuits contain
only one or perhaps two diodes the book should
appeal to experimenters with a limited budget.
Indeed, there is a separate chapter entitled
“ Experimenter’s Circuits ”, which would be ideal
for readers whose interests lie in this field.

RITING a book strictly for a novice is no
light task, especially when the subject is on
a highly technical topic such as a branch of
electronics. It is one thing for an author to be
knowledgeable and highly skilled. but to write
clearly and concisely so that a raw beginner will
fully understand is a very different kettle of fish.

In “Introduction to Electronic Servicing for the
Beginner ”, Mr. Stanley has proved beyond any
shadow of doubt that he is able to write with great
clarity and simplicity and in such a way that aav
novice will find it a very difficult task not to
understand.

This book is thoroughly recommended and is
excellent in every way. It takes the novice gently
by the hand and guides a good reliable solid path
through both theory and construction. It is
profusely illustrated. and gives both circuit
diagrams and actual drawings. When a new section
or extra components are added, the existing wiring
is shown “ ghosted” and the new additions are
shown clearly in black. It teaches how to read a
circuit diagram, and .by the excellent methods
mentioned gives full details for the construction of
a power unit, signal tracer, multimeter,” and super-
het tuner. together with full details of how to use,
how to test, and how to repair. Although the price
is 24s.. there can be little doubt that it is a bargain.

The book is of American origin. but no risks are
taken due to differences in electronic practice, and
a two and a half page introduction is especially
written for the benefit of British readers.
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[ASKYS HO

The SKYROVER

Controls: Waveband Selector,
Volume Control with onfotl
Switch. Tunine Control. 1In
plastic cabinet, size 10 x 63 x 33
in. with metal trim and carry-
ing handle. P, &
Can be s
built tor £10 19 6 3,
1ILP. Terms:  22/- deposit
and 1 months. at 21/-,

The SKYROVER

size 11} x 6} x 3in.

with plastic trim and carrying

aerial socket fitted.
Can be buill for

6/- deposit

chase the parcel.

'lhmi Spread on 13, 16, 1V and 25 metre Bands.

DE LUXE

Tone Control Circuit 1s incorporated, with scparate
Tone Control in addition to Volume Control,
Controt and Waveband Selector.
covered with a washable material

and
Pecoiver 26 extra. Retunded if vou pur-
Four U2 batteries mnciuded FREI.
All Compaonents Available Separatelu.

PRACTICAL WIRELESS

259

fer the Finest Value to

ME CONSTRUCTORS

We consider our construction parcels to be the finest value on the home construc-
tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days, when the sum paid will be refunded less postage.

THE SKYROVER
and SKYROVER DE LUXE

Gl AL SPECIFICATION:
7 tra Or plu: 2 diode superhet. 8 waveband portable
Tecely Operating trom four 1.5 v. torch batteries.

The SKYROVER and sSKYROVEI DE LUXE covers Lhe
tull Medium Waveband and Short Waveband 31-94 M,
and also 4 separate switched band-spread ranges. 13M
16M. 19M and 25M, with Band Spread Tuning for accur-
ate Station Selection. The coil pack and tuning heart
is completely tactory assembled, wired and tested.
The remaining assembly can be completed in under
three hours (rom our easy to tollow. stage by stage
instruction;

SPECHFIC,

‘~ur rhot, 170 l\L/~ AlI Mullard Trauststors and Diode.

U2 batteries. 5in. Ceramic Magnet P.M. Speaker.
to read Inal Heale. Band spread  ‘Tuning.

Output, Telescopic Actial & Ferrite Rod Aerial
BAND COVERAGE: 180-576M: 31-94M and

Tuning
In a wood cabinet

handle.  Also car

£12.19.6

U mnth-. at 24/6.

T 7 A
The “Sixteen’” Multirange METER KIT
This outstanding meter was leatured by Practicar Wireless in
Laskv'~ are now aolc Lo otter the complete
‘hccmed llw the deﬂznm
CHFTC (|

the Jan. ‘64 1ssue.

kit of

N
20,000 @/V, A.C. volt
0- lif)xJ.A 0-2.5-50-250 mA.
Basic movement: 40pA t.s

full scale deflection current 1s 50QLA.
12 position range switch; separate
volts—D.C. ohms; ohms zero adjustment

case, 3{ x 3% x l{in, Controls
slide switch lor A.C.

pot, meter: meter zero, External connection Two dmm. s0c-
kets tor t lead plugs. Power requirements: One 16V, and vne
1.5V. batteries. Complete with all parts and full constructicn

det(u Ss.

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

LASKY'S PRICE £5.19.6 -:“"

bougzht.

9 E0-250500 At L0 a1V
Resistance: 0-2.000q,
.d. moving coil.

0-2.5-25-50-250-500 at
D.C. current:
0-200k @, 0-20M & .
With universal shunt
Sizeftinish: Black plastic

olts:

H.P. Terms: 21/- deposit and
5 months at 21/-

Ready Built BOY’S TRANSISTOR RADIO

2 transistor pocket radio. In attractive plastic case. Size onlv 4in. x
_2A1n x 1in. Fitted with 2}in. loudspeaker.
and telescopic aerial.
tunable vver mll m(-mum waveband.
telescopic aerial, ca
- \\I\\ = I‘I(l( k. 42/- ¥
6 T'ransistor pocket radio tully hlull N, plastic case, 41in. x 2lin. x lin.
with 21in. speaker
with pk‘mnndl f‘ﬂlhl(‘ce and leather case.
LASKY'S Praicr

present.

wavehand.

Socket for personal earpiece
Works trom single PP3 type battery.  Fully
Supplicd complete with carpiece,
vol' tatlery. Ildeal Birthday
L4 . With all accessories.

ne puhe and

Uses mingle PPJ type battery, Supplied complete
Tunable over full medium
£ 9/6 POST FRIVE. With all accessories.

The “REALISTIC” Seven

% 7-transistor superhet. % 350 m lliwatt
output intw 4in. high flux speaker.
* All combonents mounted on a single
Iy;r)ndbed urc‘ulc
oard, size 5t x -
5iin. in one com- »f(
plete  assembly. £

with cdrry)ng "“:‘_—‘-j_‘

* Plastic cabinet
handle. size 7 x lO %

x dtin., ST

Blue /“Greymi
or all Grey. k. g SUIRSRITIEED |
Easy to read dial. i 8 4
*h\(bnmal\ockeb MW[;‘A o5

for car aeria
* LF. Ilequ('ncy 470 Kels. % Ferrite rod
internal aemal. Operates from PP9 or
snml‘n battery. % Full comprehensive
£ suppl]ed with each receiver. % All
LO“\ and L.F’s ete. fully wound rzady for
immediate assembly.
Receiver. LASKY'S

Transistors, Cabinet, Speaker, etc.,

Full Construction ‘5.'9.6

Data. Can be bu)lt for
PP4 Batt, dlq Dana and instructions
separately 2/6. Relunded if you purchase

the rarcel,

REALISTIC SevenDELUXE

With the same -pecification a- standard
model—PLUS a superior wood cabinet
in contemporary styling. ALSD a tull
vision circular dial.
FOR ONLY ‘I EXTRA
P. & P. as std. model

THE

.\ “SPRITE”
{ Can be built for
79’6

P. & P. 3/6 extra.

* Si jstor Superhet Miniature Per-
sonal }’oc}\et Radio. » Long and Medium
wavehands. % Ferrite Rod aerial, % LF.
Frequency 470 Kcfs. 3in. Speaker.
+ Printed circuit 21 x 2in. % Slow Motion
Drive. % In Plastic Case, Size 4 3 2} x §in.
In order to ensure perfect results, the
SPRITE is supplied to vou with R.F. and
1.F. stages. Driver and Outpit stages
ready built with all components mounted
on the printed circuit. 'The SPRITE pre-
assembled, plus cabinet, speaker and all
components for final construction, 79/6

can be built l'or-—

& P. 3/t extra. Data and instructions
separately 2lb Refunded if parcel is pur-
chased. Real calf leather case, wriststrap,
personal earphone and case for earphone
and battery 12/6 the lot extra. Make no
mistake this is a SUPERHET receiver
of genuine commercial quality. 1t is
not 2 regenerative eireuit.

while sblicing.

TAPE SPLICER OFFER! By famous manutacturer.
plated construction with separate razor blade—securely clamps tape
Listed at 18/6,

All metal nickel

ASKY'S PRICE 14/6 POST FREE.

E.M.I.

pick-up with AC()C‘ G.P
required 18! x 12) x 1an.
For use on ).)J/Z ) volt

stereo cartridge will play d” types ol Mono Records,
P. 67 L.P{78 Mona cartndge will
be aunpll(‘d m heu ol the GPT3 at no differenice 1n cost,

LASKY’S PRICE 79/6 . «:.vosin

B~ ete., bat il dested a €

4-SPEED RECORD PLAYER

New, unused and individusily boxed hitted with lightweight

. 732 =tereo cartridge. Cabinet space
mn. metal turntable 15 fitted.

. Mains, with Auto-stop. The
TR,

AUTO RECORD PLAYER

AUTOMATIC RE-
Iresigned to take only
45 I,D m. Tin. discs. Will play up to 8 auto-
matically. Fitted with lightweight pick-
up and crystal cartridge, mounted on a
plinth.  For 200/250 v. A.C. msins, Size
approx. 10 x 10 x

LASKY'S I'RI(,I' 59/8. P. & P 3/6 extra.

GUITAR PICK-UP

Crvstal-high imp. Size only 1 x 3 x Hn.
Clips luhngcl hoard—no screws Complete
\\nh cah

LASKY \l'l(l(l 15/11. . & ' 1/-.

sassaunuve

207 EDGWARE ROAD, LONDON, W.2,
PADDINGTON 3271 2
BOTH OPEN ALL DAY SAT. Eariy Closing Thurs. Muil Orders

Near Praed St.

Goodge St. MUSUEM 2605
to Dept. PV,

Nearest Sen.
Ldaware fd.

I 33 TOTTENHAM COURT ROAD, W.1.1152'3 FLEET STREET, LONDON, £.C.4.

cviephone: Fleet Street Lohi.
upen all day Thursday. Early ciosing sat.
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2 merpes 4

The thrills ol VHF Amateur Radio
can now be yours for as low as 38/8,
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 details of
the famous ‘“‘Globe-King' Kkits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)
St. Martins Gate, Worcester

World Radio and

Amateur Radio

8/6. Postasre 6d.
Circuits. 12/6. Post:
Postage 9d.

20/-. Postagze 1/-,

PRACTICAL WIRELESS

A.R.R.L. RADIO AMATEURS
HANDBOOK 1964

New Edition 36/-, Postage 2/,

Understanding Amateur Radio, new ed.

by A.R.R.L.. 19/-. Postage 1/-.

T.V. Handbook 1964

by Johansen, 22/-, P?stalzc 1/-,

‘al
R.S.G.B., 4/6. Postage 6d,

British Transistor Directory, by Bradley,

Muilard ReferenceManual of Transistor
age 1/-

R.odio Valve Data by Wireless World, 6/-.

Kuow Your Oseilloscope, by P. Smith.

Transistor Circuits for Radio Controlled
Models, 7/8. Postage 6d.

UNIVERSAL BOOK CO.

12 Little Newport Strecet, London, W.C.2
(adjoining Lisle Street)

July, 1964

MINIKIT
A precision set of tools
comprising of side cutter.
round, snipe and flat nose
44" tools. Handles P.V.C.
coated for comfort.
Complete in plastic

wallet 30s. plus post and

packing 2s. 6d.

Book 1964 by

WIRE STRIPPER
A tool designed for home and work-
shop use. Easily adjustable tor a
large range of wires, Heavily plated
with plastic coated grip end.

Price 4s. 6d. ptus post & pkg. 9d.
ONEY BACK GUARANTEE
HOWLEY TOOL TRADING Co. Ltd.
Howley Tannery, Howley Lane,
Warringten, Lancashire. England.

RETURN-0OF -

POST SERVICE

Wa offer a realiy efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
@Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@ P.W. GUITAR AMPLIFIER

Detailed list available for the ampllfier deseribed in May issue

@ GUITAR LOUDSPEAKERS

GOODMANS Audiom 51 12in, 15 watts £9.2.8; Audiom 61 12in.

20 watts £14,7.8.

“ IMTARFEDALE WINEG 12in. 15 watts £10.10.0: WH/EG
Sin. 20 watts, £17.10.0.

. SPECIAL LOUDSPEAKER BARGAINS
F.ML.I. 13 x 8in. Elliptical. 10 watts, 3 ohms., 39/6, P, & P, 2/6
RICHARD ALLAN 12in. 5 watts, 3 ohms.. 27/6, P. & P.

@ STEREO COMPONENTS

Morganite ganged Dotentiometers as specified for che Mullard

circuits. 4 Log/Anti-Log, 500k, 1 meg., 2 meg. % Log/Log, 50K.
1 meg., 2 meg. % Lin/Lin 2501( 500k, 1 meg., 2 meg. All 10/6

each. Po:,ta.ge extra.

@® GRAMOPHONE EQUIPMENT
ALL LATEST MODELS

Purchase
ALL POST FREE % Mini

Hir
Cash Price Deposit Mthly/Pmts.
RECORD CHANGERS
GARRARD AUTOSLIM

{Mono PU) cO o 5 6 of
Gﬁl{ll{ARDTA}ITOSlf)lI‘J\l £6.17.6 £1.12.6 o £1
e-luxe AT6 (Mono PUY ,, £11. 9.0 12 of
Gﬁvlr{ﬂl%‘s\tnl) /%/[UTO\{J‘% M 2. 6.0 1 16711
erec/Mono P £12. 5.4 £2. 9.4 120f 8/-
B.S.R. UA4 (TC8 Mono PU} £8.15.0 £1.10.0 6 of 1£1
B.S.R. UAUWU Monarch
(TC8S Stereo/LP/78) , £7.15.0 £1.18.0 6of
B.S.R. UAt (TC8 Mono PU}  £7.15.0 £1.18.0 6ot

- UALS
(TC8S Stereo/LP/78) |, .. £8.15.0 £2. 6.0 6of

£1.4.0
Many of the above can be supplied for stereo working. Sec owr
Gramophone Equipment List for details.

@ JASON F.M. TUNERS

We stock all parts needed for the construction of these excelient

tuners. All parts can be supplicd separately but we can offer
attractive reductions in price if all items are purchased at same
time as [ollowq
FYITI. £6.12.6: FVIT?2 (less hower), £7.15.0
FMT2 (wllh power). £9,12.8: FMT3 (less power. £9.9.6.
FMT3 (with uowor‘ £11é174612vlcrcury 2. £10.14.8.
Hire Purchase Terms available Ask for list.

@ OUTPUT TRANSFORMERS

GILSON: WO696A, W0696B, 50/6, post 2/6. W0892, 82/3, post 2/9.
w0767, 27/-, post 1/6 W01796, 5718, Dost 2/6. W1T96A, 57/8, post 2/6.
W01932 84/- post 3/-.

PARTRIDGE: P?GG 75/-, post 2/9. P4131, '75/-, post 2/9.
PARMEKO: P2629, 46/9; P2642, 47/3: P2643. 49/9 All plus post 2/9
P2641, 30/9, post 2/-; P2028. 16/9. posk 2/-: .. 43i-, post 2/6°

[ ) MAINS TRANSFORME RS

GILSON: W 63/-, post 4, ost 2/8; W01328,
5‘(’)/6. post 3/6 WOl e S PO

/-3
. 58/, post 3/6 WOIOGG 80/-, post, 4/6; W01341
Choke, 38/-, post_2/-,

PARMEKO: PZG'H 37/-. post 9. P2630, 57/3, post 3/3; P44,
80/-, post 4/-; P2030, 43/-, post 3/-; P2931, 59/8, post 3/3.

" @ LATEST TEST METERS

@ SPECIAL OFFER!: STEREO CARTRIDGES

RONFTTE 105 Sterco/Mono Cartridge. Complete with fixing
bracket and styli. List 59/4. OUR PRICE 23/6. Post Free.

@ ILLUSTRATED LISTS

Iliustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI-
FIERS. Any will be sent free ubon request.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510.
Mullard 3-3, Mullard 2 and 3 Valve Pro-amp. Mullard Stereo.
Mullargl Mixer. Fully detailed list on any of these sent upon
request.

Instruction Manual: All Mullard Audio Circuits in '‘Circuits
or Audio Amplifiers”, 9/5. Pest (ree.

Hire Purchase
Cash Price Deposit Mthly/Pmts.
£24. 0.0 £4.18.0

AVO Model 8 Mark I1 .. ol
£21. 0.0 £4. 4.0 120f£1.10.10
0 120f 4/4

AV Model 7 Mark I1 oo
AVO \lultimmor Mark 4 ..
T.M.K, TP a0 oa .
T.M. K, ll’5\ AR .

Hil
2
D
@
%3
=

o
.. £5.19.8. 15.8 - 3of £1.11.4
T.M. K. Model 5 aq .. £8.19.6 £1.15.8 13/8
TAYLOR \mm- L 127A .. £10.10.0 2. 2 0 12 0( 15/8
Full dennns of any of the above supplied free on request.
AVO models 1 and 8 are both latest models from current pro-
duction—-not to be confused with Government Surplus.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS
ALL CARRIAGE FREE

ARO STUDIO, leatest
L Twotrack. Bradmatic

Hire Purckase
Cash Price Dceposit MthlviPmts.

oo ap .. £10.19.8 £2, 3.6 120t
Four Track, Marriot¢ Ileads £17.17.0 §3.12.0 120!

MARTIN TAPE AMPLIFIER KITS
Tape Amplificrs
For Cotlarg 8311-V 2-Track £11.11.0. 8311-4 V 4-Track £12.12.0.
Tane Pre-Amplitiers
Por Collaro 8312-CP 2-Track £8,8.0. 8312-4-CP 4-Track £9.9.0.
Drop Lhroutrh agsembly for mounting 8312 Pre-Amp under Collaro
Deck, 1.
gul'rglnSg Cases with speaker. For Collaro Deck and 8311 Ampli-
er, £5.5.0,
H.P. TERMS available on decks, amp. and cases. Ask for quote.
MULLARD TAPE PRE-AMPLIFIER KiT
We stock complete Kits and_all separate components for the
Mullard Tape Pre-Amptifier. Fully detailed list available.

@ HI-FI LOUDSPEAKERS
GOODMANS: Axiette 8in., £5.56.7: Axfomn loln £6.5.11: 121n.
Axiom 201, £10.17.4; 1%n. Axlom 301, £15,4.6: 12in. Audiom

16/4
28/2

51 Bass, £9.2.8: 12in. Audiem 61 Bass, £14.7.8: Trebax
T weeter, £6.10.2: X 03000 Crossover unit, £2.0.11.
WIHTELEY: ll Ili 10in. £7.7.0: HF1e1? 10in.. 24, 12 0:
HFM6 8in., 23.6 S16 8iR.. £6.19.8: T10 Tweeter, £4,12.0: 1

Tweoter £11 3 CX3000 Crossover unit, £1.1 .3: (,VISM
Cressover unit, £2.2.0. H.P. Terms avatlable on ail sneakers.

* TERMS OF BUSINESS
Cash with order or C.0.D. We
charge C.O0.D. orders as follows:

CLOSED FOR ANNUAL HOLIDAYS: AUGUSY

WATTS RADIO

* HIRE PURCHASE TERMS
Available on any item. Repay-
ments over 3. 6 or 12 months as
below. Three monrhs: Deposit 6/-

IST TO 22ND

Up to £5 mintmum of 4/2. Over £5 in the £  Service charge 5%.
and under £19, 2/B. Over £10, no minimum charge 10/-, Stx
charge. Postage cxtra on CASH (MAIL ORDER) LTD. months: Deposit 3/- in the &£
order under £5 except where | 34 CHURCH $T., WEYBRIDGE, SURREY &‘ﬁ“r{"f Clh‘”'ge,]?‘"l o mi Jr{“"tﬂ’:‘
stated. Postage extra on over- Telephone: Weybridge 47556 %:pogsn ;/: in tl?:\ ;:e mbexvmc
::-?;r orders irrespective  of Please note: Postal business only from this address §harge 10%, minimum chargo

y Callers welcome by appointment

WwwWw americanradiohistorv com



www.americanradiohistory.com

July, 1964

TEST GEAR

accessorles

Part B

CONTINUED FROM PAGE 136 OF THE IUNE ISSUE

OST experimenters will have in their
workshop at least a good multimeter. A
signal generator or grid-dip meter, possibly

a bridge and an audio oscillator may also be
available. and nowadays many of these individuals
even own an oscilloscope.

However, there must be few experimenters who,
at one time or another, have not wanted to take
voltage or current readings at two diflerent points
in an experimental set-up and thus found thut one
multimeter is just not enough.

Although they have spent a large amount of
money on. say, an oscilloscope, they are usually
most unwilling to fork out an extra £2 for a low
sensitivity though highly accurate second multi-
meter.

This kind of meter can be of the 1.000Q per volt
type (ImA fs.d.) and, in conjunctien with pre-

PRACTICAL WIRELESS

BY C. MACKAY
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cision shunts and droppers, can give a
result of as high an accuracy as one’s good
(say 20.00082 per volt) multimeter-—pro-
vided that care is taken to use_this second
meter in such a way that it does not
noticeably affect the circuit conditions.

The circuit of a suitable multimeter
built by the author is given in Fig. 22a.
The meter used was of the 1mA f.s.d. type
with an internal resistance of 10((}.

If a meter with any other value of

internal resistance is employed R7

i Ri

becomes and R8 becomes ——.

9
Seven ranges are available: 0—1mA dc.,
0—I10mA d.c.,, 0—100mA d.c.. 0—1V d.c. 0--10V

d.c., 0—100V d.c., 0—1,000V d.c.

CONTINUITY/INSULATION TEST

No facilities are included for the measurement
of a.c. voltages and currents as the “ good ” multi-
meter is generally adequate.

As shown above, a range for testing insulation
and continuity is provided. though no separate
calibration scale was given for this runge. How-
ever, if required it could be calibrated as in
Fig. 22b.

Good quality 19 tolerance components must be
used for Ri1-R4, R7 and R8.

In order that the overall accuracy of the com-
pleted instrument should be maintained as high
as possible the author advises that the shunts (R7
and R8) should be bought and not made up. These
can be purchased at a reasonable price from the

Planet Instrument Company, which advertises
S1b)
°\ RI IMQ 19, IW
R2 100k 19, COMPONENTS LIST
o\ R3  10kQ 19 FOR FIG. 22a
R4 ik 19
R5 k() wirewound
R6  3,9004 109
S e R7 11112 19, wirewound
R3S R2S K1 (o]
R7 1"3[1 KAz 1o 100% 1% R8 11114 19 wirewound
1110 | ka “QW MQ: Ml Moving coil meter. ImA f.s.d. Internal
" WWWW\eemd—3 =5 resistance 100Q
" - Si | pole, 8 way, 2 bank wafer switch
. Bi  4-5V fiat battery
v . Miscellaneous:
w,\ Jov Two terminals, one red, one black.
10mA ooV
Fig. 22a (left) : A multiméter circui d by the author;
m . QOO{ ig. 22a (left) 1 A multiméter circuit as used by author
e~ + b (below): calibrations for an ohms scale.
Milliamperes. N
) o o2 o3 o4 05 06 .. 07 . 08 o9 .. 0
1 : l | Lo i L | | | Iy I . i |
ﬂm*lls | | | \ ’l-‘ l scoaoowol
500 30010 0 ' 2520 15 10° 5 S 4 3 [ 2000 ° 1000 750 400 2
' - : J -
. ~N
Kilohms (k) Chms (Q1)
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regularly in this magazine. R6 is for adjusting
the meter to read full scale on the resistunce range
with the input terminals shorted out.

MOUNTING THE METER IN ITS CASE

The case used by the author was a rejuvenated
wooden box used for protecting a large mains
transformer in transit. Virtually any case, wooden,
plastic or metal, can be used. If it is metal the
terminals, which can be spade terminals or wander
plug sockets, should be well insulated from the
box. The matter of the cabinet will therefore be
left to the ingenuity of the experimenter.

A few suggestions worth some consideration are
using biscuit or sweet tins, lunch boxes (metal or
plastic), Oxo cube boxes or baking tins with a
separate aluminium baseplate.

This unit can be’ easily and completely con-
structed for under £2.

USING THE “SECOND” METER

If this meter is placed across a circuit wherein
the current flowing is of the same order as that
which will be taken by the meter itself, the extra
load imposed upon the circuit by the meter will
completely change the circuit conditions and all
readings taken by the meter will be inaccurate if

055mA HI+

O*0SmA
>
=
=
=

20000,

oy
R3

July, 1964

HI+
R load

battery R1 180\9

/
0-10V range

Fig. 24: “Cause and effect measurements’ where a pair
of meters is indispensable.

be greatly reduced (owing to the increased current
through R1) and the error will be so great as
to make the reading quite useless.

The reader by now. will probably be wondering
why a meter of this sort has ever been used at all.
The reason is that these meters can be used for
voltage meusurements where the current taken by
the meter does not alfect the performance. They
may also be used for
current measurement so
long as the current to be
measured 1s high enough
to give a readable read-
ing (usually 570 of fs.d.
is enough).

TWO METERS INDIS-
PENSABLE

An example of a circuit

test  where two  meters
are indispensuble is given
i Fig. 24, Here. it is
desired to measure the
amplification of a triode
valve with a given anode
loud, The “good™ meter,
which draws a low cur-

rent, is used to measure

mz b

% (a)

Fig. 23 (a): An audio amplifier; (b) measuring with a 20k Q/V meter; () with a 1k<Q}Y
meter.

not completely false.

A’ meter which draws only say, 50uA. therefore.
will not have nearly so drastic an effect as will
one which draws 1maA.

This can be seen more clearly in Fig. 23a. Here,
a valve, V1 is drawing 0.5mA from the h.t. -+
supply. In Fig. 23b a 20,000¢) per volt meter is
connected across point A and chassis in order to
measure the anode voltage. This meter will draw
only 0.05mA from the oircuit and the error of
the reading will be only because the current has
increased from 0.5mA to 0.55mA.

In Fig. 23c, a 1,000Q per volt meter is connected
between A and chassis. As this meter takes its
maximum current of ImA, the anode voltage will

the anode voltage, while
) the low sensitivity meter
is used to measure the
inout voltage. which is
adjusted by means of RI1,
a potentiometer attenuator.

meter is also highly

The low sensitivily
satisfuctory for the measurement of current.  For
example. this meter could have been used to

measure the anode current accurately in Fig. 23.
As the anode load resistance would only be
increased by perhaps one part in two or three
thousand. the results obtained with the meter in
that position would be most accurate. At the
same time the ‘“good™ meter could be used ftor
voltage measurement on the anode as in Fig. 23b.

This relatively simple meter will be found to
be invaluable to the experimenter if it is used with
only a little forethought. The instrument is of a
well-tried and thoroughly reliable design and will
give many years of reliable service.
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RAcEENeS™e s RADIO CLEARANGE LTD. ™*"iils¥s”™

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
27 TOTTENHAM COURT ROAD, LONDON W.I

ANOTHER SCOOP-
LIMITED QUANTITY ONLY

Don't miss a chance like this!

The “Minigram” Transistorised Record Player

I EATURES

° buitt amptifler with four e A rew! “FAMILY FAVOURITH'".
ade Mullard 1rahsi~tors. @ Ideal tor Teenagers,
[ 15 R.P.M. pop records. @ ['or use ANYWHERE,
® Built-in automatic stop, e Hours of amusement for the
® Lightwelght and por table, yvounger members of the famitv,
[ ] lll\LI ue tion leafiet supplied. @ Aszsemble one ot these amasing
e Crystal pick-up with capendable Players in less than 30 minutes:
sty lus, GP3Y Type. supplied in 3 complete umts with
L] Unm(uo\numd‘l\’ battery(3/fext) only 10 connections to make
. @ Avallable in two colours—eream/ Amun\lmatedlmenbionssuﬂxhn
Ted o cream/blue. I
A Motor and pick-up drek........ 2|, P &Py 39/6 OXNLY , 9 6
Reuady-built 4-transistor amplmm. u)mp](—te the complete Pckgs,
B with volunie control and 1. speaker (2 35/- (plus ,,/P P. J\g )
c Portable two-tone case with n.mdlc und 5/_ or any umt. sold
expunded metal [ret. i2/-P. & P separately.

Lnudspeaker Bargalns'St.lll Avallahle

. ble s to offer these units at '1HE LOWEST

1- i J¢ ent-muenetl LOUDSPEAKER off the

m‘mlu(lum tine at LIS < L TURER'™ COST! 1 epared list helow and choose just the

right speaher for the Job—( OMPARYE. EHE PRICES ANY WIHERE! T—STOCKS CHANGING RAPIDLY.
SCHLEDULE OF LOUDSPEARERS AVAILA BLE

tteed Plessey londs
iy to gblain a

1d New and Gua

Diameter Gauss Imped. Diameter Guuss Imped. Diameter Gauas fmped. Diameter Gaouns Impad.
in inches €n lines in ohms  Price | in inches n lines in ovhms Price | ininches in lines in ohms  Price | in inches in lines sn ohns Price
2 7000 8y 8- EH 9500 50 10/6 4 9500 35 11/6 5 8500 3 9/6
23 THO 85 8/8 4 7000 23 11/8 5 (000 3 8/~ 3 9500 3 10/8
9 TU00 50 8/6 4 8§00 35 10/6 5 HOOO o 8/~ 5 9500 [ 108
23 7000 80 8/- 4+ Tuu0 35 114~ ] THoy g 8/8 (13 7000 3 11 /=
32 7000 Eh) 8/8 b ) b 8/8 b BHo0 K] 11/8
i Tou K} /-
Eiliptical (lain Imipald. Elliptical tanss lmped. Elliptical Ganas Impal,
Nize in bines Vu ohms  Price size wn lines in ohms  Priec Size i lines wn vhas  Price
Gone woows | sx3 ooo 2 gy | Alipeat Guuse - fmped L wx2r koo 5 e
T0u0 b 8- | Hx4 G0 i 8/8 Nize o pbinns g G S X 21 ub 1
anon a0 8@ | 6x4 7w G 8- | Txnz esee 3 1076 BEH LD 3o A0
o o5 98 [ Gx4 R 3 8/6 [ % x i so0o B0 86 | 8 xUP us00 L0/
Tuoa EN 10/- 6 x 4 9500 : 10/- 8 x 2l 7000 5 0/ 8 x 2F 8500 ] 1o/~

BOTH SETS STILL AVAILABLE HERE!

Ask for a demonstration in l The best and Choice of a dozen stations
the shop. easiest transistor ln daylight , . .
bullt-yourself

“GAPRI" sets available. I THE “CDNTESSAH

Sensitive ! 5 5

Super-selective ! I Sead S.:/\‘.E.

Superbs - | tor FREE “(u EEN OF THEM ALL” |
peaker ! IPARTS LIST

NOW ONLY I owL\ ‘9.'9.6

l(i First (-rmlcl

MULLARD L
(2/- P. & Pkg) | ransistors I (3/6 p. & Pkg.)
Dokt e Diodacfand roR :and CAR RADIO

het MW and all components AVE B

Droitwich 1AV FBRANBNEW R OWAVEBAND sURERAIET
Size 4} x 2% x Ll l q l( mnstrucllou manual 2/10 Post
Constructmnal data 1/9 Post free. § GUARANTEED Berec.

Ineclusive price tor ail associated nomponen‘:l cﬁu , battery coNTEssA £9 1 9 6 (pl\m :]“ [

and lnsiruction Bool{)cggx;l:}t{g;éﬁ;uo:t L 1 "
ANY PARTS 801 TUHE Jattery (p \m 2.
BUILD-AS-YOU-BUY SCHEME cAP Rl 2/6 extra. 79/6 P. & J’i)

SELECTED BARGAINS

Beautlful]y geared AM/FM 2 gang Condensers, 4/6; AMIFM IFT's 465 kc/s and 10.7 Mefs, 4/6 pair: Magnavox Crystal Tape Recorder
Mikes, 12/6 transistor submin. 7 mm. coll set (4) 4/6, the set: 3 watt Stereo Amplifiers, completo ready to switch on 79/6: Senterceld
3/2D-D3-2-1Y, 2/6 each. DIODES—~OATO, OATS, OA90, CG46H, GDI0, 2/- each

TORS; 00454/6. PXA]OI 3/9, AF115 4/8. Submin, Germanium diode 1/3, M.1 diode 8d. each, Silicon diodes, 200 m.i.v., 200
mA, 1/- each, 400 p . 330 mA, 2/6 each.

Please send S'I‘AMPED and ADDRESSED envelope with anyv enquiry. We regret no catalogues—our stocks move too quickls! Kindly
make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C,0.1. on Orders over 10/~
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Modern styling in light
grey with legible black
engraving.
Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-

ing leads, prods and
clips.

improved internal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, using an individual
calibrated scale plate

d.c. ranges 2.25%, f.s.d.
a.c. ranges 2.75%, f.s.d.

Availables accessories
include a d.c.
multiplier and 5, 10
and 25A shunts for
d.c. current measure-
ment.

PRACTICAL WIRELESS

D.C. Current: [00uA f.s.d.
A.C, Voltage: 10V fs.d.
D.C. Voltage: 2.5V f.s.d.

D.C. Millivolt range: O

—A f.s.d. in 5 ranges
—1,000 f.s.d. in 5 ranges
—1,000 f.s.d. in 6 ranges

—100mV f.s.d.

Avo inst
previous
ern lines.

attractive display

July, 1964

ACGURAGY

RELUBILITY

entirely new version of this famous

rument and supersedes all
models. It is styled on mod-
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 clips.
and an instruction booklet. It is packed in an

carton. Robust real leather

cases are available. if 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. shunt.

Resistance:
Sensitivity:

MULTIMINOR

0-2 MQ) in 2 ranges using 1.5V cell
10,000Q2/V on d.c. Voltage ranges
1,000Q2¥/ on a.c. Yoltage ranges

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

AN

LITI> AVOCET HOUSE -

92-96 VAUXHALL BRIDGE ROAD

- LONDON,SW I -

ViCtoria 3404 (12 lines)

=
=

MMI7

THE NEXT STAGE

20 watl stereo

i you have already built a mono Audiokit assembly, then it is
going to be easy and economical to convert it to stereo. If
you are about to start building Audiokits, you can choose

4

stereo straightaway. All the necessary Martin Units are now
- available for converting our famous Formula 1456 to a 20 watt
. hi-fi stereo system. Martin All-transistor Audiokits are the

simplest, most efficient and imaginatively designed kits ever
offered to the home constructor. Make sure you know

about them ALL.

Formula 1456 for 3Q: Formula 1478 for 15¢Q

'S0 EASY TO BUILD AND SAVE WITH

' TRADE ENQUIRIES INVITED

-MARTINELECTRONICS LT

UNIT 3  3-Channel

UNIT 2 Pre-amp with

Matching ndi;;tor ea,
UNIT 4 Pre-amp and

UNIT 5 10 watt power

UNIT 6 power supply

MONO

UNIT 1 5-stage input

selector 2 7
vol. control 21 17

£3 19
8

mixer

tone controls .88 2
85 12

22 12

8
8
8
8
8
amplitier for 3Q ., 8
8

for Uit 5

UNIT 7 15 ohta 10 watt power

TRANSISTORISED

STEREO UNITS FOR
ADDING TO MONO

1A .. .82 7 8
2A .22 2 8
2 SN . L2412 8
44, .. 2315 0
Series *‘S” Units for all
stereo  construction are
twice the price of the

original mono series.

Kits complete with knobs,
instructions, etc. Escut-

Arpliti q
UN‘}}"‘Q'%’WQ,‘NW}; EGRLE NG cheons available to re-
for Unit 7 | .E215 0 quirement at 6/6 each.
N
H MARTIN ELECTRONICS, 154/5 HIGH STREET,
H BRENTFORD, MIDDLESEX
H Details o MARTIN AUDIOKITS
- please
:
e NAME............. Crrereneeies e
H
154-165 HIGH ST.. 8 ADDRESS ...cccvuuuieruunnensennneennansnennsnnes
BRENTFORD, M'SEX. a
® ISLeworth 1161/2 e 000008A00000a0a0a0E0RERFD
H BLOCK LETTERS PW.T
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3GEH, 183 Gunnersbury Avenue,
Acton, London, W.3.

The Club next4meets on 9th June when members will review
the experiences and results of their participation in National
Field Day.

AMATEUR RADIO CLUB OF NOTTINGHAM
Hon. Sec.;: R. W. Attenborough, GIRD)J, Beech House,
Chapel Lane, Epperstone, Nottingham.

The meetings of this Society are held every Tuesday evening at
the Sherwood Community Centre, Woodthorpe House, Mansfield
Road, Sherwood.

BRADFORD RADIO SOCIETY
Hon. Sec.: E. G, Barker, GJOTO, 63 Woodcot Avenue,
Baildon,; Shipley, Yorkshire.

Members enjoyed a full programme of events for May, beginning
with a discussion on N.F.D. arrangements on the [2th. In the
same month a party from the club were the guests of the Spen
Valley Radio Society, and on the 26th, J. Spivey (G2HHYV) gave a
lecture called ““V.H.F. Operating.”

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: P. J. Holland, “Field House,” |# Kingsley Road,
Gt. Boughton, Chester, Cheshire.

Members attended the meeting for May 5th to hear a lecture.
A week later, members were invited to bring any valves with
them for testing on the valve-tester which G3EWZ had brought
along for a demonstration. National Field Day arrangements were
under discussion on May 26th.

IPSWICH RADIO CLUB
Hon. Sec.: R. J. Wells, 43 Clench Road, Holbrook, Ipswich,
Suffolk. ,

This society's activities cover all aspects of radio and therefore
any potential members are welcomed to the meetings which are
held at lpswich Civic College on the last Wednesday in each
month, commencing at 7.30 p.m.

LICHFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: V, Hickman, GILXR, 143 Main Street, Stonnall,
Walsall, Staffordshire.

The membership of this Society continues to grow with more
and more licensed amateurs among its numbers. One honorary
member, T, Painter (G3NEU), has recently presented the club
with an inscribed’ silver cup which will become the trophy for
forchcoming d.f. events.

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D, W. Lilley, G3FDF, 23 Melton Road, Asfordby
Hill, Meliton Mowbray, Leicestershire.

The only club event for May was on the 21st when }. L. Warring-
ton (G2FNW) gave a lecture entitled 70 ems.”

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Halifax.

Society events for May began with a junk sale on the 13th. A
fortgjght later Mr. L. L. Cobb (G3UI) gave a talk on “Transistors.”
P TON AMATEUR RADIO SOCIETY
Hon. Sec.: W. K. Beazley, G3RTX, 9 Thorngate, Penworth-
am, Preston, Lancashire.

On May 12th, a group of members enjoyed an interesting visit
to the Ribble Generating Station. Later in the month, on the 26th,
the final arrangements for N.F.D. were discussed.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3E JA, “Peacehaven,” 9 Holybrook
Road, Reading, Berkshire.

Members G2FZ| and G3EJA have both donated cups and T.
Bingham a shield for Club trophies to be awarded to the winners
of contests held during this year. The meeting for May 30th was
devoted to a sale of surplus egquipment,

SALOP AMATEUR RADIO SOCIETY
Hon.Sec.: Dr. K. E. Jones, G3IRRN, Greystones, Shrewsbury
Road, Church Stretton, Shropshire.

This Society reports an increasing membership with very good
attendances at the meetings.

SCARBOROUGH AMATEUR RADIO SOCIETY
Hon. Sec.: P. B, Briscombe, G8KU, “Roseacre,”
Scarborough, Yorkshire,

A sale of members' surplus gear was held on May 7th. A talk on

the SXIII receiver on May.l4th was followed on the 2Ist by a

lrton,

display and demonstration of home constructed equipment. On
May 28th, members attended a talk given on “Oscillescopes.’”
SOUTH SHIELDS AND DISTRICT AMATEUR RADIO
cLuB o
Hon. Sec.: D. I. Forster, G3IKZZ, 41 Marlborough Street,
South Shields, Co. Durham.

Members from this Society were among the visirors to the
mobile rally held at Harewood House, Yorkshire, on 24th M:{.
The Club is organising its own mobile rally on Sth July to be held
at Bents Park Recreation’ Ground, Coast Road, Soath Shields.
SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds.

“*Missilemen 1964'' was the title of the lecture given 20 members
of this Society at their meeting on May l4th by Mr. M, A, Browne.
On May 2Ist. members paid a visit to Research Electronics at
Cleckheaton and on the 27th, David Pract (G3KEP) gave a talk
entitled "RTTY." Another visit was organised for the first event
in June, when a group of members went to the Msat. Office at
Church Fenton.

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: P. Cutler, 43 Langside Avenue, Wallisdown,
Poole, Dorset. .

This Society has recently decided to increase its mestings to
two a month and also increase its amateur radio activities. Te put
into effect this latter decision, the Group elected to purchasa a
20m s.s.b. transceiver and put a 2m station on the air.

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. Seed, 3| Withert Avenue, Bebing:on, Wirral,
Cheshire.

A mobile week-end in Wales was organised by member G2AMMV
and was held successfully during May.

WORCESTER AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: G. W. Tibbetts, 35 Perdiswell Park, Droitwich
Road, Worcester.

Activities for May consisted of a junk sale and @ practice run
for National Field Day. The sale was held en the 16th and the
practice run on the 24th, .
SEVENTH LONGLEAT MOBILE RALLY
Rally Organiser: E. C. Halliday, G3JMY, 4 Parkaide Avenus,
Winterbourne, Bristol. -

This year's mobile rally at Longleat, near Warminszer, Wiltshire,
is to be held on June 2lst and rtalk-in-stations will be G3JMY/A
on top band and G3SII'A on 2m. The entrance to Longleat House
park and estate lies on the Frome-Warminster Road (A362).
There will be the usual attractions; displays. comperitions, demon-
strations, etc. and once again this event promises to be amemorable
ogcasion.

... AND FOR YOUR FURTHER EN JOYMENT
why not get the June issue of Practical

Television, on sale now?

Featured in this issue is a C.R.T. Tester

and Rejuvenator.

Also details for converting receivers for recep-
tion of Continental programmes, and many

more interesting articles and regular features.
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rade

New Portable from Roberts Radio
NEW transistor portable, Model R.300 has
recently been announced by Roberts Radio
Company Limited, Molesey Avenue, West Molesey,
Surrev. This set covers medium and long waves
and incorporates six transistors and three diodes.
A coaxial socket for a car aerial is included in
the design and a carrying cover made of strong
grey waterproof material is available as an extra.
The size of the R.300 is Y%in. x 5Zin. x 44in,
and its price is 15 gns. Power is provided by an
Ever-Ready PPY battery, and current consumption
with no signal is 12mA.

~

The R.300 portable receiver, new from Roberts Radio

The *“Audio Heart”’
NIARKETED by Technical Suppliers Lid., 63
Goldhawk Road, London, W.I2, is a minia-
ture high quality transistor amplifier designed to
be used at the centre of any good audio assembly.
The “ Audio Heart” gives 1W undistorted output
for an input voltage of 5 to 10mV. Input impe-
dance is 1-5 to 2k{). and output impedance 3 to 5Q.
The operating voltage is 6V, and the signal-to-
noise ratio is said to be below measurable level.
Among its numerous applications, the * Audio
Heart” can be used with a radio tuner for use in
a car, as a burglar or baby alarm, etc., and two of

July, 1964

the units can be used for stereo applications.

The size of the " Audio Heart ™ s 3in. x 2-2in.
X 1:2in. high. and it is available ready built and
tested at a price of 39s. 6d.. or in kit form with full
butlding and operating instructions for 32s. 6d.

This is the *Audio Heart’ marketed by Technical Suppliers
Ltd.

Two New Receivers
(}RUNDIG (Great Britain) Ltd., announce the
introduction of two new portables to their
range of receivers. They are the ™ Music Boy 204 7,
and the “City Boy 204 . The Music Boy has a
bandspread 49m band and is claimed to give crystal
clear reception over a wide range of FEuropean
short wave stations. Other bands covered are
medium, long and v.h.f./f.m.

The circuit includes nine transistors, three diodes
and one rectifier. Power output is IW and power
is provided by two 45V flat torch batteries or a
9Y power pack. The speaker is an elliptical 4in.
x 6in. model fitted with @ ceramic magnet.

The Music Boy weighs approximuately  4lbs.
without batteries and measures 1lin. x 6%in. x
27in. Price is 39 gns.

The * City Boy 7 embodies nine transistors, three
diodes and one rectifier, and c¢overs medium. long
and v.h.f. bands. Output is 1W and this is fed into
a 6in. x 4in. ellipticul speaker. Weight is approxi-
mutely 31 Ibs. without butteries and the dimensions
are 104in. x 63in. x 2%in. Price is lixed at 34 gns.

Grundie (Grear Britain) Lid., Newlands Park,
Svdenham, London, S.F.26.

o+ N e
//.\\‘2?”4 R B
ISe/ R 4 NI A e

The Grundig “Music Boy 204" -
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LINEAR AMPLIFIERS

LG34. 4 watts. s1ze 84 x 4§ x 24in.

TEST METERS FOR EVERY PURPOSE & POCKET

high. £5.5.0.

L45A. 5 watts, size 7 x 7 x 5in.
high. £6.19.6. Protective |-
cover 12/8. .

5155, 5 watts stereouhonlc.
size 104 x 8 x 61n, high, £12.1

Cover with cnxrymg handles

Diatonic 10 watts Hi-Fi Ultra
Linear Push Pull, size 9 x 7 x
6iin. high, £12.12.0. Cover with
carrying handles 19/6.
LI/10, 10 watts Hi-FI Ultra
Linear, size 9 x 7 x 5in, high,
£13.13.0. Cover with carrying
handles 18/6.

Conchord 30 watts Hi-Fi Ultra
Linear, size 12} x 9 x Tin. high,
£16.16.0. Cover with carrying
handles 26/~

L50. 50 watts Hi-Fi Ultra
Linear, size 14 x 10 x 8in. high,
£23.2.0. Cover with carrying
handles 32/6.

All amplifiers for normal A.C.

mains, and ex stock. Detalls
on request.

‘Tripletone Convertible Am-
plifier, size 10 x 3 x 44in. high.
4 watts output matched for
2-3 ohms, OR 2 amplifiers can
be coupled together lor
STEREO, £6.18.8 each.

L1

2,000 0.V, MODEL TP-10
Reads A.C. & D.C. Volts up to
1,000; D.C. Current to 500 mA;
Resistance Lo 1 Meg: Capaci-
tance to 1i4F; Decibels from —20
to +36: Output jack for Audio
Measurements Size- 3§ x bin.

X 1jin.
£3.19.6

Trlulcwne F.M. Tuner. size

20,000 0.1V,

MODEL TP-5S.

Reads voltage up to 1,000 D.C. 36,000 0.P.V MODEL.)O" Vo]t,s

t 20,000 ohms per volt and A.C. | to 1.000; D.C. at 30,000 ©.P.V.
m 16,000 O,P.V.: D.C.Curient to A.C. at 20,000; 12 Amps B.C.
500mA ; Rousmnce 10 10 Mers. (unenr.. 60 Megs Resistance:
Capacitance to {.1uF; Decibels —X +55 dBs: laternal

=+ 36, buzzer short circuit warning.
Size 3% .4n. x 6%/4n. x 2Hn.

£5.19.8 £3.19.6

from —20 to
5iin. x 1iin.

Size diin. x

powered), or £15.14.6 (self
powered). Details on request.

All New Stock, with leads, prods and internal batteries, 6 months’ guarantee backed by full

service facilities. Details S.A.E.

15 OLIMS PM SPEAKERS. Speclal Heavy Duty 12 ins., £5.5.0.
Wharfedale W12EG 12 ins. for Lead Gulr.nrs. £10.10.0. Wharfedale
WI1S5EG 15 ins. for Bass Guitars, £17.10.0. 12 Ins. wedge type
speaker cabinet, £2.17.6. (Please add 5/- carr. all items).
MOVING COIL STICK MIKE, complete with heavy desk
stand, and screened lead, ONLY. 59/6. (Post 2/6).
SUPER CRYSTAL STICK MIKE. complet with heavy desk
eck cord, and screened lead. Y 49/6. (Post 2/6),
l)()l BLE l!l“A‘Vl OSCILLOSCOPE lLBL TY
Equivalent to COSSOR U9D (as used in Oscxlluscopes bv Cussor .13'4
series) and Hartley & Erskine (13 series). Listed £12. BRAN
NEW IN MAKER'S CRATES. ONLY 25/- tcarriage 5/-),
LAVOIE UHF WAVEMETER MODEL 103, Coverage 375

“CELESTE 7” RECEIVER

Build tht= latest
P.W, seven tran-
sistor portable,
as described in
June and July
issues. Medium
and Long waves,
with output of
l watt tromlarge

X 4in. loud-

725 Mcfs. Complete with correct Calibration Chart. First-class speaker.Internal
condition, Battery operated and portable. size 11 x 8 x Tiun. high guin aerial
ONILY £3.19.8 (carriage 7/6). with car aerial
ACOs 3971 STICK MIKE with screened lead and table stand. socket. All com-
32/6 {post 1/6). vqnents so0ld sep-
( lnSl L DESK MIKE with screened lead and bullt-In stand. arately—parts
15/-(post 1/6). st S.AE.

ON:

P()RTA L. A.C. VOLTMETER. First Grade Moving Iron
with 6in, Mirror Scale. Reads up to 150 volts A.C. 400 and 1200-
2400 cycles. In substantial oak case with removable lid. Overall
size 84 x 8} x 5tin. BRAND NEW. ONLY £5.

COSSOR 1035 DOUBLE BEAM OSCILLOSCOPES.
A tew only of these modern scopes. overhauled and in perfect
order. ONLY £45. Further detalls on reguest.

SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01
1r_nfd 1,000 :olt and 0.1 mfd. 500 volt. 7/6 per dozen. Special quotes
Or gu

” \q()Lls AMERICAN DYNAMOTORS. Deliver 220 volts at
100 mA. Size 5iin, x 3tin. diameter. Ideal for running Electric
Shaver etc. for Car Battery. ONLY 32/6 (post 2/6).

20/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire,
solder, resistors, condensers, volume controls, tag panel. ALL
NEW (post 2/6).
RESISTORS. 100 assorted values our choice. NEW, 7/6,
CONDENSERS. 100 assorted mica and silvermica. NEW. 10/-.

TRANSISTORISED INSULATION TESTERS

pliances and components.
One handed operation (no
turning of generator), a
Transistor DC-DC con-
verter being emploved to
supply the high potenti-
als. Three Testing vol-
tages. 100, 250 and 500, to
measure up to 500 meg-
Complete with
carrying case,

teed. lmmediate delivery and
The latest technique for] | service. Illustrated details on
checking insulation of] | request.
electrical circuits. ap-

TOTAL

guILDING cosT £9-19.6

VARIABLE
VOLTAGE
TRANSFORMERS

Fully shrouded. input 230 v.
50/60 cycles, output 0-260 v,

2.5 amps type . £517 6
5amps Lype ............ £9

10 amps type . £16 100
Rrand new Import. fully guaran-

A.

BATTERY CHARGER
6v.orl2v.at3/4 amps. Fused and fitted with Ammeter anid Voltage
Selector. Louvred metal case finished attractive hammered blue.
Ready for use with mains and output leads. ONLY 55/- (Post 3/6).

PANELY RS, 25 microamps D.C. 2iin. Proj-circalar 59/8.
50 mlic 2iin. Fiush circular 59/6, 100 microemps D.C.
2n. Flush ci cular 39/6., 40 amps D.C. 2in. Proj-cirzular 7/6,
300 volts A.C, 2bin. Flush circular 25/- 500 voits A.C. 2. Flush
circular 25/-.

batteries and
test lea s.

Size Tin. x 4¢in. x 4in,
S5.A.E. for illustrated details. £1 7 10 0

TELESCOPIC AERIAL.
iin. projection.
ONLY 10/8.

8 sections 30in. open 5in. clesed, with
Chromium plated ideal (or & varlety of uses.

HARRIS ELECTRONICS
(LONDON) LTD

138 Gray’s Inn Road, London, W.C.I
Phone TERminus 753/ '
Please inctude carriage costs on al! dems

COpen unttl 1 p.m. Saturdays). We are 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by Bus from King's Cross.
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I I v E ! There are 30 other models, too. There ARE several other makes of solder-

ing instruments. Big ones. Small ones. Good ones. We’ve seen them. We
don’t make the biggest ones. Or the most expensive ones. Or the most
elaborate ones. We DO make the smallest ones. And the widest range.
We make the best. Always have. May we send you details?

Brochure P.W.I0 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey.
Telephone: CROydon 8589

TRANSISTOR TELEPHONE

AMPLIFIER MODEL TA. 790
A 3 transistor battery
voerated amplitier with
volume control
compactly  honsed
i attractive
plastic case.
Completely

RELDA EXGLUSIVE!!! THIS MONTH'S

100,000 O.P.V. MULTI-TESTER BARCATNU
MODEL EP.100K. A haody size high sensitivity| AERIAL

multi-tester with a shock-proof meter of ¥.51zA. VARIOMETERS

Incorporates three gerina-

= niut diodes and si | These i instru-

meter scale 1or easy reading. | ents  will enable you to

RANGES: D.C. Volts: . Fecenve  masiwum o signal

25V oV, 5OV, | 2any | dtrength on all RW. receivera

(100000 olaui\V) 500V | Precision cahbrated  control. ~ellcantained
1,000V, (lo 000 ohmy ). {SNIP PRICE 12 6 post with suction
A.C. Volts: 2.5V, 10V, 50V, BRAND NEW / mm mekap, carc by
L0V, LOOY (12500 ohm* [ ————- couneected or

criotyed 0
8 DOUBLE CONE BT [
HI-F1 SPEAKER matter o1 e

V). D.C. Amps: 10A,
i A,  20mA,  UhinA

e )

25inA. Obms OK oh
LK ohm, G-2M ohi Model BA7 Clearhy anipliies the conversation «a that
~2UX ohm. Cenlre —14 Fre, nes o fmends can Disten an 1|v"l)|]rlt' with
ohni, 16K ohwm, 6K oha, N, D, Tatters anl e ot FRICE 65/~
160K ohm.  L.: 1dUA, : e o B o
180124, LsmA, IwA. LY. e L L R.F. FIELD INDICATOR
av. |RmE T pe ""L' RF.40. Llewigned tor check-
. : uree inp h radiati ;
Decibels: minas 20db—plus A2db. Size: 5in. x fr 8 watfs. N \A'oive “lu‘»‘il :,",( “‘EHMIv“',‘“(m l,“mr}hd
3%in, x 2}in. ORIGINALLY #£14.14.0 impedance 16 ohme. LU EicIE, T4
£6 19 6 Nett weight 970 gramme: ienul!\lt{\ v-{u: be vunuiul]ed
. . 3 - A s 1y adjustment o1 panel con-
OUR PRICE COMPLETE BRAND NEW  AND trol, the antenna

CT.10 HORN TWEETER CUROS D

For true high fidelity PRICE 78/6
reproduction of the
upper, middle and top
frequeucy ranges in
multi-unit speaker
installations.  Pressure
unit  type utilicing a
spun  aliminium  dia-
phragm. Output  1u
watts.  Frequency res-
ponse 1300-1800  c.p.s.
Impedance 16  chm.
Fizished in matt black, flanged 29/6
and drilled for bafie mounting. PRICE

3-WAY SLIM CRYSTAL

MICROPHONE
MODEL 100C. Response 60-10,000 cps. Built in a'dfﬂ
opnfofl Switch. Output level—5i2dB. Omni-direc-

tional bead. Satin chrome finish,
Supplied complete with table 48/'
stand, cable and lavalier cord. PRICE

length or bv in-
% creasing distance
% from the radiator.

N Freq. range 1-250
MM.71. MINIATURE DESK OR ey v NMcis. 2004 D.C.
HAND M‘;%%ENTE[C MICRO-| Compiete as llustrated. With instruetions.

Ideal for Tape Recorders, PRICE 88/6

Intercoms, Amplifiers. Trans- SUBSTITUTION BOXES

mitters etc., where high quality

at low cost is required. Complete oo, Fully calibrated complete

with support and lead. 12 6 Z "% with insulated leads. Model
PRICE I

OM.G. RESISTANCE BOX
| brovides 24 standard values
at 1 watt. 15 ohms

1
g 376

Model OM.B. CAPACI-
MAIL ORDERS TO: (DEPT. P), TANCE BOX 1rochics
32a COPTIC ST.,, LONDON W.C.1 9 stuudard values irom ¢
I CALLERS WELCOME AT- 87 TOTTENEAM| ot to 025wt £

500 volt,
COURT ROAD, LONDON, w.lI. :vorl:i?lg. Price29/6

Send for comprehensive list of all
EAGLE PRODUCTS

MUS 9606
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Adding extra
ranges to
simple meter
movements
is one means
of making
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BY GEORGE WAREHAM ‘ PART 2

inexpensive multimeters

CONTINUED FROM PAGE 149 OF THE JUNE ISSUE

choosing a milliammeter and converting it to

a multi-range instrument. In this month’s
article the conversion of a piece of surplus equip-
ment containing a suitable meter is described.

The instrument described here was made from
a piece of *surplus” equipment which rejoices in
the name * Gear, Electric Firing Mark Two:
Instrument, Testing, Mark 2 or 2A ", It consists
of a centre-zero milliammeter in a wooden case
with an ebonite front panel.

The case contains one or two other components
and in fact it turns out to be a Wheatstone bridge
reading 0—25(), obviously intended for checking
the continuity of detonating circuits of some kind.
The circuit is shown in slightly simplified form in
Fig. 4.

If anybody requires a single-range bridge for
measuring low  resis-
tances the instrument
may be used unmodi-
L fied. (The average
multimeter tends to
be inaccurate below
about 10Q2. One often
wants to measure the
resistance  of  trans-
former windings, such
as the secondaries of
output  transformers.
which may only be u
few tenths of an ohm.
For such measure-
ments the unmodified
unit would be a use-
ful addition to the
laboratory.)

However. the writer
wanted a cheap multi-

I AST month some general hints were given on

2500
500

x —_—
i T

Fig. 4: The basic circuit
(less the press-switch con-
tacts) of the surplus unit
referred to in the text.

range meter. This
surplus unit cost about 15s. and the finished
article cost about 25s. The ranges in the writer’s
version are:
Current ......... 0— 3, 0— 30. 0— 300mA
Voltage ......... 0— 3V, 0— 30V, 0— 300V
Resistance ...... 0—25, 0—250, 0-—2,500Q

Basic Information

Several of the units in the surplus dealer’s shop
had bent meter pointers. Evidently the sappers
who had used them had disregarded the warning
label telling one not to switch the meter into

.

circuit with the firing dynamo going.

The dealer had affixed a label giving the sensi-
tivity of the meter as * 600—0—6001A .
Examination of the meter itself revealed a rated
f.s.d.  of  660uA. Subsequent  measurement
revealed that the sensitivity was, in my particular
specimen, 647uA. (The sensitivity was slightly
different in the two directions of deflection: 547uA
is the average.)

The meter scale reads 30—0—30 and has 30
small divisions each way. This means that, unless

AN
Y

3.
* 2R

A
R2

Fig. 5: Circuit arrangement for finding the coil resistance
of a meter.

one rewrites the scale, the smallest f.s.d. current
which fits the scale is 3mA. The damping of the
basic movement was rather poor but good rnough
to permit an f.s.d. of 1'SmA. which is possibic
without rewriting the scale, at the expense of some
simple mental arithmetic,

Meter Coil Resistance

A test with a 100+ 17, resistor showed that
the original Wheatstone bridge was quite accurate.
This suggested the possibility of using the instru-
ment to measure its own resistance, which was
shown by a rough check (as described last month)
to be within the range of measurement of the
bridge.

The method of measuring the coil resistance is
of quite general application. What one does is to
adjust a variable resistor to the same resistance as
the meter and then measure the variable resistance.
The technique is illustrated in Fig. S. Here R1
is any low-resistance potentiometer (say. less than
1,000Q) and R2 is selected to permit f.s.d. with the
available voltage.

With the switch open. adjust R1 for f.s.d. Leave
R1 alone, close the switch, and set R3 so that the
meter reading is.exactly halved: R3 is now equal
to the meter resistance and can be taken away and
measured.
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In the present case one takes the meter out of
its original circuit and then, once R3 is set, one
puts the meter back again so that the bridge can
be used to measure the resistance. In the case of
the writer’s instrument the meter coil resistance
turned out to be 23-30.

General Design

All the necessary information for designing
voltage multipliers and current shunts had now
been obtained. The next step was to decide how
to use them to obtain a multirange meter. There
are two basic ways of doing this.

One is to connect .
all the multipliers and Voltage terminals
shunts  permanently,

as in Fig. 6, and select
the ones needed by
plugging the meter

leads into the appro- t&”&".ﬁ?.fs
priate sockets. The o

other is to use only
one pair of terminals

and to switch the
appropriate shunts
and multipliers into

circuit. (Combina- >

tions of the two § /
systems are possible.)

Current Ranges |

It was decided to
use switches and only
one pair of terminals.
The first problem was
to choose between the

: Commeon
alternative  ways of O terminal
g‘:rt?elgingrangesdlsﬁ}fcr)?r: Fig. 6: A multi-range instru-
h . i ipl ine
in Fig. 7. ment using multiple termin

The simplest method als but no switches.

is shown in Fig. 7a.

1 Ri
2N
R2
‘\3—'WWW\4—<
o) ~R3
o _@—
Rm
(a) (b)
Fig. 7 Two arrangements for incorporating the current
shunts.

It is simplest in that each current range is com-
pletely defined by one resistor. Thus R1 might set
the 3mA range, R2 the 30mA range, and so on.
The use of this system is often deprecated for
the following reasons. First, and most important,
the contact resistance of the switch affects the
accuracy. The effect may be very serious on high-
current ranges. For example, the shunt resistance
for, say, a 3A range may be only a few hundredths
of an ohm. Even if the switch contact resistance
is only a hundredth of an ohm it has an

July, 1964

appreciable effect.  Secondly, safety considerations
impose limitations on the type of switch. It must
have make-before-break contacts. Otherwise,
when changing from one range to another, the full
current goes through the meter coil.

The arrangement of Fig. 7b avoids both these
difficulties. Variations in contact resistance have
no effect on the way the current divides between
shunts and meter, and during changeover the
current is simply switched off. Disadvantages are
a higher voltage drop on the higher current ranges
and the fact that since all resistors are in circuit
all the time, an error in one of them affects all the
ranges (though not necessarily very much).

In the writer’s opinion there i1s not much to
choose between the two arrangements when only
moderate currents are to be measured. Make-
before-break switches are easily obtained and
contact resistance is quite low with modern
precious-metal-plated contacts.

The second system was adopted as a matter of
couvenience. The meter case of the *“surplus”
unit is rather shallow and only a single-wafer
one-pole ten-way range switch could be accom-
modated: the second arrangement proved to be
easier to use with such a switch.

Calculating the Shunts

For a Fig. 7a type of circuit calculating the
shunts is easy. The voltage drop across any shunt
is the same as the voltage drop across the meter.
Knowing the resistance of the meter and the f.s.d.
current, the voltage drop at f.s.d. is calculable.
Thus a 300 meter with f.s.d. ImA has a voltage
drop of ImA x 300=30mV. To make the meter
read 10mA f.s.d. we have to arrange that 9mA
flows through the shunt when this voltage appears
across the meter circuit. Thus the shunt resistance
must be 30mV/9ImA=3-330. For a 100mA range
99mA must go through the shunt, so its resistance
R100 (say) = 30mV 99mA=0330. In general if
the f.s.d. has to be multiplied N times by the shunt,
then,

Shunt resistance=Meter resistance
(N—1)

The Fig. 7b type of circuit is more difficult
because the voltage dron across the circuit varies
from range to range. With the switch in position
1 the drop across the meter is the same as across
the three shunts in series. This enables us to
calculate the total shunt resistance from the
formula above:

R1+R2+R3=Meter resistance (Rm)

(N—D

But what happens in position 2? If we make the
voltage drop across the circuit the same as the
f.s.d. drop the meter will read less than f.s.d., since
R1 is now in series with Rm. And in position 3
R1 and R2 are both in series with Rm. Thus the
circuit drop at f.s.d. increases as higher current
ranges are switched in.

Fortunately the various values can be arrived
at by a process of elimination as follows:

Step 1. Total shunt resistance
Rm
R1+R2+R3=
Ni—1
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.! Te¢ephone: 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 DISMANTLED EQUIPMENT NOR MANUFACTURERS’' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAYE A SHORT AND UNRELIABLE LIFE

0az 4/6 | 6BRs  3/- COLi 12/6 | AL4KE E1s0F 19/ QBI160/150/t Ui | AFI26 10/8
7 20P1 12/ MHn 1/9 R 5/% 46 AF126 10/-
2PS  18/- | ACSPEN/ 1/t 4/8| AF127T  9/6
20Ps  18/6| DD 23/ 6/9 117 38 | BYZ13 11/6
20P5  12/2 | ACBPLN4/¢ | EABCS. 5/C Rl8 9/6 10/6 1 GD3  5/8
25A6(0 /6 [ ACHLDDS/- | KaCyl 378 R1Y 8/t 19/6 | :D6  £/6
YGLMGT B/« FAK42 76 152 9/« 17/6 | GDI4 10/«
251 4GT16/2 5) 17/6 | EL34  1/- RU1/240A 916 | GET102 8/6
2BY5 Gt AL/PLL B4 49 9/ | GET103 7/-
25Y5G 78 17/~ [ EB9) £/ RK34  7/6 80 | GET10410/~
BZ4G /6 AL‘/S(; 22/6 | ERCL 2076 B30 £22/6 12/3 | GRT10617/8
2E%0 T8 | AC/SG/VM | KBC33  8/6 | KL BI'4B  18/€ 11/3| GET11118/~
26ZOGT 8- 12/- | EBCSL €6 [ BLB5  bf6 [MID4 8/« 8II3C 12/ 9/- | GET113 6/8
278U £8/5 | A« THI 1§/- | EBCBL 5/ | LL360 25/- | MNLDE1L/E [ 8r4y /- 9/6 | GLT114 6/6
1F2 6/9 | AC/TP 18/ | EBCYO  8/8 | kLa20 16/4 [ML6 LignPau 12/ 9/8 | GETS7210/~
1K3 213 516 | AC/VP112/- | LBU9I 5/t | 1y 18/¢ |M4B 206 [ 8P61 /- 8/- [ GETH78 9/8
1FDL  5/9 €/~ | ACVP2 2078 | LEESO 5/t | F1Lro 20/6 |Mnl4 12/ |nlus eyelu 16/8 | GETE74 9/6
1FDY  3/6 10/6 | ATP4  2/8 | EBFR3 %3 | kM4 15/8 (MUI2/144/6 6/9| L1020  6/6 | GEX30 3/-
144 8/- 519 | AZL 5/% | LBI~Y 8/3| kM4 11/6|MXd0  8/9 VMP4G11/8 (.F)na 10/-
1H53GT 79 9/3 | AZ3I  ujL| BBL2L 8/ |ENSS 12/. |N37 £3/8 VMB4B 18/«
L4 2/3 :wn.m 11/- | AZ41 2 40 | EMT1 13/6 N7~ N Ve aje <
1LAS 18/10 BOLI 578 | B3 12/6 | EMSU  6/8 [N108  26/% veen o e t.EM&G 15/«
1LD5 4 30115 /8| RLER 10/C | kbd 6/~ | EMNI /- INAas9  15/- VP4 146 | MATIW T/9
4/6 BoP4 1278 (1 126 | Keiv 48 | EMR 18 (161 VPSA 14/8 | MATICL 8/8
INoUT 8/6 0Pl e | 20 8/8 | PARCS0 6/9 VP4B  20/5 | MATIw 7/0
irl 519 SR L 316 |PoeRG 1078 &3 VPG 7/ | MATI2) 8/8
1Ple 4/6 dubiy 12/3 10/- [POs~ 147 1} 5f-| vP2s  Ri8|0AS 8/~
1Pl 5/8 30011 846 bfb [Peus 1178 Tl‘zﬁ'-'ﬂ 17/6 viral §/- | 0AlD £
IRo 4/~ B0PL1S 816 5/8 |PCYT s | TYS6F 11/8 | VP1S3 9/ | OATG  3)-
184 5/ 30PL14 12/6 73 {PCUss B8 | UABCHO b | VRTS 21/~ 0ATH  8/-
185 36 sum 20/9 9/8 {PULEd  6/8 (| AF42 7
1T 28/ SHLGGT 6/8 1 VED  14/6 muu 7o JEYRe  8/8 | PCOSs 10/6 | U4l 10/
14 2/8 S5W4 4/9 CV271 19/6 ht\'RJ 3/6§ KYRG 58 [PCUdY /B UBC4L 6/3
164 5/6 18/4 | ©'Y1 4/¢ | Kysx B/ {PCCIN®10/6 | UBUSL  6/8
L6 5/3 F574GT 476 [ () 100 4/6 [ EYSL 8- |Pury 578 | UBFN0 5/8
uAT  12/8 BHAGUT 5/ | Y3 5/8 | EZ85  2j6pcre2  6/3 | UBFsY  6/9
s gf 3u 2/6 { LI 8/ | EZ40 B/ [Pe¥na 8e| U 879
2D13C - JURUA  6/6 (D15 13/ LLLhS 8¢ | EZ4t 6/ |PC s 6/3
22l 5/ HI5TH 15/= : ECyl 805 10/6 19
2pk 23/8 42 2 L8 8/8
2X2 34 ki 8/%
344 8/9 - 8/t
3A3 6/9 /6 5l-
$B7 5/- e g 8/9 8/8
306 .8/9 Fro 11/6 l\\ 1/nu!)ﬂlt 12/6 kil 2
3Q4 5/8 Fro4 24/~ | FW 4/5008/6 | PLN4DD 8/8 ocus 25/6
SYSUT 7/ HY L8/8 | LTIC 8/e 25/~ 819 0U3s 18/~
e 4/6 ‘M2l 9/8 | GLoo  52/6 |[PEN26  3/8 0/9 Ocss 2176
3v4 5/8 nmmr "H 3 PEN4OLD 6/3 ovdl /-
401 4/8 | 6k 34/- 8/% OCds 8.
SR40Y 8/8 uh7(l’[’ PENIS  7/- t/- 0Uds 1846
14 71 | sEsG PEN4SDD 6/- o 8/3
SUIG 48 [GKBUT 38 | 12BAb . 6/1 Uuﬂ'uu/-
avau  7[8 | 6K 12BEG LL4a  28/8
sYBUT 4/8 Ll 7 Hol 8/9 ULAG 3,6 uu.-u-mol-
HLGO uuksuo/a LLEL 6 0Les  RRIE
HE2 UMd 1572 OUes 26/
uu.xc 4/- U M35 16/10 OCT0 6/6
[ LIV ouTl 346
URIC 6/t O
uLsl 3 G-
H141DDB}E 9/
HI3zbh D86 bl
3 HL1SsDD 11/6
BAGT B/6 5/3
GAJ5  8/6 21580 816 Y HN30P 25/ 4/
6AKS  4/9 | vpus 7 U8 8 {96 BYR? 8/8 10/3
GAKY  12/6 | P26 7 HVR2A 8/9 8/~
GAK3  5/8 W3y 4
sALD 23 5i-
sAM3  2/8 N
GAMB 3/~ 718
HAQD /8 15/~
ARG - B«
GATS 39 8/b
6ALS  b/3 48/6
GAVE  5/8 5/8 KT 5/
417 5/ DIS10 1076 7 KTz 12/8
618G 2/6 1/6 | bM70  Bj- | EFO~ 10/« | K1330 4/ 8/8
6BAG 4/6 2/9 | DMT1 99 | BF183  7/9 | K136 20/1 18
6816 Als34 20/ | DW4/3508/6 | EFL4  7/p | KT41  7/8 610
nu(.oa 13/6 19AQ5  7/3| ACO42 23/8 | DW4/5008/6 | KHO0 7/~ | KT44 5/ 13/6
I9BG6GRO/5 | ACO44  §/- | DYS6 7/t | EK2 25/11 | KT61  6/9 16/6
uum 5/0 19H1  6/-| AC2HL 10/6{ DYN7  8f- | EKs2  §/9 | KTo3  3/9 29/- | AF116 TB3  15/-
GBS 4/0 w0Dl  10/- | AC2penl1/6 | ES0)° 24/- | EL2  198/8 | KTus 123 A 5/9 | AF1I7T  5/8 | V10/156A12/-
6BQTA  7/6 2002 21/« | ACZPEN)/ En3F  24)- |EL32 /8 | KT74 12/6 |QP22B 12/6| U45  15/6 | AK118 80/~ | X Al02 19/6
6BR7  8/8 |6UTG  7/-{20K2 11/6| DD 12/8 ] EbbCC 10/ { EL3S  6/9 | KT8R 28/ [QP25  5/-| U'47 8/8 | A124 11/-| XA108 18/~

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS., DRMIB 13/-, DRM2B and DRM3B 15/6, LW7 21/-. LWI15 24/, KMO 7/11. RM1 §/3. RM2 6/3, RM3 7/(, KM4 mli KM& 17/6. 14A86
17/8. 14A97 19/8. 14A100 28/-. 14A124 26/6, 14A 163 35/6, 14B130 31/-, J4Bu61 11/6. FCI01 16/9, 16RC.1.1.18.1 8/-, FC31 £1/e. IGRD.22.8.]1 11/e, 1GRE.21.8.1
8/6. 18RA.1.1,8.1 4/-. 18RA.1.2.8.1 11/-, FC116 @/, FC124 12/8. SB3 10/6, LC2D Bf=, K3/40 8f-. C3D 1i/-. (3B 14/8, R3/iD 4[8 Q3/4 8/7. K3/560 10/4.

ELECTROLYTICS, Can types: $2 x 32/450v, 5/8. 50 x 50/350v. 7/-, 64 x 120/350v. 8/8. tu x 260/275v. 9/6, 100 x 400/273v. 18/6. 100/275v. 3/-, 200/27%v, 4/~
100 x 200/275v. 9/6. Tubular types: 8/450v. 1/9. 16/450v. /8, 32/450v. 3/9, 8 x 8/450v. B/e, 16 X 16/450v. 4/-, 32 x 32/360v, 4/-, 8 x 16/450v. 3/9. 32/350v. 3/-
MULLARD Midget silicon rectifiers, Types BY100, Gutput 250 volts § amyp. No larger than a shirt button. 7/~ ench. Series limiting reslstanee 1/6,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
‘Perms of business:—{'ash with order or C.0.D. only. Post/Packing 8d. per item. Urders over £3 post free. C.0.D. 3/8 extra. All orders cleared day of recelpt. Any

parcel insured agaiust dawage in transit for 6d. extra, We are open for persvnal shoppers 8.30-—8.30 p.m. Sata, 8.30—1 p.m. Compiete list of mudern and obedlete
valves, i ete. with terms of business, 6d. Please enqulre for any Item not Heted with BLAE.
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HOME RADIO I.T- 187 LONDON RD., MITCHAM, SURREY  ’Phone MIT 3282

Some Unrepeatable Bargains !!

Some exceptionally well made S.W.
Tuning Condensers, silver plated and
split end vanes. 3" spindle with
extension for coupling two or more

together.
Single gang size 11 x I{ x 1{". Cap. 50Pf. 4/6 Worth 10/-
Single gang size 13 x I{ x 1{".Cap. 60 Pf. 5/6 Worth 1116
Twingangsize 24 x13x 14" Cap. 50Pf. 8/6 Woreh 15/

Air trimmer size lix1{x1”. Cap. 100Pf. 2[6 for3
Worth 21'-

Also for S.W. Work

Air Tuner Condensers 11 x 11 x1”. Cap. 20Pf. 3/9

Worth 6/9
Air Trimmer Condensers. 1 x I£ x 1. Cap. 160 Pf. 2/6

for 3. Worth 21/-

Air Dielectric High Frequency Tuning Condensers with
Widely Spaced, Log Shaped Plates.2x2 x 11”20 Pf. 4/6

Worth 10/6
Similar Condenser to above, but plates not so widely
spaced. 2 x 13 x 14", 160 Pf. 4/- Worth 76

2 Gang 500 Pf. Tuning Condenser
3/6

NON ELECTROLYTIC DUBILIER
NITROGOL CONDENSERS
8 Mf 600 volts .. 1716
4 Mf 600 volts 516
2 Mf 800 volts ... 56
2 Mf600 volts ... .. 46
2 ™Mf 500 volts .. 216
2 Mf 500 volts (WEGO)... I/-

Meters by WESTON. 2 inch scale

500 Micro Amp. Full Scale Deflection. Scaled 0-15
and 0-600, Price 1716,

A high quality Output Transformer.

Primary 7000 OHMS, Secondary 3 OHMS. Suitable for
Muliard ECL 86 Valve, Price 6/'6. Worth 12/6.

Car Radio Suppressor Kits

Consisting of: 4 Piug Suppressors, | Coil Condenser.
Price 5/-.  Worth §2/-,

Please add |16 for Postage and

Our Catalogue is still available! Price 216, pius 16 postage and packing.

Packing on all the above items.

ull bl easy to b
~Ldndm gy successtul new
the e entid tact. ate
snnplest language. one at
15 lHustrated by an accu
frawm

The series will be B

of exceptional .
value in training
mechanics and
technicians in Electri-
city, Radio and Electronics,

WHAT READERS SAY

“ Learnt more in parl 1 than the previous 2 years.” L.M.J.,

B
-}
|
| |
Durham. ‘I am conuinced that I am on to something [
|
]

really worth while.” J.L.P., Fife. “‘Without doubt Nzev are
the eastest to follow books 1 have ever studied.” W,
Aylesbury. “Congratulations on a well planned easy lo
learn series.”” M.K., Horsham. *‘Furst class, I cannot
praise them too kighly.” J.J., Taunton.

A TECHNICAL PRESS PUBLICATION

e

'OURS FREE ror vars

The New Picture-Book way of learning
BASIC ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

irn with this ont= Lhie books are bpsed vy the Latest research
pictort il niethod— e suapiho 1 bornie techunjues, Ihis
apluned i the b proval that the Pictorial Approach
cume andoeach C0 ternime s the quickest and soundest
rate, cartoon-tvpe wav  of  zjimog masterv  over these

subigect

e R RN RN RSN NN}

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Electricity/
Basic Electronies on 7 Days Free Trial. 1 will either return set,
carage paid, i zood condition within 3 davs or seud dows pavment
ot 15/= (Basic Electrieity) followed by G tortnightly paviments ol
10 -. Down pavment of 15/- (Basic Flectronics) tollowed by
6 tortniehtly pavinents of 12/6, Alternatively, 1 will send 68/-
(Basic Electricitv—->1 parts). 81, (Basic Electronics—0G parts) post
tree. This offer apphes to Umited Kingdom only.

Tick against set required (01/y one se! allowed on free trial).
BASIC ELECTRICITY [ BASIC ELECTRONICS []
Signature

(If wnder 21, signature of parent or guardian)
BLOCK LFTTERS BELOW
Name
FULL POSTAL

Address
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where NI is the current multiplication required
on the lowest current range. In the writer's case
the lowest range was 3mA and the f.s.d. 660uA,
giving N1=3.000/647, and Rm was 23.3Q. So,
in this particular case,

3.000

R1+R2+R3=233/ ( —1 ) =640
647
Rm+(R1+R2+R3)

R2+R3=

Step 2.
N2
For example, to turn the \.ricr’s meter into a
30mA meter,
233+6'4
R2+R3= —--—-———=066{)
30/(0-647)
It follows that R1=6-4—066=75-740.
Rm+(R1+R2+R3)

Step 3. R3=
N3
23-3+64
= =0-0660)
300/(0-647
for 300mA in thc case in point. Thus

R2=066—0-066=0-594(). Clcarly the method cun
be extended to any number of current ranges.
Thus a 3A range would require an extra resistance
R4 of 0-0066() and so on.

Making the Shunts

The largest shunt rcsistance (5:-74M) lies in the
range of resistance which can be measured
reasonably accurately by the original unit. How-
ever. the writer decided to try his luck without
actually measuring the resistance but instcad to
cut suitable lengths of wire of known resistance.
In fact the only wire available was ordinary copper
wire. but this proved to be quite satisfactory.
(Resistance values are given in standard wire
tables.) '

It is necessary to use a reasonably long piece of
wire, because one can never say within a quarter
of an inch or so what the final length is, because
a certain amount of wire is in effect lost in the
connections. (It is reasonable to allow an extra
half-inch.) If the length is short, say. a couple of
inches. this uncertainty accounts for rather too
high a proportion of the total. On the other hand.
it is tedious to wind huge lengths of wire. A
search in the wire box revealed some 43s.w.g.
(2:3590/yd) which would serve for the 5-74Q
resistor (87-5in.) and some 36s.w.g. (0:594Q/yd)
which would do for the 0-66{2 resistor (384in.).
These resistors were made up and connected in
series across the meter. If correct the meter must
read very nearly 3mA. since the third resistor
(0-066()) has little effect on the 3mA range.

A current of 3mA was obtained from a 3V dry
battery and a 1k{l resistor (later to serve as the
3V “multiplier ) and the meter registered very
nearly f.s.d.. showing that the shunts were correct.
No suitable single wire was available for the third
shunt so a piece of 7/0-0076 (i.e. seven strands of
36s.w.g.) connecting wirc was tried. The lcngth,
calculated on the assumption that the resistance
was one-seventh of the resistance of 36s.w.g.. was
31-2in. It turned out that the mcter read 259
high in the 300mA range.  This seemed odd until
it was realised that to use stianded wire onc has to
allow for the twist!

WIRELESS 273

The length was adjusted. using a 30mA standard
current (3V, 100Q)) so that the meter read f.s.d.
on the 30mA range and one-tenth f.s.d. on the
300mA range.

Yoltage Ranges

By leaving the 3mA shunt permanently in circuit
a range of 3V was obtained using 1k}, 30V with
10k(. and 300V with 100k{). Close tolerance
resistors should be used (+ 19%) and the power
rating should be adequate. Thus at f.s.d. the
100k resistor must dissipate 3mA x 300V=
900mW. so a |W resistor is required.

In addition a 300mV (0-3V) range was included:

Range %
ar zs:rf, resistance

Fig. 8: The conventional ohmmeter which with a non-linear
scale produces inaccuracies at the lew-resistaace end.

this is useful for work with transistors. On a
low range like this, the meter resistance (3Q with
the 3mA shunt) becomes significant. However, a
100+ 19 resistor was used as it was the nearest
standard value and the 359 error was felt to be
tolerable on this range.

Resistance Ranges

An ordinary ohmmeter (Fig. 8) has a non-linear
scale and is only accurate for resistor values which
produce about half-scale deflection. Since the
surplus unit had a good calibrated 502 resistor
in it (actually calibrated 0—25Q) and since the
meter was centre-zero it was decided to use a

) §

1 3
2 1000
nominal
50 500 50000 +
n <0 1BV
> s _5-
g 500
X nominal

Fig. 9: A three-range bridge circuit for resistance measure-
ments.

bridge circuit for resistance measurements.

The original instrument was a single-range one,
but it is possible to make use of the calibrated
resistor in a multirange instrument. To do this
the circuit has to be rearranged as in Fig. 9. Heie
the 100 nominal resistor should be exactly
double the value of the 500 nominal variabic
resistor.  To make sure that this was so use was
made of some of the components in the original
circuit.

Referring to Fig. 4 it will be seen that the right-
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Complete Circuit (Fig. 10)

Two switches are used. SI
selects the range on all measure-

274 PRACTICAL WIRELESS
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ments.  S2 rearranges the circuit

to  measure either wvolts and
. milliamps or ohms. 1t is theoreti-

cally possible to do everything

with one multi-wafer switch but

there was not room for one in the
* rather shallow meter case.

Construction

The original meter box had a
separate battery compartment. The
partition which created this was
removed to provide more space.
The front panel is big enough for
mounting all the components.
For the battery use a Terry clip,

Fig. 101 The complete muitimeter circuit.

hand ratio arms are in the ratio 2:1. The tech-
nique is to use them as standards to select a
suitable 100Q nominal resistor. To do this the
positions of the 50 variable and the X terminals
are exchanged. The 50() resistor is set to maximum
and left alone. Then various resistors of 100
nominal value are tried until one is found which
balances. the bridge. This resistor has twice the
value of the variable resistor and is used in the
final circuit.

The resistance standards (Fig. 9) should be close-
tolerance components. RS is a safety resistor to

<

|
L
lr

I~Tap washer

Fig. I1: lllustrating a suitable handle, for the meter which
may double as an inclined support.

protect the meter against overload. A study of
Fig. 9 will show that the meter receives the largest
current when on the 25Q range with nothing
connected to the X terminals and with the 500
variable resistor set to zero. Then, if there were
no RS, only the 500 standard would be effectively
in the meter circuit. RS is chosen to limit the
current to a safe value under these conditions.

It was originally intended to use the meter with
its 3mA shunt for the bridge, but the sensitivity
was poor on the 2,500 range. So in the final
circuit it was arranged to disconnect all the meter
shunts when measuring resistance. This meant
having an underdamped meter but it takes a few
seconds to find the null anyway, so the disadvan-
tage is not so great.

which also provides contact with
the negative terminal (the zinc
case) if the outer paper is removed.
Contact to the positive terminal (the carbon rod)
is made by soldering a lead to its brass cap—crude
but effective.

The original instrument had various bits of
webbing attached to it. These were removed and
a simple handle screwed to the sides. This handle
swivels and is proportioned so that it can just be
tucked away below the bottom of the case for
storage. The pivots are deliberately made stiff by
means of friction pads (rubber tap washers) so that
the handle can be positioned (Fig. 11) so as to
prop the meter in a convenient attitude.

ON THE SHORT WAVES

~continued from page 240

An undisclosed 25m band frequency has
replaced 15.265kc/s for the transmission from
1830—1925 of the Radio Voice of the Gospel,
P.O.B. 654, Addis Ababa. Ethiopia.

There are new frequencies for all the English
transmissions to Europe of Radio Warsaw,
Warsaw, Poland. The new schedule is 1830—
1857, 1930—2000 and 2130—2155 on 7125/7,
285ke/s, 2030—2100 on 6,135/7, 270kc/s, 2230—
2300 on 7,145/7,270kc/s and 1,502kc/s medium
wave. There are also multilingual music trans-
missions from 1900—2030 on 7,145/1,502kc/s and
2330—0100 on 9,675/7,125/1,502kc/s.

Cairo Radio’s transmission to East and Central
Africa from 1545—1830 is now on 17,920kc/s,
where it is giving good U.K. reception. English is
at 1745. This station wants reports, which should
be sent to Propagation and Monitoring Depart-
ment, U.A.R. Broadcasting and TV, Maspero
Cairo, Egypt.

Finally N.H.K., Tokyo. Japan, now uses 11,780/
15.135/17.870kc/s for its European transmission
from 0615—0845. The English portion is from
0800—0845.

www americanradiohistorv com


www.americanradiohistory.com

July, 1964

PRACTICAL WIRELESS

275

TOP QUALITY—LOW COST f C R G\ AMATEUR RADIO EQUIPME NT
F~AANAAN

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR-KITS

CR 66 COMMUNICATIONS
RECEIVER

THE FINEST
SUPERHET
KIT EVER
OFFERED

Hundreds of testimoni-
als (can be seen at our
offices) prove this
highly sensitive top
quality receiver to be
the finest value ever offered. No technical knowledge or equip-
ment is required. Assembled Coil Unit and I.F. Transformers are
factory aligned. Frequency range 540 Kc/s to 30 Mc/s in 4
bandswitched ranges. Separate Electrical Bandspread. Regenera-
tive |.F, stage for maximum gain and B.F.O. Panel aerial trimmer,
AVC, Standby, Speaker switches. 3 watts output for 2-3 ohm
external speaker. Valve line-up: ECHB8I, EBF89, ECCB8I, EL84,
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey
Cabinet 16 x 63 x B3 in.

I % P.R. 30 R.F. PRESELECTOR %

' Frequency range |.5-30 Mc/s. Substantially improves the periorm-
ance of any superhet receiver
1 GaHz writes 1 am
l delighted with it, it improves my
Eddystone 640 in all respects.
l The difference with the Pre-
selector is fantastic, a weak
l signal on |5 metres about S2
' changed to S8. On the L.F.
Bands, unwanted noise and
mush is cut out.
G3RIA writes . . The results
in conjunction with my Eddy-
' stone 888 are amazing. Signals are twice as strong with much
higher signal/noise ratio. A first-class product well worth the inoney
The P.R.30 uses EFI83 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain cantrol,
' lector switch for either dipole or end fed antenna. External
l power supplies (obtainable from Rx). Smart styling in grey and
black. Complete, READY BUILT, with all plugs, cable.
| Now available in two models.
P.R.30 for external power supplies 180-250 voks H.T., 6.3 veolts

Complete Kit. |7-page Instruction Manual ... £19. 2.6 3 amp. L.T. (obtainable from receiver).
Ready Built L £20.12.6 F g s0x sen 4 with 1 £4‘|7|‘ } C::;d 1,560.
aen X R. se!l powered with internal power supply for <00,
$" Meter Mo'del Sic - €21, 2.6 | volt:&.C. Wil provide 200 volts up to 25 mA and 6.3 volts
Ready Built . £23.15.0 | amp. for other accessories.

H P. Terms available on request. | £7-2.0 Carr. 3/6.

CODAR-KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER

World-wide short wave reception, North-South America, India, Russia, Far East, Australia,
amateurs, shipping, etc.

Y Separate electrical bandspread.

Y% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.
“ Dials calibrated in frequencies and degrees.

Y Power output 3 watts for 2/3 ohm speaker.

Y Valve line-up: ECC81/EL84/EZ80.

% Front Panel Silver and Black, control knobs Grey.
Y% Provision for panel phone jack.

Superb modern styling and Top quality components throughout Complete CR 45 CODAR-KIT, with valves
and 3 Coils, 10-28, 25-75, 60-176 metres. Instruction Manual || pages, fess Cabinet.....cc.ccooiiiiiiniierinniiiins

Carriage on all models 6/-.

£7.5.0 cur 456
28/6

CR 45 Cabinet Silver Grey 12 x 54 x 7in. with sliding door for easy coil changing and detachable louvred rear panel
Instruction Manual only 4/- post free. Extra coils 4/9 each.

Y% CAN BE SUPPLIED READY BUILT PRICE ON REQUEST.

NOW AVAILABLE * I* THE SUPER CLIPPER %

*
RQ 10 “Q” Multiplier/Filter

The new CODAR RQ 10 Q" Multiplier can be used with any
superhet receiver employing an |.F. between 450 and 470 Kc/s. It
provides a considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW or $SB. Both PEAK and NULL
functions are tunable over the receiver |.F. passband.
Mode! RQ 10 for external power supplies [80-250 volts at 5 mA,
6.3 volts 0.3 amp (obrainable from receiver). €6.15.0. Carr 3'-
Model RQ 10X self-powered version for 200-250 volts AC This
model has accessory socket to provide up to 25mA at 200 volts
H.T.and 6.3 volts | amp AC for other accessories. £8.8.0. Carr. 3'6
Both models are ready built with all cables, instructions.
CODAR AERIAL KIT. 50ft. of high quality stranded copper
aerial wire. 4 porcelain insulators. Instruction leaflets giving
details of 5 simple aerial systems suitable for general coverage or
the Short Wave Listener. 8/6 post free.
CODAR-COIL AIR SPACED COILS. A range of over 45
different air wound coils from # to 3in. diameter, suitable for all
applications, receivers, transmitters, aerial tuner units, etc.
Full data on request.
Coming shortly. Miniature low power Transmitter, 10 watts for
160/80 metres. Cat. No. AT.S.

Y Peak Performance short
battery receiver.

| % Large precision dial, dual slow
motion drives.

l % Bandspread on all Bands.

| % High gain valve/transistor hydbrid
circuit.

l Y 2 Mullard transistor amplifiers,
pre-assembled and tested.

*
1

Low loss polystyrene plug-in coils,
| ¥ Batteries last months.

wave

88/6

factory aligned.

l Easy to assemble, this famous Short Wave Receiver brings a
new wor!d of listening pleasure to your finger tips. Complete
l SUPER-CLIPPER CODAR-KIT, valve, transistors, 2 Coils 20-60,
55-180 metres. Instruction Manual 7 pages, 88/6, carr. 2/6.
Front Panel Silver Grey, 10 x 74in. 6 9 extra if required. Extra
1 Coils 4/9 each.

CODAR-KITS are famous for PEAK PERFORMAMNCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL
DIAGRAMS. Some of the Top Quality names who supply material for CODAR-KITS ... MULLARD, BRIMAR, JACK-
SON, DENCO, ELECTRONIQUES, THORN, A E.I etc. etc. ... only the best is good enough for the high CODAR stan-
dards which make complete success certain. 6d. in stamps brings illustrated leaflets.

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3IHGa
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[ncorporating a 4 ap,
and EZ80), val.,

quality

DE-LUXE RECORD PLAYER KIT

Garrard  Auto-8lim

unit and Muilard Ineat 3w amplifier (ECL8S &
bass and treble oontrols,

with 8 x 5|n. 10 000 llne s'peaker.

1. cablne h

%

Superd

with matching blue rel|e!
“8lae 174in. x 16in. x Sin.
Carr. & Ins. 10/»
COMPLETE KIT. Cat,
details 278,

Amp. & speaker is detachable
from cabinet. Price, as separate
unit for stereo. £5.17.8, Carr. /-,

OOLLARO STUDIO TAPE RECORDER
KIT. Regret all complete kits of this pop-
uisr anit now soid out., Only afew cabinets

£13 196

FRONT BECTION, which houses %

and Coliaro Tape Deckeremain NO AMPLI- 52

FIERS LEFT. Cabinet size: 18 x 184
1 fin. with cut-out mounting board.
SPECIAL OL!AR NCE OFFER—

track, 218100, 4-track,
ll’l 10.0. Plus 10/- carr,

BARGAINS gARzaxs

SINGLE PLAYIRI' Carr. 4/6.
Model BRP10 3 g

Model 4HF 510.10 0 Carr. 7/8,
AUTOCHANGERS: 4 speed. Carr.
5f- Latest Model AT.8 with
transeription arm, plug-in head.
mono, 10 gns. Stereo 11 gns.
“Autoslim™ Mode! $8.17.8.

EXPANDED ANODIZED MET.

Attractive gilt finish ¢in. x ¢in.
diamond mesh /8 sq. ft. Muitiples
Max, #ize 4ft. x 3ft.,

lus carr.
A mmm (Contem. pat.),

2/e; 12 x 18in,, 8/
C

TAPE DECK BARGAINS!

B8R MO]IARDIOK Type TDZ

Twin.track , .

Four-track ,.
Currlng. b/-

OOLLARO STUDIO 3-SPEED
DECK

Twin-track,,........ #£10.10.0
Four-track £14.10.0

Carrlage 7'6

JASON F.M. TUNER UNITS
Dasigner-approved kita avalilable.
FMTL1, 5 gns, 4 valves 20/-,

FMT2. 27. 5 valves 3B/,

JTV Meroury, 10 gns, 3 valves 22/8
JTVE, 318.10.0. 4 valves 28/8
NEW JASON F.M. HANDBOOK
2/86. 48 hr, Alignmen$ Services,
718, plus 2/d.

‘RECORDING TAPE

Famous American Columbis (CBS)
aniar nnlxt! tape at NEW RE-
DU ICES. A genuine recorn-
mended Qu&hty Tape—TRY IT
Brand new, boxed and fully
puaranteed.  Fitted with leader
and atop foils.

Styndard Double Play
5in. 600ft.  18f- 1,200ft.
53in. 900ft. 10/~ 1,800ft.
7o, 1,200ft. 21/ 2,400ft.

per reel, 1/-

plua  6d. ea.

for additions!
08,

Long Play
bin. 9001t  17/8
8tin. 1,2001t. %‘IG
7in. 1, 800!'.
ECIAL OFFER, Sim Mensage
ge 150t 3/9 3in. L.P, 225ft.
4/9; 8in. D.P. 300ft. 8/6, P. & P.
perree]&d
TAPE REELS, Mnfra. surplus
n. 2/3; 54in. 8/=; Bin. 2/-; 4din.
8/-: 3in. 1/3. Plastic spool cone
tainers, 3in. 1/3; 5in. 1/8; 5}in.
3/=; 7in. 8/3.

ENAMELLED COPPER WIRE—}ib
reels 14g.20g, 2/8; 922g-28¢, 3/-,
2(/!3-34(. 8/9; 30g-38g, 4/3; 39g-40g;

VALVE HOLDERS—Int. Oct., 64,
Nylon or Ceramls, B7G, B9A un-
ekirted, 94, B7G, B9A skirted 1=
each; lém with Can 1/8; BIA with
‘an,
BTYL‘;I RmACEHElTB Diamond
Btyli for L.P. or 8tereo, for all pop.
t es, BAR, Collaro, Garrard, etc.,
a 18 ea. th. 12 mths. BAPPHIRE
itto, 5/8 ea. Comp. range In stock.

Cond, dilver Mica. All values
2pF to 1,000pF, 64. each. Ditto
Ceramics 9d. Tub. 430 v. T.C.C.
etc., 0.001 mil. to 0.01 and 0.1/
350 v. 9d. 0.02-0.1/500 v. 1/=, 0.2

0.5 T.C.C. 1/8, ete., ete,
Close Tol, 8/Mi % 5pF-
500pK 8d, A00-5,000pF 1ja, 19
2pF-100pF 9d. 100pF-500pF" 11d.

OSMOR

CHANGE OF ADDRESS
To
240 PURLEY  WAY
CROYDON

(NEAR AIRPORT)

SURREY

Telephone
CROydon 5148-9

3T5pF. 3.000pF 1/6.
¥ull Range 10 ohms-10 meg.
ohmas 209 { and W 84., 1W 8d.
{Midget type modern rating), 1W
84, 2W pd. Hi-3tab. 5% {W, §W
6d. (100 ohms-1 meg.).  Other
values 94, 1% {W, 1/8, etc., etc.

EX-MAINTENANCE TESTED TUBES
17in. 35/-, t4in. 15/-,
Carriage 5/-.

Satisfaction Guaranteed.

TUB-ELECTROLYTICS-CAN

25/86v. 50/12v. 1/9; 8+s/450v. 4‘0-

0/50v. 1 /125v. 2/-;

16 8/460v. 4/350v. 2/8 M)Ibolsso'

/8: 10+16/460v 8/6: 60/250/278v.

s/e. s%;azmov. 6/8; 100 +200/
v. 12

runllltor Midget types-——all values
,mld to 50 mfd. 1/9 ea., 100 mid.,
- 12 v,

VOLUME CONTROLS—BK-2 Meg.
obhme, 8in. BPINDLES,
GANITE MIDGET TYPE. 1}
dia. (fuar. 1 year. LOG or LIN,
ratiog, less Bw. 8f= D.P. Sw. 4/8.
Twin 8tereo less Bw. 8/, Bome
values with D.P, 8w. 8/6. Bpeclals
to order.

KNOBS—Modarn Continental Types
Brown or lvory with Gold Ring
lin. dfa. 8d. each, 1§in. 1/- each
Brown or Ivory with (old Centre
lin. dia., 10d. esch: 1}in., 1/3 each

LARGE EEI ECTION AVAILABLRB.

BONDAEOUST Bpeaker cnhlnot Auonmc Wadding (1in. thick ap

de, any length
2/0 $1b. ERSI

cut,

rox.) 12 in.
TINNED COPPER WIRE, 14-22g.

vd.
HUI.’HOOR! lOLpBR 60/40 4d. per vard. Cartons 8/6 eto,

1045

We manufacture all typern Radie Maine
Trans!{., Chokes, Quality O/P Trans., etv.
Enquiries invited for Specials.
for amall production runs.
return,
dd. stamp.

Prototypes
Quotations by
Bend for detailed bargain lists,

Only a tew items are listed trom our compre-
Fst hensive stook.
lists, 84,

Write now for full bargain

RADIO COMPONENT SPECIALISTS

70 Brirstock Rd.. Thornton Heath, Surrey.

Houra: B a.m.~6 p.m., 1 pon. Wed.

THORIK8, Terms (.0, ar C.0. U, Post and Pucking wp (o } ", vd.; 116, 1/3;

3 1b. 2/3; B 1b. 2/9; B (b, 36,

REGUNMNED TUBES

Guaranteed |

Year. Ins. and 21 in.| 99/6

Carr. 1076, Add

10/- refundable :_;—ii_:— A/_B

on OLD TUBE 1) (]

(110° Tubes in 72 in. 59/6

stock.)

;?:;:.t'l"ﬂl. 94, eaor 1,000's available. Bend for TELEPHONE 15/6
CONDENSERS.  100-10/-. B Assorted | HANDSET palr
cleurohurn and pFa. P. & P. FREE.

G.P.O. pattern
Houre to
Workshop,
garage, inter-
office, otc.
Works off any

V/OONTROLS. 40—10/-, A uelecuon of types
and sizes. P. & P, 2/8.

SPEAKERS. 7/9. 6in., Sm b 7 x 4in. and 8 x 3in.
Ex. mfl. 8alvage. P& P2

NEONS, 1/« per donn (8.R.C.D.P. fAttings).
Mains tester and vlsual reminders. P. & P, 1/-,

AERIALS. BBC/1TA oombined Loft and room

small battery.
aerlals—From 28/, BB2/UHF and colour
aerials—From 47/0, REND FOR FREFR L{sT, | P. & P. 476,

EX-RENTAL T.V. SETS

Send for Iilthof 17in,
our range of other
modals. Demon- £| I.I0.0
strations daily in 14in
our shop, from a .
large selection. £7.I0.0

12 months written |4in, 20/«

guarantee. Carr. 17in. 307

Channels for all Parsonal Col-
areas. lection Advised
phone |DUKE & CO. (LONDON) LTD.| scamp
ILFord 621.3 Romford Road Manor Park, E.12 For Free
6001/2/3 Liverpool St.~—Manor Pk.— 10 mins List
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LETTERS
TO THE

PRACTICAL

EDITOR

SINGLE SIDEBAND RECEPTION

JIR,—I wonder if users of simple short wave
receivers have noticed how well single sideband
transmissions can be tuned in with these sets. A
test, and a little practice in tuning such s.s.b.
signals, is best first made on the 80m amateur band.
With an ordinary superhet, or with a t.r.f. receiver
adjusted so that the detector is not quite on the
point of oscillation, any s.s.b. signals will be quite
unintelligible. If regencration is then advanced very
slightly, so that the detector is just oscillating, the
s.s.b. can be recejved very well. Receiver tuning is
adjusted so that the detector frequency is near the
frequency of thc eliminated carrier of the s.s.b.
transmission. On the 14Mc¢/s band, many USA and
other amateurs will be hecard, using this system.—
F. G. Ravyer (Upton-on-Severn, Worcestershire).

IF YOU CAN’T BEAT 'EM—JOIN "EM

SlR.—With reference to the Leader Competition

entry from Mrs. Joyce Burdett (page 62, May
issue) who claims to be a * wircless widow . Why
should she feel like this? The old adage, “ If you
can’t beat ’em, join ’em ” is the best cure for the
XYL’s blues. There are now well over thirty YL'S
and XYL’s in this country with their own callsigns
and I don’t think there is one amongst vs who
could be described as a blue-stockinged technicul
type; a R.A.E. pass does not require brains, only a
litftle application of effort and is within the reach
of all.

With her own ticket Mrs. Burdett would be in a
position much envied by the unmarried licensed
YL's and those XYL's who have their own ticket
but whose OM’s have no knowledge of radio to
help them. She would have her (or even his) equip-
ment built and maintained and her aerials rigged
for her, unlike some XYL’s with licenses who have
to do their own construction and maintenance,
and are even called in by the OM to mend a fuse!

Many radio societies, like our own, welcome
YL's and XYL’s and even the OM’s of amateurs as
members, though there are as yet, a few societies
who have not seen the light and condescend to
welcome their ladies only to the annual dinner as
decoration (or more correctly, to ensure that the
OM’s do not get into trouble for being late home!)

How would your correspondent feel if she were
the OM of a lady amateur—with strange men
calling on her as the result of a mobile QSO,
various men collecting her at odd hours to do a
stint of Field Day operating or all night on a Scout
Jamboree station? :

1 am sure that if some OM’s can be tolerant of
their wives’ hobbies, whether they be knitting,

WIRELESS m

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 aiternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHORNE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupen from
page iii of the cover.

The Editor does not necessarily agree with the obinions expressed by
his correspondents

bingo or amateur radio, then it is up to the XYLs
to do the same. [ joined my husband’s hobby (not
radio) because I couldn’t hope to beat it and he
now even tolerates mine! After all, amateur radio
is a hobby which can, to a large degree, be pur-
sued at home, as long as the XYL doesn’t drive the
OM to the last resort of the henpecked ham—
namely, mobile operation on his way to work!—
“G3XYL ” (name and address supplied).

MODIFICATIONS FOR P.W. SI XTEEN
MULTIMETER

QIR.—I have recently completed the P.W. 16
') Multimeter (described in your January 1964
issue) including modifications to extend the ranges
available to eightecn. 1 am very pleased with the
results achieved, and the general professienal
appearance of the completed instrument.

Construction of the instrument was straightfor-
ward, provided carc was taken and the job not
rushed. This applies particularly to the installation
of switch $2. which is PVC insulated and very
difficult to solder without damage. Howsver, this
was successfully accomplished by using a heat
shunt and by not keeping the iron in contact after
the solder had run.

The two additional ranges included in my meter
extend the voltage readings up to 1,000V a.c./d.c.
(Messrs Lasky Radio supplied the additional com-
ponents required for seven shillings) Two
additional terminal sockets were fitted by drilling
the escutcheon plate in line with existing holes to
be found in the left-hand corner of the meter case
when viewed from the rear. These two scckets then
became the common positive and negative termi-
nals of the published design. The original sockets
of the meter are then used for the 1.000V ranges.

The positive socket becomes the L1000V d.c.
positive, and the negative the 1.000V a.c. The
new common negative socket is used for all ranges.

Two additional Sm< resistors are wired in series
between the 1,000V d.c. positive sockst and ter-
minal 5 of S| and two 250kQ resistors are wired
in series between terminal 5 of S1B and the 1.000V
a.c. socket. These additional resistors are housed
vertically either side of the insulated posts used for
holding the case together The double solder tag
*“B” is not required and the connections originally
taken to this point arc soldered directly to the
common negative terminal.

These madifications, besides making the meter
morc versatile. will enable use to be made of the
Taylor HV probe which extends the range up to
25kV.—L. J. Lyon (Lexden, Colchester, Essex).
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TRIMMING TOOL OR TUNING TOOL

SIR,—I wish to thank you for the really valuable

Trimming Tool Set which accompanied the
April P.W. It will obviously be most useful for its
intended purpose, but I have found that in an
emergency, 1 can also ‘use the No. 4 tool as a
tuning-fork—as its shape, but not its material
might suggest.

As a violin player, I always carry in my case a
440c/s tuning fork, but [ have now found that if [
grip the No 4 tool by the “ plug ” and gently hold
the tines of the fork between finger and thumb of
my other hand and then slide these digits off the
fork, a tone equal to A-flat; i.e., just a semi-tone
bel_ow_ the now standard pxtch for “A” (A-
natural); is emitted.

The sound is very quiet, of course, and I have
to hold the tool close to my ear whilst stroking the
tines, to hear the note. — L. F. HUNTER (Rugby,
Warwickshire).

A CLOSED SHOP?

IR,—I feel that I must object to one point in
H. Naylor Caley's letter in May P.W. Although
his suggestions for further study at evening classes
are sound, | fear he gives the impression that all
radio clubs are kinds of secret societies in the
mystic of radio, and are restricted entirely to
*“ham ” radio.

I would point out that most radio clubs are
strictly “‘amateur radio societies”, and although one
of the main interests is usually ham radio, you will
find members with interests in all fields of radio
and electronics.

I joined my local club (Eccles and District) only
six months ago, but in that time [ have received
encouragement and assistance in building an 11-
valve double conversion receiver, more than
doubled my technical knowledge, and become a
member of the R.S.G.B. Hardly an example of a
closed shop of licensed amateurs with very
restricted interests. — W. R. BAN‘NERMAN (Flixton,
Manchester).

P.W. GUITAR AMPLIFIER

IR, —I was rather puzzled to read in the article
on the 35W Guitar Amplifier (P.W., May 1964),
that many thousands of volts are present at the
top cap of the 807 valves when the signals are
present.

High anode voltages may be expected with
inductive anode loads, (cf. line output transfor-
mers), but with an output transformer correctly
loaded, the transformer behaves as an impedance
matching device and not as an inductance. The
anode load is therefore resistive and is equal to
the transformer secondary load reflected back to
the primary.

807 valves commonly exhibit internal fluores-
cence, which could give the impression of very
high anode voltages when only relatively low
voltages are present.

If the secondary load on the output transformer
were removed, then it would not only be possible
to break down the transformer insulation due to
the generation of high potentials by what would
be now an inductive load. but also cause risk of
damage to the valve. There is the possibility of
flash-over in the valve due to high voltages but

PRACTICAL WIRELESS
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also the possibility of increased screen dissipation
due to a lowering of anode voltage.—F. W. ApAMS,
B.Sc. (Sheffield, 10).

IR,—With reference to Mr. Adams’ letter, I
would like to clarify the paragraph referred to
in my article.

To recapitulate, the sentence under discussion
reads: “. .. keep away from the 807 top caps, high
peak voltages of many thousands are present here
when a signal is present, and severe burns can be

_had if they are accidentally touched during use”

What is meant by this is that, should the caps be
touched (espec1ally if the other hand or a part of
the body is in contact with the chassis) a spark will’
be drawn between the top cap and the person’s
hand. Due to the spark comprising an alternating
current component, the back e.m.f. across the out-
put transformer primary winding is extremely high.
The actual voltage developed depends upon the
spark frequency, and the level of signal present in
the amplifier at the time.

Placing part of the body across this circuit point,
puts a relatively low resistance across the trans-
former, which of course upsets its matching. Once
contact has been made and a spark drawn as the
unfortunate constructor endeavours to move away,
the transformer behaves as an inductance purely,
and as stated, due to the increasing back e.m.f.
produces a vicious circle with the spark voltage
increasing until the gap is too large or the external
resistance of the person’s body has increased to a
point where the current flow is too low to sustain
the spark. I have had first hand experience of this
effect, and nursed a nasty burn on one thumb for
quite a few weeks afterwards.

Incidentally. Mr. Adams is quite right in his
remarks—*"high voltages are not present whilst the
amplifier is operating normally”, the anode
voltages of the 807’s being 450V under all con-
ditions.—BRIAN L. PHILLIPS (Preston, Lancashire).

Sir—I would be grateful if any reader could sell or
floan me . ..

...the February, March and September 1962
issues of P.W.—P. CUNNINGHAM, 20 Kenwood Gardens, Gants
Hill, 1lford, Essex.

... details about the Ekco Car Radio, No. CR74,
especially of the external connections to the sockets.—P. BAYLISS,
18 Stuart Road, East Barnet, Hertfordshire.

the Februarv. March and April 1962 issues of
P.W.—B. J. Cou.ms, 54 White-Lion Road, Amersham, Bucking-
hamshire.

... the issues of P.W. dealing with the 19 set.—D.
SYMONDS, 66 St. Barnabas Road, Cambridge.

. . . the information regarding the R1155: power,
output, etc. All data received returned within 48 hours.—T. L.
SADLER, 10 Sheaf Avenue, Abbeydale Road, Sheffield 7.

. data on the 19 set Mk. 3 (Canadian). particu-
larly the Mk 3 No. 2 supplv unit.—R. AUBREY, 11" Addersley
Road, Norton, S.0.T., N. Staffordshire.

. the service manual for the Sobell RS402
a.m.[f.m. receiver.—F. CLARKE, 57 Woodcreft Road, Smith-
down Road, Sefton Park, Liverpool 18,

. circuit, valve line-up and any information on
ex- government type No. MCRI1.—R. Davis, i1 Bishop's Lane,
Robertsbridge, Sussex.

. written or prmted notes leading to the MOT
“Radar—Maintenance Certificate” slandard or any other
material on the subject.—M. FaHy, 1 Castle Street, Limerick,

Eire.

. the circuit and any other data concerning the
R107 set ZA3050.—R. WiLp, 140 Nansen Road, Alum Rock,
Birmingham 8,

. the September 1956 issue of P.W.—B. Dobbs,
42c Alma Place "North Shields. Northumbertand.

. .. circuit and/or manual of the Romac Radio

Corporation Television set. Model 179/T.—~J. McGRraiL, 494
Rochester Way, Sideup, Kent.
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NEWS

No. 3

JUNEJJULY 1964

ANOTHER ACCESSORY FOR THE MICRO-6

Because of the enormous interest in the Micro-6, we at
Sinclair Radionics have been devoting much of our
time to the development of accessories which add
to its usefulness. The first of these, the TR 750
power amplifier was introduced last month. This
remarkably low priced high performance design has,
of course, a great many applications but in con-
junction with the Micro-6 or the Slimline it can
form a really powerful car, home or portable radio.

The latest Micro-6 accessory is just as exciting!
We have designed and produced an eclegant nylon
wrist strap which clips straight on to the Micro-6
converting it into a wrist radio—the first of its kind
in the world! The earpiece lead may then be run up
the sleeve and the radio listened to without any sign
O .qailing wires.

The wrist strap may be removed instantly when
desired, but in use it is firmly attached and the set
cannot come loose. It will add immensely to the
pleasure and usefulness of your Micro-6, particularly
when out of doors.

THE MICRO-6 CIRCUIT

Mauny readers may be curious to know how we
achieve -the high performance we claim for the
Micro-6 in a set of such tiny size. That our claims are
genuine is, of course, proved by the countless con-
structors’ letters we receive, more of which we give
below, but you may like to know more about the
design. The circuit is a completely new one based on
our micro-alloy transistors (MATs). These tran-

% FROM OUR POST BAG

Enthusiastic letters continue to reach us unabated.
A constructor from Aylesbury writes:—

your little receiver the Micro-6. I built the set on
Saturday evening and in less than two hours; the
results being obtained straightaway. Home, Light,
and Third, received on more than ample strength, and
at Jeast 12 foreign stations, such as Luxembourg,
Paris, two German stations, and others. all these at
more strength than needed, with good selectivity.
Clarity is very good; and no fading on Luxembourg.
Truly a remarkable achievement, to be heard and
seen, indeed to marvel at less than a Match Box,”
(Signed) J.G.
D.M.F., Southport, states:—

**As onc who remembers the days of bright-emitter
valves and has seen radio grow from that to colour
television | can still marvel at the design and per-
formance of your amazing little Micro-6. Having
built it, | find it hard to be without. 1 secem always to
have use for it, and [ find it absolutely fascinating
that so much entertainment can be had Irom so tiny

a set.” )
(Signed) D.M.F.

“Many thanks for having dispatched my order of

sistors have higher gains than any other types at low
voltage levels and, as they are also very small, are ideal
for miniaturised equipment. The Micro-6 has two
high gain stages of R.F. amplification, a double diode
detector and three stages of A.F. amplification. Thus
we have used exactly the same number of stages of
gain as are employed in conventional 6 transistor
superhets.

We are able to do this because we use genuinely
micro-miniature components not normally available
to the home constructor. For example all the resistors
are only !” in length. These tiny components help to
make the Micro-6 simple to construct because we
don’t have to pack them so closely together. If you
would like more details just send 1/- for our booklet
on the Micro-6 which gives the complete circuit
diagram and technical description.

BRITISH BEATS THE WORLD!

We recently launched an export drive for all our
products. We have already reccived enquiries for the
Micro-6 from over 30 countries and samples are now
going to agents throughout the world. One company
in the U.S.A. has ordered 1,000 TR750 amaplifiers
and 1,000 micro-amplifiers. We were particularly
pleased by this result as the orders were obtained in the
face of very tough Japanese competition.

This time
our
devoted
enthusiast
MIKE
FARAD
says

“I’ve made
o for me,
one jor
Uncle Bert,
ane for
Mabel, two
for the hids |
and one for |
Gramdma,
The dog 1
wil have

w wan!” Ko Lsd
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WEAR THE MICRO-6
ON YOUR WRIST!

The unbelievably smal! size and fantastic power of the
Micro-6 make it possible to wear it like an ordinary wrist
watch, and for this we introduce our special “Transrista”
reinforced nylon strap. The Micro-6 can be attached to it
instantly and removed whenever required. This opens still
further new and exciting approaches to radio listening and
: ; ensures your obtaining enjoyment such as you have never
WEIGHS ! known before from any radio receiver,

LESS THAN i * : You can build. the Micra-6 and have it working within
the space of a single evening! With a “Transrista”

SIZE
Fiyx Pligx §’

AN
OleCE strap for using your set out of doors you will indeed have
the radio of tomorrow today.
THIS IS THE SPEC THAT GETS SUCH WONDERFUL
COMPLETELY RESULTS
SELF-CONTAINED The Micro-6 uses Micro-Alloy Transistors in a completely new
INCLUDING circuit. Two stages of R.F. amplification are [ollowed by an efficient
double diode detector which drives a high-gain 6.stage A.F,
BATTERIES AND
BUILT-IN amplifier, Powerful A G.C. applied to the first R.F. stage ensures
h fade-free reception from the most distant stations tuned in.
AERIAL Everything including

ferrite-rod aerial and
batteries is contained
within the elegant
tiny case,

\. SPORTS
EVENTS

‘SINCLAIR -

MICRO-6

THE SMALLEST SET
IN THE WORLD

BUILD IT IN A SINGLE EVENING!|

The Micro-6 is simplicity itself to build when you

follow the meticulously detailed instructions. All I
parts including MAT transistors, printed circuit board, I
micro-miniature components, case, dial and light-

weight earpiece and instructions come to MALLORY 6-CELL
PACK OFFER
MALLORY MERCURY CELLS FOR THE MICRO-6 ... I'll cach Always have power on
§ . hand for your Micro-6
MICRO-6 “TRANSRISTA” WRIST STRAP with a Mallory 6-cell

Stytishly finished, strongly made Nylon strap, black or grey, ready 7/6 IEZ;‘:"-;Y:#S wiayve.,l ot?z
to take Micro-6,
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THE TR750 HAS
TREMENDOUS POWER

This latest Sinclair power amplifier buildson to a printed
circuit board 2in. square and includes its own volume
control with on-off switch. With a transformerless
output of 750 milliwatts, the TR.750 is primarily in-
tended to provide powerful loudspeaker reproduction
from the Sinclair Micro-6 or Slimline receivers, thus
enabling owners o these sets to use them also for car-
radios, loudspeaker .portables or domestic sets. The
TR.750 has many other applications. It makes an excel-
fent record reproducer, singly for mono or paired for
stereo. It can make the heart of an efficient intercom or
baby alarm system and its tremendous power in rela-
tion to its size greatly enhances its usefulness.

BriLLIANT FEATURES of TR 750 POWER AMPLIFIER

ACTUAL SIZE—2" x 2”

The performance characteristics are brilliant— Al parts including printed circuit i
34 pw a P \ q ith board, transistors, components and g;:d{ l:u:jt -
. transformerless output wit instructions  come to a total of G513

frequency response |- IdB from 30 to
20,000 ¢;s—hi-fi by any standards. Input—
10mV into 2K ohms for 750 milliwatts output
for any standard 25 to 35 ohm loudspeaker.
Operating requirements from 9 to 12 volts.
Full building instructions are supplied with
parts for the TR.750, which include latest
type Micro-Alloy driver transistor, exciting
new ‘‘Magnagain’ output transistor.

RADIO REPRODUCER WITH
AS A RECORD PLAYER MICRO-6 OR SLIMLINE

% OTHER OUTSTANDING SINCLAIR DESIGNS
SINCLAIR MICRO-INJECTOR SINCLAIR |  SINCLAIR “SLIMLINE”

Using two B A MICRO
; H _ AMP.
- ",..J PPS

AS A CAR RADIC

UNIQUE SINCLAIR
GUARANTEE

MATS it gen- Has self-con- Whatever you buy from
erates and in- tained ferrite Sinclair Radionies is sold
jects a  test rod aerial and to you on a complete satis-

takes standard
battery,
yet measures

faction or money refunded
guarantee. Subject to
goods being returned as

signal imto any
part of equip-
ment at any

probe. All parts with instructions

come to 27 /6

ture hi-fiampl. withanoutput
suitable tor any earpiece or
even loudspeaker. With MAT

ticularly easy. All parts, in-
cluding royal blue and gold
case, earpiece, and

frequency Smaller than a 3d. piece. only 243 x 1+ received.

from | ke/s to Frequency response 30 to X 2in. Tunes

30 Mc/s to 3 50,000 ¢;s + |dB, power gain over the medi- FULL SERVICE
locate faules L 60dB  (1,000000 cimes)— um waveband FACILITIES
rapidly. makes a superb broadband Great power AVAILABLE TO
19, x 13, x %in. excluding R.F. amplifier also a subminia- and quality. Building is par-~ ALL SINCLAIR

CUSTOMERS

If you do not wish to cut this

496

r——————————————————————————————————————

TO SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE I

page, please memtion PW.7

built when ordering.

Ready and tested 32/6. transistors and all parts. 28’6 instructions core to

| Please send items detailed below £ s d | PHONE: 33965 i
I | NAME i
] | ADDRESS I
I | I
| ) i
TOTAL £ }

| BLOCK LETTERS P.W.7
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RECEIVERS & COMPONENTS

TRANSISTORS! Give-away  price.

BRAND NEW Boxed Valves. Guaran-

teed twelve months. PCF80 9/6,
PCL83 10/8, PCL84 9/6. EY86 7/8,
U6 /., EF80 7/6, PY801 11/6,
30P12 11/., Cash with order only

p.ease. Add post one valve 6d., three
valves 1/-, six valves and over 2/-
RAYAUDIO ELECTRONICS, Dept.
P1, Harley Road, Gt. Yarmouth,
Norfolk.

RESISTORS! You can't resist this!
W, 1W, 2W Polythene wrapped on
cards of 10. Mixed values and wati-
ages. £2/10/- per 1,000. Your selec-
tion 10/- per 100. G. F. MILWARD, 17
Peel Close, Drayton Bassett, Staffs,

Used E.F.80 Valves (guaranteed),
2/6 each, Post Free. S.AE. for
other types.

J. BARKER, Radio Dept.,
1863 LAKE ROAD, PORTSMOUTH.
HANTS.

“ HEATHKITS ” can now be seen in
London _and purchased
terms. Free brochure,
REPLACEMENTS LTD.. Dept. PW17/9,
126 Hamilton Road. West Norwood,
S.E.27. GIPsy Hill 6166.

SPEAKER REPAIRS, cones ﬂt,bed
Satisfaction guaranbeed 8.
REPAIRS, Pluckley, Ashford, Kent

TRANSISTORS now half price,
unmarked but tested packets of 16,
unmarked untested packets of 40:
duds suitable as diodes, packets of
80. All packets 10/- each, postage

1/-. F‘our packets post free C.W.O.
K. R. WHISTON (Dept. PWT), New
Mllls. Stockport.

NEW MULLARD Transistors. OC70
6/-, OCi1 §/-, OC72 7/-, OC44 8/9,
OCs5 8/8, OC170 9/-, OCIT1 10/

Post free in U.K. Cash with order.
Full range of Mullard Transistors in
stock. S.A.E. for list. ARKAY ELEC-
TRONICS LTD., 38 Church Road,
Aldershot, Hants.

POWER UNITS. For 200/250 volt AC

mains Outputs, 250 volts D.C.. 100
M.A., 6.3 volts A.C., 4 amps. Double
choke and paper capacitor smoothing.
Fully fused. Size 19in. rack panel x
Tin. x 104in. deep, complete with
dust cover. Suitable for R1392, P104
and RI1132 receivers. In good con-
dition. £2/5/-. Carriage 10/-. Useful

Two Metre Unit. Transceiver S8CR522.
100 to_150mc/s, crystal controlled (no

crystals). Receiver section valves, 3
of 128G7, 12C8, 12AH7, 12J5, 3 of
9003 900‘2 12H6. Tran:mltner valves,

of 1246, 6G6, 2 of 832. Very
uaeful modulatlon and driver trans-
formers for push pull 12A6 (or 6V6).
Price only 50/- with all ‘'valves. No

(X 40/42 PORTLAND
=" ROAD. WORTHING

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per Llne or part
thereof, average five words to llne,
minimum 2 lines. Box No. l/- extra.
Advertisements must  be prepaid
and addressed to Advertisement
Manager, “Practical Wireless,”
Tower liouse, Southampton St.,
London, W.C.2.

RECEIVERS & COMPONENTS

{continued)

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components
in the Line Output Trans-
formers, Frame Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispatch Service.
Terms C.0.D. or C.W.O. Send S.A.E.
For quotes, Day and Night Telephone
GIPsy Hill 6166. 126 Hamilton Road,
West Norwood, S.E.27.

THE FINEST and cheapest mall-
order service in Britain now supplles
everything Electronic/Electrical. S.A.E.
brings details of genuine bargain

ofrers HANDLEY, 112 Baysham St.,

Hereford.

R & R RADIO & T V SERVICE
Dept. P.W.

44 MARKET STREET, BACUP
Telephone 465

SALVAGE VALVES Tested before dispatch.

8FL3 4/8 1014 5/~ TLR2 376 L0p4 8/6

61,18 476 20P3 8/6 UB0L 718 30P16 5/~

E¥80 1/8 30P4 7fe 1L 1/6 PUC84  4/-

hL( 82 3/- 6FI135 Bf= 2012 5/8 PCLR3  5/-
3/8 EBOL 3 rys 3l/6
§je E¥RO 8/~
8/- E(('<3 518
4/- 2018 2/-
5/- 30PLL bf-
5/- Plas i 6/-
5/- PCLE2  B/-

Speakers, Ex-TV, 5in. round, 6 x 4in,, 8/8; 8in,
round, 8f-, post /.

Line Output Transformers avallable.
model No.

Turret Tuners, §/-, post 2/-.

Scan Coils etc, Quote set model No. with all en-
quiries and 8,A.F. for prompt reply. All goods
subject to eatisfaction or money refunded.

State eet

FOR SALE

TRANSCEIVERS — 9 Transistor Two

Way Radio. Complete with aerials,
earpieces and cases. Range up to
5 miles. As new, £22 pair. J.D.R.
Cameras Ltd.,, 52 Market Streel,

Wigan, Lancs.

SALE. Ex Ministryv Ground Radar
Unit. new aad unused. Cost £2.000
when built. Weight 5 ewt. Offers.
E. M. MARRINER, 27 Hurworth
Rd.. Croft, Darlington.

MULLARD Sterec Amn.. cost 14 gns.
Unused, 8 gns. o.n.o. LOBO, 43 East-
down Park, S.E.13. LEE 6951.

SOFT Plastic (P.V.C.) Grommets
(insulating bushes): a chance not to
be missed. Indispensable to the radio
and TV enthusiast, also motorists,
handymen, maintenance engineers.
garages, etc. Carton contains 50 (5
of each 10 sizes from 4in. to lin.
panel hole), 10/. post pald
Rubber & Plastics, 28

D.
King St.,
Maidenhead. Berks.

HAMMER FINISH PAINT
A really beautiful effect easily applied
by bnush Air dries in 20 minutes.
100%, fuel, water and weather proof.
2}o0z. tins in blue, green, pewter or
brick red 3/6, 1 pint 15/., all
) 1)osL free.
__Retajlers and trude supplied.
FINNIGAN SPECIALITY PAINTS.
5, Stanley Squarc, Sta.ybridge, Ches.
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FOR SALE
(continued)
""""" MADE
M ORS E EASY !

The famous RHYTHM RECORDED

COURSE cuts the practice time down
to an absolute minimum !

One student, aged 20, took only 13
DAYS and another, aged 71. took 6
WEEKS to obtain a G.P.O. pass
certificate. If you wish to read Morse
easily and naturally enclose 6d. in
stamps please for full explanatory
booklet.

To Gacns 45 GREEN LANE
RLEY, SURRE

CONDENSER BARGAIN! Miniature
paper condensers, }in. x $in. Ideal for
transistor sets. .0001, .001, .002, .005.
.02, .04uf. Your choice. 7/6d. per 100
or £3 per 1,000 G ¥ MILWARD, 17
Peel Close, Drayton Bassett, Stafls.

240 ELECTRIC POWER Antied

Mﬂfrom 12~ CAR BATTERY
" AMERICAN ¥ DYNAMOTOR UNIT

fomel T2v quipe! 200/25y. 3t 150 0 220 watls.
Perfact for TELEVISION. POWER TOOLS 36 1)l
BT universal AC/DCELECTRICAL EQUIPMENT gives
wondertal resulis. Price ONLY £ 8 + 12 carrtaqe.
L8 Sead stamned envelope for Tull illustrated detarls.
A “SCIENTIFIC PRODUCTS. CLEVELEYS. Laacs.

5-TON FACTORY GLEARANGE
Radio, TV. Electrical Components. in
mixed’ parcels. Example; 281b. mixed
parcel £1, pp 3/-. Speakers, grills.
valves, bases. i.[.s, covers, condensers
etc. Hundred other items., S.AE. List
and Postal Orders to P. EWTON,
16 Shalcross Crescent, Hatfield, Herts.

ALBATROSS ENG., CO.

NEW COMPONENTS & TOOL BARGAINS
15 Resistors * 18 Springs * 6 Knobs * 12 Clamps
6 Tag 8tripa * 5 Valve Holders * 7 Coll Formers
30it. Sleeving * 170 8q. in. Rexine * 20t. Prestic Com-
pound * 36 8eli Tap Screwa * 100 Sleeves and Grom-
mets * 250 8q. in, Almn Screen * 130 8q. in. Insulating
Card * 24 sq. in. Felt Tape * 12 L/8 Gaunzes * 2
Mounted Tags * 1/8 va.(tel. P. & P.yor Lot 17/8 (2
13 Ceramic Condensers * 30 Condenser Clips, ete.
15 Socket Panels * 6 Coils * 8 Pots * & RF ¢Chokes
32 a. 2 p. sw Sockets * X wafer sw., addous & birkts,
6 Trimmers * Gram mounting Kit * } wave Rectitier
Twin lon Trap * 10 SEX Lampholders * 3 Linprdance
Matching Panels * 4 Printe 1 cet« * 12 Anti-vibration
Moty * 2/8 each (15~ P. & Py or Lot 27/8 (3 ().
6 Maine Droppers * 13 Sub-min. & Stamp Trimwers
8 Electrolvtice * 7 Block Papers * 15 Metalpacks
30 Mira Conds. * 4n Ceramics * 24 Enuit Feet
3 Qlider Switches * 130 eit Washers ® 20 Fuse
Holders »te. * 12 Bulbs * 160 0D Carhon Brushes
40 Bocket Paoels * §f= cach pack (plus 1/ P, & P
EX GOVERNMENT FQUIPMENT (Mint condition)
Pocket Valtmeters 0-15/0-230v, 918 (1/8). 4 Valve
Modulators 11/6 (2/3y ACIDC TV T'I A 11/- (l [N
No. 19 Twin tonteol Units, 3/ 2
on Strip, 7/8 (1%)  Dinnner ~lw1u||r‘n. -/6 (el
Modulator Unit No. 2, £16, Modulator Unit N
£11. Pulse ¢ -'mvnnr No. 0, £8, Test 2ot M
Receiver No. 1, £27) b [hndio Chasela, 718 (2 15,
Ditto Larger, 1218 (3 =4 BLPM, Meters, 86/-
(2/+). Voltmeter (Webbing) (ases, 1{9 (fl.). lTarge
Porcl. Insulators Overhead 2/9 pair (1/-). 6V 6P
Vibrators, 5/8 (1/-).

Bargain Pareels:—Our =election of New Misc
Components including ahove types: 1ib. =4/e.2ib, =
7/~ 3ib.=10/-, 4lb.=12/8, 5lb.—14/8, 6lb. =18/~
#lb. =18/3. 101b. =20/-. (Plus P. & P.)

Radar Equipment to callers—Catalogue 1/e—come
and have a look rownd.

Tools:—3 in 1 Berewdriver Bet, §/11, 2 Flexi-shaft
Serewdrivers, 8/11. 3 way Philips Screwdrivers, 518,
7 in. Pllers, 3/8. Insulated Piiers, 7/6. Wire 8tripper
& Cutter, 2/9. 11 piece Rocket Sct. 29, 7 piece Nut-
Driver 8ct, 8/11. Rubber Hamwmer. 14f-, Panel
Beating Hammers, 12/11. Small. 8/11. 9 in. Hack-
saw Blades, 4d. Finishing Trowels, 10/6 & 12/8.
CGrooving Trowel, 8/11. TPointing Tiowe] § in., 2/6.
(Add 2/6 P. & P. on all Orders under £1).

ALBATROSS
ENGINEERING COMPANY

Dept. PW47 78-80 HIGH STREET. GOSBERTON
SPALDH‘G LINCS, Tel: Gosberton 438
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No. 3 Bumper Parcel

6 Assorted ex-government valves.
6 Wander plug sockets—sorry no plugs.
1 Electro magnetic counter 10 imp. per sec.
3 Assorted Mains Dropper Resistances.
3 Yards ol insulating sleeving.
1 Post Office telephone fuse box with fuses.
12 Assorted car bulbs, 6 volt and 12 volt.
d M.E.S. panel lamp bulbs, 6 volt.
12 Sheets of carbon paper.
50 Tubular condensers assorted.
12 High stability resistors, assorted.
12 Assorted valve bases.
& Valve retalners.
112 Volt vibrator mallory. 4 pin,
24 Red bezels for panel lamps.
1 Altitude switch 1n case.

2 Crystal adaptor: As
4 doz. Cartridge fuses.
2 small breakdowns. 120 components,

20/- Post Free, Two Pareels for 35/-,
19in. RACK FITTING CABINET,
34” high by 21° deep with telescopic

drawer slides. Louvred sides, back and
top. Brand new Swedish make, £4.0.0
only, plus B.R.5. delivery.

ECR Tube with Screen and Base with

KCR 35 data, 25/-.

5UP7 Tube with Screen and Base, with
data. 30/-.
201t. Steel Telescopic Mast, 50/-.
ELECTRICAL
CAMERA CONTROL
This item is brand new in

varnished wood case original
packing. Makes a good timer
for exposure. Infinitely variable
up to one minute. 24 volt
operation. Containing motor,
solenoid, clockwork mechanism.
Driven by motor. 30/- post free.

Copper Laminate Board, single or double
sided, 5/- per square foot panels, either
type 3t. by 4ft., 33/-.

High Stab Resistors. 5% 6d., 2% 9d..
1% 1/-. Every six packed in 7-compartment
linen finish component box. Unmarked.

Assorted Resistors, 50 carbon plus 50 high
stab. My choice 7/8.

Reflected Power Meter or Standing
Wave Ratio Indicator Unft. and other
hit including 500 micro amp. metels
plugs, sockets, leads, switch, circuit,
instructions, 144 meg. Complete 35/-.

144 meg. Harmonic Filter with all
plugs, sockets, leads, 25/-.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

(continued)

TESTED TRANSISTORS

Il- each, Red or White Spots.

2/- each, XA10l, XA102, XBI03,
XB104, OAS0, OCA430.

3/- each, OC44, OC45, OC70,
OC71, OcCsi, OC8ID, 0C200,
GETI6.

4/- each, AFI14, AFII5, AFLI7,
OCi170, OCI71.

5/- each, OC72, OCI39NPN,
OC800, OC204, ORP60, BY00.

107- each, OC35, OC26, GET571.

283

SUPER BREAKDOWN UNIT

Remote Control Unit Type F. New in
sealed cartons, containing P.O. Rekay 2,000
ohms Resistance, 100 volt Plessey Hand
Generator, Telephone Ringing Bell A.C.,
8 amp Morse Key on base, 2 00.P. D.T.
Key Switches, Double Phone Jack, moulded,
5 position 6 pole Yaxley Switch, Induction
Coil tapped 1-17-33 ohms, 7 Brass Screw
Terminals on panels, plus Resistars, Con-
densers, Pointer Knobs. All in a handy
metal box with hinged lid and side fasteners.
Also web carry strap. Size 10%in. < 10in. x
7in., 25/-, post free. Or items may be
purchased separately. Relay 5%-, Hand
Generator 7/6, Bell 5/-, Morse Key 4/6,
Key Switches 5/« pair, Double Phone Jack
216, Yaxley Switch 2/-, ind Coil 2/-, Termi-
nals 7 for 2/-, all post free.

Also available Key Switches. 4 pole
2 throw 3/6 each or 3 positicn D.P,
plus D.P. centre off 5/ or rotary switch-
6 pole 3 way 3/-,

ZENER DIODES 4.7 v. to 33
volt } watt, 36 each. 1.5 watt,
§1- each, 7 watt, 6/- each.

Send 3d. stamp for Full
Price List, and Free Equiva-
lent Chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

WANTED

WE BUY new valves for cash, large
or small quantities. old types or the

latest. Send details. quotations by
return. WALTONS WIRELESS
STORES, 15, Church St., Wolver-
hampton.

WANTED TEST GEAR. Meters,
Valves, Componcents, Communication
Sets. Amplifiers. Letters only.
HUGGETT'S LTD., 2-4 Pawson’s

Roud, West Craydon. Surrey.

WE BUY new Valves and Transistors,
Amplifiers, Short-wave Receivers and
Components. etc. AD.A. MANUFAC-
TURING CO., 116
Nottingham.

Alfreton Road.

Speakers. 3 ohm P.M. 5in. 5/-, 6in. 6/=,
7 x 4in. 7/-, 8in. 8/-, 10in. 12/6.

Trade enquiries invited tor large quantity
0C201 Transistars, Printed Circuit Board.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop:
46 LOWF 4 ROAD
Ooff SHAW HNEATIL, STOCKPORT
CHESHIRE

NEW VALVES WANTED
Any type, or quantity
CASH PAID

R.S.T. Valve Mail Order Co.
21tA Streatham Road
Mitcham Surrey
Telephone: MITCHAM 6202

(continued)
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Bank of 4 Pye Sockets with plugs and leads
5. set. Ever Ready Batteries, 90 volts plus
44 volts 4'6 each.

Plessey 2-4-12-25 way plugs and sockets,
all 8/- pair.

Jones Plugs and Sockets 4-12-18-24-32 way
all 5/« pair.

R.F. Coax R.F. Switch with 3 matching
Plugs, 12/,

Special Lightweight 7in. x 4in., 3 ochm P.M
Speaker, 6/-.

Murphy Radio Transformer, mains input—
output 220 volts at 27 m/a twice 6.4 volts
at 3.5 amp, 35 volts at .3 amps, 14/6.

Component Boxes 4iin. x 3ir. x lin,
linen finish, White, 7 compartment, |0 for
216, 60 for 1276.

Transformer PLI102 mains input,
output 550-0-550 at 120 m/a. 5.7 volts
at 2 amp twice, 5.7 volts at 4 amp,
7 volts at 4 amp, 7.2v at 125 m/a, 30/,

Transformer PLI103 mains input-outputi
520-0-520 volt at 300 m/a, plus 170-0-170
volts at | amp, 22/,

Metal Frames, suitable for stock, Job Cards, 1
Bins, Crates, 2%in. x Sin., 12/6 per 100— |
£4 per 1,000.

Packing List Envelopes, eyelet at each%
corner with fastener for flap, waxed, ;
4zin. x 5%in., 2776 per 1,000. Samples both
6d. Tag Panels containing 150 items, 10/, |

150 ke/s Unit Motor Driven with crystal,
slow motion drive gears, valves, variable
condensers, etc, Brand new, baxed. B.R.S.
delivery, 35/-.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop:
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE
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WANTED
(continued)

A PROMPT CASH OFFER for your
surplus brand new Valves and
Transistors. R.H.S., Beverley House,
Mannville Terrace, Bradfor

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

MISCELLANEOUS

YOUR KITS expertly built Mains
and Battery Radios, etc. of every
description. Enguiries — S.A.E. to
JOHN THOMAS, 106 North Avenue,

Ruahon, near Wrexham.
CONVERT ANY TV SET into an
oscilloscope. Instructions and_ dia-

geams 12/6. REDMOND, 26 St. Johin's
Road. Hove, Sussex.

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
avatlable—full circuits, drawings and
notes! It has 5 octaves, 2 manua.ls and
g;ada.ls with 24 stops—uses 41 valves.
ith its varlable attack you can play
Classics and Swing.
Write: NOW for frae“leaﬁet and further
details to C. & S., 20 Maude Street,
Darlington, Durham, Send 2¢d. stamp.

SOU'ND RECORDING

A UNIOUE BUY! Recordin
top brand 54111 1,200ft., 19/6;
2,400{t., D.P., 28/8. P. and P. 1/6 per
spool. Bargams in all sizes, AB.
for list. E. C. KINGSLEY AND CO,,
132 Tottenham Court Rosad, London,
W.I. EUSton 6500

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV. 1925-1963. Prices from
1/ with free fault-finding guide.
S.A.E. inquiries. Catalogue of 6.000
models, 1/6. Valves, modern and
obsolete. Radio/TV_ Books. S.A.E.
lists. HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

SERVICE SHEETS, Radio and Tele-
vision, 3/6, post pa VEST AND
EMERY, 17 Hﬂllgarth St., Durham.

SERVICE SHEETS: Radio, TV, 5,000
models, List /-, S.A.E. inquiries,
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS: Radio and TV
4/- each. 1964 list now available, 1/86.
All orders dispatched on day received.
Also Manuals for sale and hire. List
1/., S.A.E. please. SULTAN RADIO,
29 Church Road, Tunbridge Wells,
Kent.

S.E.S. SERVICE SHEETS for all TV.
Radio and Tape Recorders. etc. List
1/6 plus S.AE. SUN ELECTRICAL
ERVICES. 38 8t. George's - Road,
Hastings, Sussex.

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

SERVICE SHEETS

(continued)
RADIO SERVICE SHEETS, 3/6 each.
S.A.E. and P.O. to HANDLEY,

Bastian Mews, Hereford.

WANTED Service Sheets and
Manuals. No quantity too large, high-
est prices paid. SULTAN RADIO, 29
Church Road, Tunbridge Wells, Kent.

SERVICE SHEETS, also current and

July, 1964

EDUCATIONAL

BECOME *“ TECHNICALLY QUALI-
FIED ” in your spare time. aran-
teed Diploma and Exam. Home-study
Courses in Rad}o, TV Servicing and
Maintenance. .T.E.B,, City and
Guilds, etc. Highlé miormamve 120~
page Guide—FR CHAMBERS
COLLEGE (Depi. 363), 148 Holborn,
London, E.C.1.

RADIO OFFICERS see the werld.
Seagoing and short appointments.
Our many recent successes provide

4l- ea., plus postage.

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country, and can
supply by return of post.

To obtain the Service Sheet you
require, please complete the at-
tached coupon:

From:

Name: -
Address: 2

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W-.I
Please supply Service Sheets for the
following:
Make:

Model No.:
Make:
Model No.:
Make:
Model No.:. oo Radio/TV
I also require list of Service Sheets
at /6.
| also require list of Manuals at I/-.
(please delete items not applicable)

| enclose remittance Ofceec.. R
MAIL ORDERS ONLY

Radio/TV

Radio/TV

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book. The
Principles of TV Receiver Servicing,
10/6 all book houses and radio whole-
salers. If net in stock from Dept. B
Secretary. 32 Kidmore Road, Caver-
sham, Reading, Berks.

AUDIO,
Year's

America’s foremost journal.
subscription 43/., Specimen
copy 4/-. All American radlo Jjournals
supplied—list free. WILLEN _(Dept.
40), 61a Broadway, London, E.15.

BUSINESS OPPORTUNITIES

IF YOU are a Self-employed TV
Service Engineer wishing (o increase
your profits by a least 25¢, and
receive free technical information
send S.A.E. for details to Box No.55.

www americanradiohistorv com

additional trainee vacancies during

onIch:}IBeEt;T V%?Evfg;ONsalelb JS?]}:: 1964. Day and Boarding Studenis.

herd’s Bush Road, London, W.12. Gtrf,gt: Iaor:_d S,%};%L"‘c‘;ﬁf‘slps wai‘l'{‘él"‘ble
Fhone: SHE 8441 COLLEGE, Colwyn Bay.

THE INCORPORATED PRACTI-

SERVICE SHEETS TIONERS in Radio and Electroniss

(ILLP.R.E. Ltd.). Membership Condi-
tion booklet /., Sample copy of
I.P.R.E. Official Journal 2/- post free.
Dept. B Secretary, 32, Kidmere Road,
Caversham, Reading, Berks

TRAIN FOR SUCCESS WITH

I.c.s.

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for Brit.
L.R.E., City & Guilds (Telecoms
and Radio Amateurs’),
R.T.E.B., etc. Many unique
diploma coursesincl. Colour TV,
Electronics, 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,
NDON S.W.ll.

SITUATIONS VACANT

RADIO AND TV Exams. and Courses
by Britain's finest Home-study School.
Coaching for Brit.LR:E., City and
Guilds, Amateur’s Licence, R.T.E.B.,
P.M.G. Cert.,, etc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

A.M.I.Mech.E., A M.l.Brit.l.R.E.,, City
and Guilds. G.C.E., etc.. brings high
pay and security. **No pass—no pay™’
terms. Over 95% successes. For
details of exams. and courses in all
branches of Engineering. Building.
Electronics, etc write for 148-page
handbook — f{ree. B.ILET. (Dept.
242B), 29 Wright's Lane, London, W.8.

BRIT. I.R.E., City and Guilds and
R.T.EB. exams. Specialised ICS
home-study course will ensure
success. For details of wide range of
exam. and diploma courses in Radio,
TV and Electronics. also new
practical courses with kits, write to
IC3 (Dept. 542), Parkgate Road,
London, S.W.11.

TV AND RADIO, A.M.Brit.I.LR.E,
City and Guilds, R.T.E.B. Cert., etc..
on ‘‘no pass—no fee” terms. Over
957% successes. For details of exams
and courses (including practical
apparatus) in all branches of Radio,
TV and Electronics, write for 148-
page handbook—free. B.ILE.T. ((Dept.
242G), 29 Wright's Lane, London, W.8,

(continued)
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SITUATIONS VACANT
{continued)
NORTHAMPTON COLLEGE OF ADVANCED

TECENOLOGY
8T. JOHN S8TREET, LONDON, E.C.1
DEPARTMENT OF ELECTRICAL
AND ELECTRONIC ENGINEERING
A Benior or Chief Laboratory Techniciar is re-
quired with expericnee of the installation and

maintenance ofi Stage lighting, Publc address
systems and visual aids.

Applicant should hnve a ngher National Lertm-
cate in Electrical ¥ ing or Tel,
or cquivalent.

Salary within the range £870-£1,270 subject to
age, ali and experienc Permb
pensionable.

Appli stating age, qua
and present salary te the Head of Deplrtmem.

OFFICIAL APPOINTMENTS

NORTHAMPTON (‘(DLLI'-IGE OF
ADVANCED TECHNOLOGY
3T. JOHN STREET, LONDON, E.C.1

DEPARTMENT OF ELECTRICAL AND
ELECTRONIC ENGINEERING REQUIRES
LABORATORY TECINICIANS
Candidates should have (a) 4 approved
G.C.E. subjects at ‘0O’ Level or (b) obtained
or be pursuing the 0.N.C. course in Electri~
cal Engineering. Junior Techniclans nor-
mally recelve a five-year Integrated course
in all branches of electrical engineering.
Concurrently with practical training each
Junior Techniclan receives part-time day
release to study for the H.N,C. with a view
to qualifying as Senior Technician in
College, Industrial., Government and

Research Laboratories.

Applications to Head of Department for
details and conditions., Salary within the
range £300 to £890 per annum according to
age and qualifications. Subsequent promo-
tion to higher grade subiect to satisfactory
service.

METAL WORK

CABINETS @ CASES
CHASSIS

Anything in metal. “One-offs” a pleasure.
Send your drawing for quote .
Stove lled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham,
Lancs. MAIN 9400

METAL WORK. All types cabinets,
chassis, racks, etc., to your specifica-
tions. PHILPOTTS METAL WORKS3
LTD., Chapman St.,, Loughboreugh.

RES/CAP. BRIDGE 2%,

Checks all types of resistors condensers
@ 6 RANG

Bu:l: in 1 hour. Direct reading
READY CALIBRATED
Snmp for details of this and other kits.

RADIO MAIL (Dept. B)
Raleigh Mews Raleigh Street, Nottingham

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT o! QUALITY

H A C SHORT-WAVE
[ ] ] KITS

H.A.C. were the original suppliers of Short-
Wave Reeciver Kita for the amateur eone
structor. Over 10000 gatisficd customers—

ineluding  Technical Colleges, Hospitals,
Public Schools, R.A.F,, Ariny, Hams, etc.

IMPROVED 1964 RANGE
1-Valve model “CX’ ', complete kit, Price 34/6

Customers say: “Definitely the best one-
valve KW, kit available at any price.” This
kit contaims all genuinc Short-Wave com-
ponentg, 8 drilled chaasis, acceasories and full
instructions, Ready to assemble and, of
course, as all our products. fully guaranteed.
FULL RANGE of other kits still available
including the famous model ‘K' price 77/,

Before ordering call and inspect s demone
stration receiver or send for a descriptive
catalogue and arder form to:—

“H.A.C." SBHORT-WAVE PRODUCTS
{Dept. T.H.), 44 0ld Bond 8t,, London W.1.

BBC2 (625 LINE) TV AERIAlS

/\

lu\'] LR\AL ‘\IAGT
UNTING ARKRAYS
5 element, 36/- 9 element, 45/-,

WALL MOUNTING with CRANKED
ARM. 5 element, 51/8; 9 element, 60/-.
CHIMNEY ARRAYS with LASHINGS,
ete. 5 element, 83/6; 9 element, 72/-,
LOFT ARRAYS., 3 element, 24/-
7 element, 32/6. Also avalladle for
Window Fixing. 9/6 extra. Co-ax. Plugs.
1/8. Low Loss Co-axial Cable, 1/6 yd.

BBC ° ITV

% 63/8; 1+5. 71/3.

(BRAND 2, Loft 8/D, 12/8. “H"
3 Element. 52/6. External units
d\allablc Coax. cable 8d.
plugs 1/3. Outlet Boxes 4/6.
Cxossover Boxes 12/6. C.

P.P. 3/~ $Scnd §d. stamps for lllust.rnted
lists.
K.V.A. ELECTRONICS (Dept. P.W.)

3b, Godstone Road, Kenley, Surrey.
CRO. 2527

* F.M. AERIALS

BBC (BAND 1), Tele-
scoplc loft, 21/-. External
S/D 30/-.

ITV (BAND 3). 3 Ele-
ment loft array, 25/~ 5
Element, 35/-. Wall
mounting, 3 Element, 85/-
5 Element, 45/,

COMBINED BRBC/ITY
Loft 143, 41/3; 1+5. 48/9,
Wall mounting 1+3, 56/3:
1+5, 63/9. Chimney 143,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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Lewis
have the
Cabinet

for you

We can supply any cabinet
to your own specification

"This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

The Grosvenor
Price 18 gns.

The Lowboy
Price 27 gns.

WU T T

1=

radio

= 100(P74) Chase Side, Southgate
London, N.14, Pal 3733/9666

?gﬁe CATALGGUE

Send today for the new
Lewis Catalogue.

De: ed to assist ycur cholce of

cabinet,

Sent abselutely free, The new Lewis
o Cabinet Catalogue—the most

comprehensive ever pre pared, Chcose

from 49 different Modeis.

Please send wyour new free 24 page

colour cabiret catalogue.

Name
Address

BLOCK CAPITALS PLE
IIIIIIIIIIIIIll"lHlIIIHIIIIIlﬂIIIIIIIIIIIIINIHIH [


www.americanradiohistory.com

286 PRACTICAL WIRELESS July, 1964

. CYLDON A.M. F.M, PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION, 8Bize 0} 1in. appion. By tamous anutacturer. A.M
LF. 470 Keja, F.M-LEF. 10.7 Me/s. A M. coverage from 1620 Kc
Ke/s. .M. coverage 108 Mc/s-88 Meis, Circwt diagrams 2/8. F
with Tuner. 25/-. !st, 20d, 3rd A.M. LE.’s, 12/6 set. 1st, 2nd 3rd
and 4Ltk F.M. 1.F’s 12/6 set. V.H.F. Osc. choke, 1/-. A.M. L.F.
trap, 1/8. A.F. 114 and A.F. 116, 5/- each. All the above are the
RF eud of an AM/FM receiver car radio, etc. The above six itews
purchased together, £2.10.0.

. 625 INDOOR AERIAL. Complete with stand, fully extendable, can
also be used for 405, 11V, BBC and FM. 19/6, plus 1/- P, & P.

. A.C./D.C. POCKET MULTI-METER KIT. =2in. moving coil meter
seale, calibrated in A.C.’D.C. volts, ohins and milliamps. Voltage
range A.C./D.C. 6-30, 0-100, 0-250, 0-300. Milliarops 0-10, 0-1000,
Ohins ranges 0-10.000, 0-100,000, 19/6. P. & P 2/-. Wiring diagram
1/-. free with parts.

NAL GENERATORS: Cash £7.5.0 or 30/- deposit and & monthly
ments of 21/8, P. & P. 1/6. Coverage 100 Kc/s to 100 Mc/s on
amentals and 100 Me/s to 200 Mc/s on harmonics. Case 10 x

3 Three miniature valves and Metal Rectitier. A.C. mains

Modulated or unmodulated R.F. output continnously vanable 100
millivolts. C.W. and mod. switch, variable A.F. output. Magic eye
a8 output indicator. Accuracy ! per cent.

. SIGNAL GENERATORS. tash £550. P. & P. 6/6. Coverage
120 Ke,s o 34 Ble/a. Case 10 x 63 x 4}in. Bize of scale 64 x 3iin.
2 valves and reetifier. A.C. maius 230-250c. Internal modulation
of 400 c.p.8. to a depth of 30 per cent, modulated or uninodulated
R.I". output continuaunsly variable 100 millivolts. C.W. and mod.
switch variable A.F. output and moving coil output meter. Accuracy
+2 per cent.

CYLDON PERMEABILITY TUNER mediwm and long wave Tuner.
Hize 3 x 2 x 1in. approx. Coverage 190-540 Metres. 1250-2000 metres
L. 470 Kc/s. Price 19/6. }. & P. 1/6.

. POCKET MULTI-METER. Size 3% x 2} x 1jin. Meter size 2} x 1in.
Sensitivity 1,000 0.P.V. on both A.C. and D.C. A.C. and D.C. volts.
0-15,0-150,0-1,000. 1).C.enrrent 0-150 mA. Resistance 0-100K 2. Coin-
plete with test prods. battery and full instructions, 35/-. P. & P. 2/6.
FREE GIFT for limited period only. 30 watt Electric Soldering Iron
value 15/- to every purchaser of the Pocket Multi-Meter.

. CHANNEL TUNER LF. 16-19 M¢/s. Continuously tunable from
17 4-216 Mels. Valves required—PCEFB0 and PUCBY (in series). Cover
BBC and ITA ranges. Also Police, Fire aud Taxis, etc. Brand new
by famous maker, 10/-. P. & P. 3/~

. The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree
3in. ruoving coil novement. Manufacturer's present price of this move-
ment would he at least £7. Complete with full instructions and cireuit
diagram. Scale calibrated up to 8000 r.p.m. Can be used with any 4
or 6 cylinder car. 28/8, plus 3/6 I'. & P. Meter movement only 22/~
post paid.

. B.S.R. MONARCH UA14 WITH FULL-FI HEAD, 4-speed, playz 10
records, 12in., 10in. or 7in. at 18, 33, 45 or 78 r.p.m. lntermixes
Tin., 10in. and 12in. records of the same speed. Has manual play
pasition: colour brown. Dimensiona: 12} x 10%in. Space required
above haseboard 43in.. below baseboard 2%in. Fitted with Full-Fi
turnover crystal head, £5.19.6, 1. & P. 6/6.

. 50 MICRO-AMP METER movement by world famous manufactnrer,
Nize 4 x 2jin., 50/- post free.

. 8-watt PUSH-PULL 5 VALVE AMPLIFIER plus METAL RECTIF1ER,
A" inaing 200-250 v. Size 104 x 63} x 24in. 5 valves. For use
with all uiakes aml types of pick-np and mike. Negative feed back.
Two input, mike and gram. »nd controls for same. Heparate controis
for Base and Treble lift. Response flat from 40 cycles to 15 ke/a.
v dB down 10 20 ke's. Ontput 8 watts at 5 per cent total distortion.
Note levet 40 dB down all humm. Output transiormer tapped for 3 and
13 ohms speech coils. For use with 8{d. or L.I'. records, musical
izstruments such as guitars, etc. Suitable for small halls, £3.19.6
Y. & P.7)-. Crystal mike to suil. 15/~ I & P. 2/~ 8in. P.M, Speaker
to suit, 12/8. P. & P. 2/~

. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit comn-
priging Sicmens Choke, 2 Bi-pin holders, starter holder and starter, 11/6,
plus 3/- P. & P,

. FIXED FREQUENCY SIGNAL GENERATOR, Crystal control in metal
case, size 10 X 6 x 6in. Incorporating two FCI3 valves, mains trans-
former, metal rectitier, choke, indicator lamp, crystal and numerous
components. Modulated and unmodulated output socket. Originally
nsed for I.T.V. frequencies. Brand new. 38/8, plus 6/- P. & F. A.C.
Mains 200-200 volts.

FREE OFFER wmey . § RADIO & T.V. COMPONENTS (ACTON) LTD.

soLoERE ShoN s ot 21b High Street, Acton, London, W.3.

with the )
MUPL?-ﬁ'p(qEE-;ER : S e All enquiries S.A.E, Goods not despatched outside U.K.

See item No. 7 Y Shop Hours 9 a-m,—6 p.m, Early closing Wednesday.
for further details
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SPECIAL OFFER/ FROMR.& T.V..LTD

» COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
7-transistor superhet. Output 350mW.
Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 123 x 8% x 3%in.
Horizontal tuning scale, size 11} x 23in. in silver
with black lettering.

All stations clearly marked.
Ferrite-rod internal aerial.

I.F. 470 Kc/s.

Operated from PP9 battery.

Full comprehensive instructions and
point-to-point wiring diagrams.
Printed circuit board, back printed
with all component values.

Fully tunable over medium and long

o b % OBBE A

waveband. Plus 5/6 P. & P, Parts list &

. us : . arts list circuit
Car aerial socket. diagram 276, FREE with parts, 4in.
Full after-sale service. Speaker also available, 7/6 extra.

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.

GUITAR AMPLIFIERS WITH TREMOLO B A R G A I N '
HIGH FIDELITY U H l“;l.’{‘wl'g"vl”"]"l“b‘ LINEAR PUSH "
We helleve these lllll|)|i|l(‘l‘\' 10 be the most comprehensive AMPLIFIER. 3 watts, 2 valves, 6X4, ECLB2. AC Mains.
N 0 s N R aiv L q > 5
to be offered at such reasonable prices, g:::rt:ld ioznlg%azgmv‘glt:[eﬁng;)sstp:7:er. Pilot light and Tone
Five jack B i e
G ol CONINECTIINOG vxlms. Stranded or Single. Various colours,
with separ- our selection |00ft,, 4/-,
a“f mixing SPEAKER CABINET. The HAYDON (17 x 15 x 8in.i. Designed
Yroolusme ngr:& to take a 12in, heavy duty speaker. Ideal for bass guitar, Covered
one — input with Vynide and Vynair in contrasting colours. 507, post 776
‘'stralght extra.
tf\rlllmuighuné SPEAKER suitable for above cabinet. R.T.C. 15 ohms |5 watts,
ENle pof Heavy duty 12in., £5, post 4/-,
very high STEREO. Ronette S 106, 25/-,
ST, CARTRIDGES, Monaural, Acos GP59-5 high output. 15/-. Acos
v ml“l;lvon's SI;GE-IG kmedium output, 15/-, to fit most Garrard, Collaro or
npu is .S.R. pick-ups.
-{:Sillujgi%p{&r EARPIECES with cord and 3.5 mm. plug. Crystal, 4/-; 180 ohms
‘making magnetic, 6/6; 80 ohm 2.5 plug, 4/-.
“l])?mf ‘"Suiﬁ HIGH RESISTANCE PH O NES: 4,000 ohms, Chinese, 11/6 pair
S ooslonE i TRANSISTOR ELECTROLYTICS: IuF, 2uF, 4uF, SuF, 8uF,
tars and 161LF, 32uF, 501F, 100F, all 15 volt, 173 each.
xr;]lcrsoph- BARGAINS IN TRANSISTORS. The latest Mullard M Series.
s :L:S. cé’:;; QC44M, two OC45M, OCBIDM. Two OCBIM matched pair;
and Treble QA90 diode. Complete set, 2276, OC44, 316; OC4S, 313 OCTI, 2163
controls, giving a wide range of 1ift and cut. Separate master OC72, 3!-; OABI, 2/3; GEC S6 Good AF General Purposes, 2/-,
anin conctrol. Trerlnolo s'lze]e('l and ((l)ED‘f.I) gonl\,rol?. Jar}f su(;ket GET873 RF, 273,
or remote tremolo swilching. utputs for 3 and 15 ohms q
speakers. Valyes used in the 30 watt amplifier ECC83, ECCHS, A ALCAE L A R | LI fextending
EL34. BL34, GZ3M. In the 15 watt amplifier ECC83, ECCY3, to 45in. Fitted with coaxial plug. Will suit any set. ONLY 7/6.
EL84. ELY4, EZ81. An extra valve ECC83 is used in the tremalo MAKE your own light-sensitive switch: for parking lights, burglar
gi:l-)cultt. F‘umt)het} as a }Eit or Xﬂ(ilolliy buLHv.. 'l‘)h(; lﬂt inclulde? alarms, model railways, door bells, window lights, etc., etc.
uli stop by =tep instructions and all parts, with fully punched H H H 9
chassis. The chass’is is complete with baseplate and is solidly Ier‘seist:s;:c;?i- :::"e“;;f ORPI2 Light Cell, two transistors and
made of I8 gauge stecl, hni.hed »ilver zrey hammer. Size ' )
12 X85 6 inches high. TERMS: C.W.O. OR C.O.D.
0.0. Tactory bhinlt £15.1

30 watt less tremolo. Kit £11,10.0,
15 watt with tremolo. Kit £9.10.0.  Factory built £1

 BROADWAY ELECTRONICS
15 watt less tremolo.  Kit £8,10.0, Factory built £1 .0. f
Add carriage 10/- any amplitier. Send (or [Tee deseriptive leaflit, d 0 00 G s
STROUD AUDIO, Paganhill Lane, Stroud, Glos, Stroud 783 [ 92 MITCHAM R An, T TIN o -w-l7

(four minutes from Tooting Broadway Underground Station)

Factory built £14
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TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave

Transistor Superhets:—

P50/1 AC Oscillator Coil for 176 pF tuning ... ... 5/4 ea.
P50/2CC Ist & 2nd I.F. Transformers 517 ea.
P50/3CC 3rd I.F. Transformers 6/- ea.
All mounted in individual cans +tin. diam. x 3in. high.
RA2W Ferrite Rod Aerial 208 pF Tuning ... ve. 1216 ea.
LFDT4 Driver Transformers ... e 976 ea.
OPTIA Output Transformers... . 1076 ea.
PCAI Printed Circuit Panel ... vee 976 ea.
Constructor’s Booklet 5 2/~ 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 illustrating

such a layout.

H Coils 3/9 each.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

THE

PEMBRIDGE
GCOLLEGE

OF ELECTRONIGCS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.

Next course commences 2nd September, 1964.

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

To:
The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

Please send, without obligation, details of the
Full-time Course in Radio and Television.

Name.

Address
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Mon.*Sat. 9 am.
45 p.m.
- e Wednnday 1 p.m.
Special 24 Hour
m Express Mail
Order Service
ACS/PEN | ECCS5 7/6 | EYS! 8/ | PABCBO I3/~ | T4l 15- | UMO 10/ ' 19" 18t ;
) ECCBS 12/6 | EYS3 12/ | PCCB4 71 | TOD4 126 | URIC  1or | cABST 136 G ‘9 :%QZ7GT ‘;
AC2/PEN ECC9}  31- | EY86 7/« [ PCC85 976 | TDDI3C UU6é 1716 | 6AKS 5/- | 6P25 1076 |.12807 - &/
19%6 |ECF80  7/6 [EY9l  31- | pCC88 1276 1716 | UUS  15/- | 6ALS  4/- | 6P28  12/6 | 12SK7 ¢/~
AC/TP 29/- [ECF82  8/6 | EZ35  6/- |PCC89 8/6 | TH4l 20« | UUS 716 | 6AMS5 51 | 6Q7 916 | 125L7 8-
AC/YPI-5.7 | ECH3 2116 (EZ40  7i- | PCFBO  7/6 | TY86F 12/6 | UYIN 12/6 | 6AM&  4l- | 607G 6% | 125NF 107
ISl- | ECH21 2Vi- |EZ4i 70 | PCFB2  7/6 |UIO  9/- | UY2l I5/6 | 6AQ5  6/6 | 6Q7GT /6 | 125Q7 12I
AZ)  I5!- | ECH35 1216 | EZBO 56 |PCFB4 1206 |UI2 9. | UY4l 716 | 6AT6 &) | 6547 70 | 1447 1or-
AZ3l 136 \ECH42 9/6 | EZBI  8/6 | PCF86 1216 U4 91 | UYBS  &1- | 6AU6  9/- | 65C7  B'6 | 14R7 210
B36 9/- | ECHBI 7/- [£Z950 46 | PCLB2 7/6 | U22 8- | vP4 IS/« | 6BBG 276 | 65F5 0/~ | 19AQS 8.
CIC ~_10- \ECHB3 8/6 |Ell48 2/- [PCL83 9= |U24 215 | VP4A 15/ | ¢ 1. | 6567  7/- | 19BGAG 151
CCH35 20~ | ECLBO  6/6 (FC2 150 |PCL84  7/- |U25  1In. | vP4B 151 | coey o | esry 6 | 20m0 " tor
CL33 1216 | ECL8I -10/- | FC2A 17/6 | PCLB5S 776 |U26  11/- | VRIOS/307/- | epcoeG 15/ | 65)7 616 | 2002  211-
CY! 15 |ECLB2 976 | FC4 ISl | PCLBE 1276 | U3 9 | VRISOII07L | ema s ‘i | 6sk7  $16 {2012 176
CY31 12/6 | ECLB3 106 | FW4/500 9/- | PENA4 1976 | U35 1716 | Wel = 110~ | eotora 158 | €SLIGT 76 | 20L1 238
57 s ’4‘!‘- ECLee 916 FW4/800 91- | PEN4DD V7 1706 | W7s  si. | eoah 16 L R Sh | dom e
. 1076 ' 1e
DAFS| 5. [EF9 211, G732 10/6 | PENAVA S | O 70 | war o | Bl | S 0 op1 2o
DAF96 6/6 | EF22 14/ | GZ33 1913 e | U2 an | waiM e | eowe o | SeT Wi |dore . 20
Dot e WIS B4 eemec | de XU SV 0 G R
- I 0/- | U78 / I '
DISL Y6 [EF7A - | HABCS0IO- | PENAS lor- | UI4s 106 | e 13 scat - | e e B e
- - | HL4 - | PEN4SDD_ | U191  13%6 | X76 1216 6X5G_ 5l | 25Y5G 8¢
DF96 166 | EF40  15/- | HL41DD 8/ 250 | U251 15i- | X7eM 1276 | 8S2 . 126 ‘ 6
DH63 ~6/- |EF4l 8 |HL92 8/ | PEN46 5l I o | 6CD6G 251 | EXET (Ve | 3328 » wie
owrz - EF2 10 HLIB3DD, | PEN4SDD Uaes I5's | %79 i 229& i s 1 158 5 6
- 20/- | U304 J . ) j
DK51  5/6 | EFSOE 3/~ | HN309 25/~ | PENDDA020 | U329 15 | ves  lor. | 6D2  4/-| 787 PO R
DK92  7/- |EFBO  5/- | 1w4/350 10" 200- | U339 1316 | Ze3  wre | SDS 816 | 350 g6 3015 Y 1206
DK9s 16\ ras $i7| V4500101 1pL33 1St U403 f0l- | Z66 10/ e oe [ 7D5 st | 308 wrf
- KT 8'- | PL36 ' 5 5
DU3S 10 |EF89 8 |KT3e 1706 | pL38 ol | Dol tae | 2102 o | eFe s90 708 e e '3
DLl 7'- [EF9| 4. [KT6l  9/6 | PL8I  7/6 | UABCBO 516 | 1A7 110 | 6F12 4| 3 - 3o0is it
pLaz ;;)Ezgg 42 KTee i iPLB2 716 |UAFA2 86 | ICs a0 | SELE M0 1 0 g P+ 1er-
- - - | PL83 716 Il 6 < 1 > 19/
DI94 70 |EF93 10 KT8l 8% | L8 8" | Upcsl wié | 1De o, | 6FIs 1216 3 4 | 3opts - 'Sr
DL96 ~ 6/6 [EFIB3 8. | KTWei 8. PLB20 18- |UBCS8I 10/ | 115 916 | OF19 1216 | oo il | 30P19 1776
EASO 2/  EFI84 8. |L63 5. | PM24M 1376 | UBF8O 7/6 | 1L4 si. | 6F23 1016 | om0 T 1916 | 30PLY .
EABCBO 5% |EK32  8/6 | LNIS2 &/6 'Px4 IS | UBFBS 70 | IN5 o6 | 6F25 1676 0C2 1716 | 30PLI3 'tare
EAC9|  4i- |EL3  21'6 | LN309 9'- | RX25 25/~ | UBL2I 20'- | IRS sig | 6F26  1ye | (052 (TG | SOPLIS e
EAF42 916 [EL32  4%6 | (2315 1206 | Y3 131, | UCCE4 1116 | 154 7. | 6F33 st | (of, e | 30RLI4
EB34 216 | EL33  12/6 | MKT4 17/6 | PY32 10’6 | UCC8S 7' | IS5 57 | 6H6 2| oLDII 18/- | 35LAGT .5,;
EB4l 6/- |EL34  14/- | MS4B 17/6 | PY33 10’6 | UCFBO 1276 | IT4 316 | 645 56 1 10BI3 15/ | 35wy4 6
EB9I 4. (EL35 10/~ | MVS,PEN PY80 716 | UCH2! 20! | |US 519 | 65G 46 | 10p11 o | 3573 .
EBC3 21 | EL37 1776 1716 1 PY8I1 6'6 | UCH42 876 | 2P 2216 | 6JSGT 5| [iDs 2376 | 3574 ltsld.
EBC33  §'6 | EL38 17/6 | MVS'PENB | PY82 5/ | UCHS8I 7/ | 3A4 5. | 617 T'6 | 1246 66 |'35Z5 !
EBC4l  8/6 | EL4! 96 | 1. | pY83 8., UCLB2 9. | 3AS 10’6 | 6J7G 5/« | [2AH8 1} 551‘ '1‘
EBC8I 10/~ | EL42 9/6 | MUI4 9. PYB8 10/~ UCL83 1’6 | 3Q4 8. | 6JIGT 716 :zﬁ% 7'!2 2‘2 H nr‘
EBFB0 76| ELBI 124 MX40 i5- ' PYS0O 10/ | UF4i 7% ' 305 9. | 6K7 76 | (2AT7 §i- | Yore
EBFB3 8. |EL84 6/ 'NI8 8- | PZ30 15 | UF42 716 354 516 | €K7G_ 212 | [3AUs 177 | socDec '
EBF8  7/6 | EL@5  10/- N37 14/ | QS95 10 10" | UFBO 7' | 3v4 7. | 6K7GT 716 | 12a07 | 61 G 01
Egtil ;:; Ets? zr,c)mga zzzsr,c QS150,15 UF85  7/6 | 5U4 4'- | 6K8 96 | 2AX7  5!- | 506 Jnom-
f A E g 10/~ UF86 12 ' 5
ECCIS ‘8- [EL95 1076 (N30B 18 [R2 1o Urss ' 60 | Svie 44 okBGT | JBAS T6i78 ek
ECC40 15 EMED sre N5 30 RIs 176 ULl 8% | 5YIGT 516 K25 17/6 | 12BH7 10/- |80 76
2 - UL44 20/ 1 5
Ecce s EMe4 8- | op3 5. |Rao I8 ULde 1416 2ier we o Ve | 1aer o | letar o
- I- b ULB4  6/- | 6A7 9~ 67 10 | 12KIGT §/- {807A 9
ECCe4 4/6 |EYSI 716 | P2 Iol-‘SPsl 36 ULBS 706 | 6ABG  8%6  €LI8  10% | 13KBCT 1o | sore o
COMPLETE VALVE LIST FREE WITH ORDER
aml 7 ' METAL RECTIFIERS BRAND NEW TRANSISTORS
MI 716 14AB6 231- 16RD 2.2-8-1 12/ (FC142) i
RM2 8-  [4A97 26/- [6RE 2.1.8-1 10/~ (FC150) 88-’; bor- 8874 g’- oceID 51
LT 7 - b O8I m/pr 12'6
14Al 28 I8RA I-1.8-1 S/ (FCI18) OG44 5=  OC75 8- ocs2 6'-
RM4 i7/6 14RA §-2-3-221/- (FC301) I8RA [-I-16-1 7= (FC}I6) oc4s 5. ocr77 - 0C82D 6/-
RM5 19/6 14RA 1-2-8-325/- (FC31) IBRD 2.2-8-1 16/- (FCI24) oc7i st ocst - Sl OC170 L
100 vorcs 350 maHICON R RECEIVERS
TERMS OF BUSINESS C.W.O. or C.O.D. on o S
42 PACKING CHARGE ON ALL C.O.D. (RS, 155, (T4, 354, 304 - Cr  ALVES ot 1
ORDERS. POSTAGE 6d. per VALVE DAF91,'DE91, DK9I, DL92, DL94 " Sexof 4170
DAF36, DF96, DK96, DL9% . n v Setof4 28N

Teel: MiTocham G202
'l:ru--n Daity b0 Callers

R.S.T VALVE MAIL ORDER CO.

211la STREATHAM ROAD MITCHAM SURREY

! I
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“THE CONSTRUCTOR’S PARADISE”

BEAR HUDSON LTD.

63 GOLDHAWK RD, SHEPHERDS BUSH, LONDON W.12 $Ho%ts,
Now open at |1 JERDAN PLACE, FULHAM, LONDON, S.W.6. Phore: FU L 3405

24-HOUR MAIL

COMPONENTS -

® FREE POSTAGE on orders over 20/-:

@ LOWEST PRICES FROM BULK PURCHASING AND MANU-
FACTURING

HI-FI - BOOKS - SERVICE

ORDER SERVICE with all goods guaranteed.
add 1/- postage if under

stability, providing full eutput at up to 1lu°F
Available ready buwit or for bhuilding yourself
Guaranteed. With transistors, transformers, etc., ete,

BERNARDS BOOKS FOR SINCLAIR
MICROPHONE OPPORTUNITIES TRANSISTOR CONSTRUCTORS | pg) R O-6
« - 183 How 10 receive foreign 5!_

Planet” SUPER X-TAL MIKE l‘r\"prnxrauuneﬂ on vour fHe workia- smallest and
Fantastic value. Beautuullv made moderu styled crvstal :wl:t‘t vsing  siaple Posl foee st amaziag  radio. Al
mike in strong plastic housing. With approx. 5 1t, sheathed Lo T . . parts t bl e, earpiece
cable and tuniature jack plug. Response 50 10 13,000 ¢/s. 184 Tuattalr Tranaistor, Cir: 2]]'6 and mstructions 59/6
High impedance. Guaranteed. List price 30/-. cuits using Modules Post e [c0mE to

185 Lested  shortwave 5";_ We supply all Sinelair designs
99 Receiver Circuit using
TSL “AUDIO HEART MATs Post ree
Tested Buperhet Short
A VERSATILE HI-FI TRANSISTOR AMP. . 186 0 Ll .. 6= | MAKE YOUR CRYSTAL
Unes OC71, OCB1D transistors with 2 x OC81m push pul) | SPECIAL PRICE O roasl XN 1] Post free | P.U. REAL HI-FI WITH
for full watt output at 3-. ohms. Input sensitivity o . S
5 to 10mV for | w. out. Operating voltage—6\ 12 6 LIST ;;::;fal";“({z: f'%;iltz'x":h:fpﬁv’nﬁi‘; THE TSL CONSTANT
3* x 22 x 1.7 Response H0-18.000 ¢/s. +3 1B 30/ Need for the“Ci cuits tool VELOCITY EQUAL'SER
This superb amplifier 15 characterized by exceptional 2!

BEST OF ALL

This  re
markable

and instructions.
BUILD IT FOR
Ready built and tested

59/6

B.H.
with

Ty

“SUNDOWN?”
AUTOMATIC PARKING LIGHT

Light switches ON automatically,

A brilliant application of transistor technique to
benefit every owner obliged to leave his car standing
at night for long periods. As daylight goes, the Parking
and OFF when
daylight returns. The chrome linished Jamp (showing
red and white) clips securely to window which 18 left

e |
5 flen=

locked. The etectronic “brain” attaches inside wind- | controls. Output 3 or 15 ohws. With puoched chassis, | tor mmono or stereo. 3 years 30
screen. BAVES BATTERY LDRAIN, CONFORM3 | elegant escutcheon plate, valves and mstructions guarantee. Keady for use. I'
WITH POLICE REQUIREMENTS EASILY FANTASTIC VALUE AT THE PRICE! Thousands sold POST FREE
FIXED. "SUNDOWN" PARKING LAMP Complete kit of £9.9 Built and

Wild BULS, LEADS AND SELF- QB[ | poris as described .9.0 wsed | TRANSISTOR OPPORTUNITIES
OPERATING CONTROL UNIT Fitting metal cover with handie, 32/6 £11.11.0 | oc. 71__gpmm] ofter. 3/9; 0C.45. 5/6;

“HI-F1 14”
P integrated
o sy Q. ﬂ tone controls and
mix facilities

A real break-through in hi-fi value! This superh amplifier
designed by Dr. W. J_ May incorpurates valuable features
including two high gain inputs, each with its own volume
control to permit nuximg! Multiple neg. feed-back loops
can be varied. Robust design usiug quality components
means dependabibity at all times. Frequency response—
1 23,000 cfs 42dB. Meparate bass and treble cut and lift

good  as

finest  profea-

sonal mag
netic pick-ups to he obtaioed from
crystal ceramic types. With t, even
cheap record plavers become first-class
instruments With goed equipment
results are astonishing. Tdeal for B.3.R.,
Collaro, Garrard and Acos. With plugs

Orders by post to BEAR HUDSON LTD., Dept. PW?7, 63 Gotdhawk Rd., London W.13

0C.44, 8/-; OC.169, 8/-; MAT 100 or
120, 7/0; MAT 101 or 121, 8/6; ADT.140
with 500 me/s cut-off, 15/,

BEGINNER’S GUIDE
TO ELECTRONICS

by T. L. Squires.
This book provides a “short-cut” for
those wishing to obtain a quick acquain-
tance with modern electronics.
15/, Postage 9d.

SHORT WAVE AMATEUR
RADIO, by J. Schaap. 2i/-, Postage
-

THE RADIO AMATEURS’ HAND-
BOOK, by A.R.R.L. 1964 ed. 36'-,
Postage 2/3.

THE TRANSISTOR RADIO
HANDBOOK, by D. L. Stoner and
L. A. Earnshaw. 441, Postage 1/-,

FREQUENCY DIVIDER ORGANS
for the Conssructor, by A, Douglas.
25/., Postage {/-.

ELECTRONIC ORGAN HAND-
BOOK, by H. E, Anderson. 40/'-.
Postage |/-.

INTER: GEC TRANSISTOR MAN-
UAL. 16'-, Postage 1/3.

HANDBOOK OF ELECTRONIC
TABLES & FORMULAS. Com-
piled by D. Herrington and S. Mea-
cham. 15/., Postage 1/-.

COMPLETE CATALOGUE

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, W22

Phone: PADdington 4185
Open 6 days 9-6 p.m.

i,

b
'.
»
b
4
b
>
4
4
4
4
4
4
}
4
4
b
»
4
b
»
b
4

STOP! LOOK!

TRANSISTORS from 1/3

GREEN SPOTS /3 or 3 for 3/3.

RED SPOTS down to 176 or 3 for 4.,
WHITE SPOTS down to 2/-or 3 for 5/3.
MICRO-ALLOY TRANSISTORS
MAT 100 7/9, 101 8/6, 120 7/9, 121 8'6,

ADTI40 (5/-,

EARPIECES with Lead and Plug, Crystal
Type, 5/-; Low Imp., 4/-,

TRANSISTOR HOLDERS 3 or 5 pin, 1/

WIRELESS WORLD YALVE DATA 6/-,

REACTION CONDENSERS .0001 3/-,
.0003 319, .0005 4/3.

J. B. DILECONS .00CI, .0003, .0005 all
49 each.

REPANCO COMPONENTS
DRX| Crystal Set Coils with Circuit 3/-.
DRR2 Dual Range Coil with [eaction

YYinding and Circuit. 476,

FR2 Ferrite Rod Aerial, 12/6.

CHI R.F. Chokes, 2/6.

TRANSISTOR TRANSFORMERS
TT49 5., TT46 /-, TT45 6/-, TT23 2276,
TT24 2276,

MULLARD TRANSISTORS AND

DIODES

OC70 66, OC71 6’6 OC44 813, OC45 8-,

OC72 8!-, OC8I 8/-, OC25 12/, AF102 2776,

AFl14 I|’ AFIIS |0'6 AF||6 10/, AF||7

976, AF|Z4 117-, AFI2S 1076, AFI').6 10/,

AFI27 976, OCI70 8'6, oci71 9., OA70

3., OA8I 3

ALL SENT POST FREE IN U.K, by

PETHERICHS® sceeiie

UPPLIES

22 HIGH STREET

BIDEFORD, N. DEVON

Tel: Bideford 1217
S.A.E. with all enquiries

www americanradiohistorv com

NEW VALVES!
-
Guaranteed Set Tested

24- HOUR SERVICE
1R5, 185, 384, 3V4, DAFS1, DFIL,
DK91, DLQZ. DL94 SET OF 4, 14/-,
DAFg6, DF95, D DLY6. SET of 4, 22/-.
0A2 3/9 DL92 4/3 PCL82 6/3
1D5 4/9 DLS4 5/ CL83  7/9
1RS 3/9 DLS6 5/ PCL84  T/-
185 3/3 EB91 1/1 PL36 719
11t 2/3 EBC4) 1 PL81 8/8
354 4/3 EBF80 / PL82 5/-
3V4 5/~ ECC40 / PL 5/~
5Y3GT 4/3 ECC8L /7 PL84 5/3
524G 6/9 ECC82 4/ PY32 g8/
6K7G 1/3 CC83 1t PY33 8/8
6KBC 3/- ECCs84 ¥ PY80 4/9
8QiG 4/3 ECC85 /- PY8t 5/-
6UTG 68/6 ECHK80 / rys2 4/9
BVEG 3/8 CF82 /! PY83 5/8
8X5GT 5/ ECH42 / uU25 8/-
12K7GT 3/ ECH8L 5/ U2 9/6
12K8GT 8§/ ECLS80 ! U191 8/3
12Q7GT 3/ ECL82 / uso1 15/-

L6G / EF4l / UABC80 5/-
3LECT 6/~ EF80 / UAF42 6/9
35Z4GT / ECL82 /3 UBC4l 68/-
5A2 6/ EF8g 5/9 UBF8 5/6

CL33 / EFg9 4/3 UCC8  6/-
DAC32 } EF51 2/9 UCH42 6/9
DAF91 / EL41 7/- UCH81T 5/9
DAF98 /! ELS& 4/6 UCL82 7/3
DF33 / EY51 /6 UCL83 7/9
DF91 21 EY86 5/- UF41 6/3
DFU6 U EZ40 /- UF89 5/9
DHTT 3/ EZz80 /9 UL4l 6/8
DK32 ! EZ81 /3 UL84 5/9
DKS1 3/ MU14 /g VRIC 8/-
DK92 8/ >C84 /3 UU8 10/8
DKS6 8/- PCC89 16 UY2l 713
DL33 6/9 PCF80 /3 UY4l 4/3
DL35 /- PCF82 6/~ UY 4/9
Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit 6d. extra

Any C.0.D. Parcel 4/3 extra.

Office address, no callers. .,
83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.é
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DON'T MiISS THESE BARGAINS

Transistor territe rod aerial with medium and
long wave coils with circuit. 7/8.

Osciilator Coil and set of 3 LF, trnm!ormerl
for transisor set with eirenit, 1

Midget 3in. P.M. Loudspeaker 3 ol 12/6,
8 ohnt 13/8.

Midget 208 pF +176 pF two-gang Tuning
Condenger with trimmers for transistor set
Price 9/-.

Pnsb-Pull Transformer. Sub-miniature 8/6.

0006 m!d. Single Tuning Condenser. Solil
diaelextric Jin. spindle for transistor  of
Crystal set, With spindle tapped & BA. 2/6.
Zenerdiodes ar voliage control aud stabilisa-
tiou. Cumplete with circuit dizgrain 3/6 cach.

Waterproo! Heater Wire. 16 yds. length,
70 watts, self regulating temperature control.
10/~ post free.

Relrigerator Thermostat. Standard type with
adjustruent for all normal refrigerator
temperatures. 7/6, plus 1/- post.

Simmerstat Haater Regulator. Suitable to
control elements, heater, soldering irons and
bolling rings up to 25000 watte, Complete
adjustable, normal price 53/- each. Special
snip price 12/6, plus 1,6 postage and insur-
ance..
Pre-Amplifier. Made to Mullard design to ruit
the 19 watt amplitier made to specification.
New Unit. Bimply needs valves. Type EF86.
37/6 each.
48 Sets (Receiver/Transitter pack #8et).
Unuyed sets complete except for crystals.
Puacked with parts and ramtly rebuildabie into
Yer gear. 19/6 cach. 1'ost 3/-.
1 tery Charger Kit. Comprises 5 amp. trang-
fénner, 5 amp.rectifier, wetal case and meter
to charge 8 or 12 volt batteries np to 6 amps.
With variable charge rate, 38/6 each. Pusi
and insurance, 3/6.

Mains Transformer. 260-0-260 at 80 mA.
6.3 volts, 5 a. (normal mains input). 12/8 each.
Carriage 2/6.

Output Transformer. Standard pentode
matching type. 4/6 each. 48f= per doz.

Vibrator Transformer. Suitable for 6 or 12
volts input. 5/9 each. £3 per doz.

8lide Switch. Sub-minlature but dpdt. 2/6
each. 18/~ per daz.

T.C.C. or Dubilier Tubular Condensers.

W5 f 500 v 10/~ doz.
L0 wi 300 v, .. 716 doz.

mf 360 v. oo 8/~ dos.
.05 wt 560 v. .. &/~ doz.
01 mi 300 v. e 4/~ doz.
00Ul mf 1,000 v. oo Bf- doz.
2001 mf 1,000 v. .. . 6/~ doz.
L0021t 1,000 v, . .. 76 doa.
L0051 1006 V., oo 9= duz.
02 TR0 v, .. .. 8/8 ‘oz,
S0 mr 1,000 v, 104~ doz.

Baitery Charﬂer Rectifler—selemuun 12-15 v.
b amp,

‘Metal Chassis—punched for Mullard 510
Awplitier, complete with inner screening
sections snd stove enamelled. 12/6 set.

Twin Twisted Ligbting Flex—equivalent
14,86, rubber jusulated cotton covered
12/6 per 100 yard coil.

Moving Coil Meters.

0-500 microamp. 2in. flush .. 17/6
250:0+260 microamp. 2{in. surface 27/6
750 mucroarp. 2§in. surface _, 17/6
0-30 milhamp. 2§in. flush .. 15/6
0-100 miltiamp. 2{in. fush .. 15/
0-300 milliawp. 24in. fush .. 150
0-500 milliamp. 24in. dush ., .. 18/-

Filament Transformer, 6.8 v. 1§ amps., 6/6.

“Neon Lamp—midget wire ended. ldeal mains

tester, ete. 2/-. Ex. Govt. 1/6.

Phillips Trimmers—0.30pF, 1/- ea. 8/= doz.
Heavy Duty Test Prodl—red and black with
plug-in lead attachmenta. 8/6.

Low Resistance Head Phones. Ideal crystal
sets, ete. 7/6, plus 2/8.

Cold Cathode Valve CV413. Voitage regulator
or trigger switch—unused but ex-equipment,
2/- each.

Tat Panels. Ideal for constructors, experi-
mental oircuits. etc. 3 of each of 12 different
types, 5/~

Slydlok Panel Mounting Fuses with carrier,
5 amup. 2/- each. 15 amp. 2/6 each.

Metal Reoctifier. 250 v. 60-80 milliamps ideat
fow maing 8L or instrument or to replace that
expensive valve. 4/6.

Where postage iz not definitely stated add
£2/- all orders under £3,

PRACTICAL WIRELESS

GOOD COMPANION Mark 11l

The 6 transistor set with the 8
trangistor performatee,

Ineorporating ail the latest re-
quircments  Anyoue  who o can
xollel val make it. Many thousands
already in use all ov he country,

Full coverage of Long and Medium
wavebands.

Fine looking cabiuct, size 11”7 x 8%
x 3. Q.P.P. Qutput approx.
mW. Excellent reception of
diflicult statjons lke 208,

Variable feed back gives exeellent

tone. ONLY £§.19.6

Plug 36 post and insurance,

F.M. TUNER

Thi= is a high fdelity unit which
although moderately priced has a
performance equal to the highest
priced. Its etability iz very good
and extremely good results have
been received with the simplest of

ts ar far away asx Basthoutne.
‘The unit has its own power supply

for A.C. mains,
39/6

Less valves only
Flus 3/6 post and insurance.

otherwise ready to use.
CABINET & PICK-UP

Made for a famons company
intending to wmake a Rattery
itecord Player but changing their

mitds, T 1 an estremely hne
looking ecabinet, must have rost
ut least £2 10 make. It is comwplete

with  hamdle and  fasteners as
illastrated.  Algo included in ihe
parcel a Costorord  pick-up

with cerystal cartridge and sapphire
styius. Both items new and per-
fect. Only 19/68, phix 4/6 post and
insurance.

THIS MONTH’S

Complete kit of parts to
build this transistor 2 wave
receiver at only 39/6.

I'ost and insurance /6.

“CORONET” MK. llI

It fully covers the medium wave band and
that part of the long waveband to bring in
B.B.C. Light. The circuit includes a highly .
efticient glab aerial and Plesgey tuning con-
denser. Oyerall size approximately 44 x 2§ x
Fiin, Bupplied complete with carryiug ecase.

YAXLEY SWITCHES

Full range still avai'able
as our advertisement last month.

DO YOU EVER FORGET ?

This Pocket

Seeretury cauld elananate the irouble (often embarrasa-
ment) ypour forgetfulness causes
you—she will stay in your
Jjacket pocket and as fasl as
you ran (hink she will copture
and store — idsas — noles — for-
mulage — appoinimenis — anye
thing you can say or sing! then
al your command she will play
them all back lo you.

Undoubtedly ane of the smallest precislon tape recorders made.
Fatirely controlled by push buttons, you can record and play back
with the instrument in your pocket. Tt is a full-function machine
uging standard jin. tape and easy to replace batteries. Speaking
and playing back 1s from the same {crystal) microphone.
Spenxﬂeauuns Dimensions: 64 x 24 x 13in. Weight: 14 oz. Recording
time: 12 ming., rewinding time 4 mins. Recording system: D.C. Bias.
Erasing svsmcm Magnetic erasing wow and flutter. Within 2%
and freguency response: 500-1,200 cfe (within —6dB).

Price £6.18.6 Complete ready to work.

|
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Thie fne cabinet
ay illustrated but
less control knobs
s available ths
wonth at [
special snip price
of 12/8, plus 4/6
post and

tnsurance.

Size

Cabinet Snip

ia nlcely

Speaker Bargaln
12in. Eighs ’
fidelity loud.

High
permanent
mmaghet type
with stand-
ard 3 ochm
speech  coil.
Wilt handle
up to 10 watts. Brand new by famous
waker. Price 27/8 plus 3/6 post and iasuranoe.

Make a Fan
Miniature motor % /%
in. long x lin. &
diameter, laminated

poles. OUperates off lll‘f

20-30 v, DL Origi-

pal cost at least £3

each, 8/6 plus 1/65 postage apd msurapce.
Mains nwdel 9/6 plus 2/6 posage and
insurance.

TRANSISTOR
SET CASE

Very modern
cream  cabinet,
size 5t X 3 x l§in.
chrome

Price 5/8 plus 1/6
postage.

Flood Lamp

Control

Dim and full switch for
controlling photo Hood
lawpe: Gives two lamps
in series, two lamps full
brilliance and lamps off.
Hiwilar control of other
applisuces, With eircuit
3/6 plus bd. postage.

Adjustable Thermostat
g

8uitable furnace oven

controlling
immersion heater etc. Can also be used as a
flameatat or fre alarm. Made by Bunvic,
approximately 17in. icng and adiustable over
a range 0 to 550F. The contacts are rated

for

at 15 amps., 230 volts. Listed at 23 or £4
cach, these are offered at only 8/6, plus 2/6
postage and insurance.

Morganite Potentiometers
Bingle and 2-gang types
available.  Stancard
slze with good length
spindle, all new
and boxed. Bingle
types, 1/- each.
values available: 3K_
BOK, 100K, 250K, 500K
2 meg. Gang type 8/ L
each—values available: K + 5K, 100K 4+
100K, § meg. + t meg. 2 meg. + 2 meg.

ELECTRONICS (CROYDON) LTD

Persanal shappers to.
266 LONDON ROAD, WECT CROYDON, SURREY

Fost orders to: 43 Silverdale Road, Eastbourne, Sussex.

¢
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LATEST MIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE . . . . .
TESTED AND TRIED OVER 5 FREQUENCY RANGES

NSISTOR TUNING
COILS

% Coils for transistor superhets or converters, with or without an R.F.
stage and using 465 Kc/s or 1.6 Mc/s. L.F.

Noval B9A Based for Plug-in application—Screw threaded for Chassis
application.

Formers moulded in low-loss polystyrene for best results.

Each coil is packed in an aluminium container which may be used as a
screening can.

Brass threaded adjustable iron-dust cores.

* A

The following colour code identifies the coils:
LUE — Aerial coil with base input winding.
YELLOW — Interstage R.F. coil with couplings.
RED — Oscillator coil for 465 Kc/s L.F.
WHITE — Oscillator coil for 1.6 Mc/s L.F.

PRICE 4/9d. each
Coverages: Range 1T—.15/.4 Mc/s; 2T=.515/1.545 Mc/s; 3T—1.67/5.3
Mc/s; 4T—5/15 Mc/s; 5T—10.5/31.5 Mc/s.
Full technical details now included in Technical Bulletin DTB.4—1/6d.
IFT.13 Miniature 465 Kc/s. I.F. Transformer...... 7/6d. each
IFT.14 Miniature 465 Kc/s. Last I.F. Transformer 7/6d. each

* 1FT.16 Miniature 1.6 Mc/s. I.F. Transformer .. 6/6d. each PLEASE SEND S.AE. WITH ALL
IFT.17 Miniature 1.6 Mc/s. Last I.F. Transformer 6/6d. each OTHER ENQUIRIES.
Essex

i DENCO (CLACTON) LTD. (DEPT. P.W., 357/9 OId Road, Clacton-on-Sea,
WORKS HOLIDAY: Goods cannot be despatched from 25.7.64 to 10.8.64 inclusive.

GENERAL CATALOGUE covering full
range of components, send 1/6d, in stamps.

TRANSISTOR RADIOS FOR HOME CONSTRUCTION |
THE SKYROVER AND SKYROVER DE LUXE “THE SPRITE”

6 transistor mini pocket receiver. Full L. and M. waveband
GENERAL SPECIFICATION FOR BOTH MODELS coverage. Size only 4 X 2} x §in. In sub assemblies, 3in. speaker.
7 transistors and 2 diode superhet—6 waveband_ portable CAN BE 7 Leather case, ear- 49

recelver. covering the full Medium Waveband (180-376M) and BUILT tor phone and hattery b

Short Wavebanad (31-94M) and in addition 4 separate switched All parts sold separately, P. & P, 3/6.

Band Spread Ranges on 13M, 16M, 19M and 25M/bands—with

FeSquemey. SOREIS OULDLL SOMW, Sin. Ceramic iagnet P 1 ... READY BUILT BARGAINS
o, q g
*Boy’s 2 Transistor Pocket Radio

Speaker. Telescopic and internal Ferrite Hod Aerial. All
Mullard Transistors and Diodes. The coil pack and tuninZ heart
is completely tactory assembled, wired and tested. The remain- X
ing assembly can be completed in under three hours from our Ready made as lllustrated—complete with
detailed and easy to follow Instructions. Operates on [uvur personal earpiece, telescopic aerial, battery
1.5V torch batts. (U2 or equivalent). and carrying case! Wonden‘ul value and per-
THE SKYROVER. Individual Details—controls: Waveband formance—{ull medium waveband coverage—
Selector, Volwme Control with onfotf switch. Tuning Control built in 2{in. speaker gives full tone reproduc-
with easV to read Dial Scale. In attractive plastic cabinet, size: tion. Works on single PP3 ¢ v, battery. In
attractive plastic case—size only 4 x 2% x lin.
All accessories included in the price. Not a toy.
WIRECOMP'S

10 x 6% x 34in.. with metal trim and carrving handle.
POST
PRICE COMPLETE 42/" FREE

MAY BE BUILT All Parts Sold
ro
Also 6 transistor model, Long and medium waveband. Fully

extra

[ separately.
H.P. Terms 22/- deposit and 11 monthly paym s of 21/,
Tiil SKYROVER IDe Luxe. Tone Control Circuit is incorpor=

ated with separate Tone Control in addition Volume and

Tuning Controls and Waveband Selector.
cabinets, size: 11} x 64 x 3in. covered in washable material with

i d calrying handle. Also Car Aerial socket,
All Parts Sold

plastic trim an
MAY BE BUILT ‘
FOR

In sturdy wood

carrying case.

built complete with earpiece, battery and leather 69/6 Post

Free

SuU

Separately.

PER AMERICAN TAPE

LAFAYETTE BRAND, FULLY GUARANTEED

_HP. Terms 28/- deposit and M monthly bavments of 24/6.
Circuit diagram and data for each set 2/6 extra. free if all parts
bought. Four U2 batteries inciuded FREE. Add 3/- P. & P,
on each set.
pLLELELR

THE ‘REALISTIC’ 7

Trafsistorised Portable Receiver
made to the highest professional stan-
dard. Comprises 7 Mullard Trans.
plus Crystal Diode. 350 milliwatt out-
put to . speaker.—LF. frequency
470 Kcfs,—fully tunable over medium
and long wavebands. Two-tone plastic
cabinet with handle—size 7 x 10 x 3}
in. fitted socket for car aerial. Com-

plete with full instructions.

MAY BE BUILY 5 19 6 All parts sold separately
FOR g g Battery 3/9 extra,

P. & P. 4/6 extra. (Clrcuit diagram 2/6, free if all parts bought.)

Also De Luxe Mouel with superior PVC covered wood cabinet

and full view tuning dial.
All parts sold separately.

ON LY £1 EXT RA Battery 3/9 extra. P. & P. 4/6

RECORD LOW PRICES
ACETATE BASE
5in. Long play, 900 ft.  10/-

MYLAR BASE
5in. Double play, 1,200 ft. 15/-

5iin. Long play, 1.200 tt. 15/- 5%in. Long play, 1. 12/8
57in. Double play, 1.800ft. 22/8 in. Long play, 1,800ft. 15/-
7in. Stand. play, 1.200{t. 12/8 SSAGE TAPE

7in. Long play, 1,800ft. 19/¢  3in.—150fc. ...

7in. Double play, 2,400ft. 25/~ 3in.—2251t,

P . BASE 3in.—300ft. ..

5in. Standard play, 600ft. 8/6 Full range of Triple Play
53in. Standard play, 850ft. 18  ‘Tape available,
P. & P. 1/- extra per reel. 4 reels and over Post Free.

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON W9

TEL: CUNNINGHAM 9530

Hours of business: % a.m. to ¢ p.m. Open all day
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.
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e e . KT32 8/« PAI-75 18/~ , VP23 3/ | $V4 5/9 1 BGEG /6, 9D2 8/ 53A 74615726 8
Brand new |nd|v|dua|ly \hmu, 8/- | QPzL /- | VPISS  B)- | 4027 85 | GHI  6/-| LIES 37/6 | 5% 6/ 8064 3/
hecked d teed KT4t e:/la 85:.30 g;— l'ii?“o,ao“" 401 4;. HHOM ys 1246 2/6 |50 8] | 6065 nw'
- 2 - | VR10 5A178G 5/~ 6J 12447 8/~ |75 5/6 | 5080 /-
checked and guarantee KTH6  12/9 | Qu150/15 5/< | 517460 8/- | 6J4WA 10/~ | 12AHS 11/- | 76 5/- 7193 . 1/
KT67  15/- 0/- \'Hl50/305/- OB/26T/M | 65 8/8 | 12AT7  4/-|77 6/6 7475 2/
A v E s KT76 88 | Qu#5/10 5/6 | VT4C 20/~ 19/-| 685G 2/-{ 12AUT  5/-| 78 5i- | 8013A 25/-
KTSC  22f- | Q81202 8)- VUSSA /- | SRAGY 9] | 81 8/6 | 124X7 6/ | 80 868020  8/.
AC/HL 4/8 DLYS  5/6« EFsc 8- | KT8 18/ | QV04/7 8/- 7 5 12AY7 10/« | 81 8/- | 9001 3/
ACPY 6/- | DLAI9 15/- | EF8y 3/8 | KTWAl 448 g 8/- 12BA 5/6 | R2 8/~ | 9002 4/8
ACBPEN §/- | DIN10 8- | EP9L 2/8 | KTWd2 7/ | RU4/1250 1U4BES  Tfe | 84 8/. | 9003 6/
ALSO B/~ | EXOF 23/ | EF92 2/ | KTWH3 4/ 60/~ 126147 7f-|85A2 ! 8- |9004 28
ARR 8- Ell48 2/ | Epes  of- | KTl 8- | RK72 o) 1208 8/.|90C1L 8/~ 9008 2/8
ARP 3/8 9/- | EFts3 8- | KTZ63 8/ | J130P 15/ I2H8 2/~ | 210VPT C.R. Tuien
ARPZ  B/- bl'm) 50f- Ll-‘lru 8f- | LP2 10j~ | Bigv 13/ 12J5GT 2/6 7-pin 2/8 | ACR10 £0/-
ARPIZ 2/ | K1415 30/- L63 5/-|sr2 g6 1207GT 6/8|220PA /- | CV1596
ARP2L 7/- | K524 12/ MS100  B/- [ 8P4l 1/6 12KTGT 2/ [220TH  4/- | (09I 56/~
MR142 12/ | SPGL 16 12K8M 10/- | 225DD  9/- | £4504/1/16
Msloo 6/ | SPul0  3/6 12Q7GT 8/8 (3074 5/ 28/
b/= | 8TV280/40 128A7  7/- | 318C  28/- | vCRO7 £8/-
MHLDG]O/- 12/6 128C7 4/ [350B 8/ [ vCR13850/-
L8 8/- | 8TV70/80 128G7  3/- | 357A 70/ | VCR13#A
NEbr - 8- 128H7 8/ 3084  p/- 40/-
NGT2  10/- | SU21504 12897 B | 383A 15/ | yCR1SbA
0 - 10/- 128K7GT3)- [ 1464 8- 5/-
8/- | T41 8/8 128N7GT8/9 [ 7034  80/- | VCR51B
P 5/- 12BR7 B/~ (7054 10/= 40/~
4 164 luy4 2/-| 715B  680/= | YCR517C
PABCRO §/- - 14L7 Tl | T1TA 3/- 40/-
POCBY ) 35/- BHATGT e/a 15D2 8/ |724A 18/~ | 3EG1 28/~
POCKS  Gf- | TTR31 48/- 68K7QT 4/- [ 19B2 18/~ 801 6/ [3FPT  48/-
PCese 78 | TZu320 4. 8807 e | 19G3 10/~ | 808 22/6 | 5CP1  80/f-
PCFsy B | TZ20" 18- SBUTGT B/-| 1646 9/-1505 30/ | 5FP7A 8£8/-
PCEN2  8/8 | TZ40 30/. G8NT b= | 19GT  Bl= | 507BR 7/~ | photo Mubes
POFNe  §f- | UBL SRFSGT 5/8 | 19H1 /- | 807AM 7/6 v
Luz/u s/. S8H7 8- | 1M1 6/- | o8 8/ [ CMGB  B/-
5/~ BRJT B/~ | 2042 17/6 813 g3j- | UB16 12/
Ui 6/- SRITT 6/6 | 2014 18/- 815 35/ | 9814  86/-
Uus 1f- 637G 6/8 | 21Bs 8204 80/ | 8097C 386/~
B( 6/6 | EZil 66 var 8/- O8KT  4/8 | 25L6GT o/e 820B  50/- | Special
cvans 812 | Boca 4/- | EZ<6 58 U2 ) 6RLTGT 5/8 | 25Y5 6/« | 8308  4f- | Yalves
€V4025 10/- | ECFa0 5/ | RZ81  8/8 HOL 10/« 68N7  8/8 | usz4u  6/6|s32a 45 | ACTS 48
CV4046 40/- | ECF82 7/~ | /6057  5/- U ABGS0 4/6 68Q7 - | 2045 98 |sy 165 | ACTO_ 812
CYSl  5/8 | ECH42 8- | F/6061  B/- UBC4l  6)- 6857 2fe | 25Z6GT 86 | 837 o). | EBUT? 210
D1 1/6 | ECH81 §/- | F/6083 4/« UBF30 5/8 SUAGT 9/6 | 28D7  6)- | 843 5/- | B0l 24
D4l /3 | ECH¥3 7/6 | FW4/5008/6 UBF8Y 6/6 6viG 8- | 30 5/-| 860 30/ | KRN2A
D61 68/~ | ECL80 5/ | (:1/236G 9/« UBL2L 11/~ GVEGT 5/6 | 50C15  9/6 | 886A  14/- ”’/1°/°
D77 3/8 | ECL82 78 | G1/371K UCess  6/6 6VeM 8- | 30F5  8/6|us4 104 25/
DA3S0 12/8 | ECL¥3 10/- 19/- UCH42 6/8 6X4  8/6| 30rL1L 10/8 | 934 4/8 W?"W“N
DA60  78/- | ECLG 10/~ | G50/2G &/~ UCHS! 6/ 6X5G /- | S0P19 12/ | 955 ofg (2754 £3
DAF6 6/ | EF34  2/8 | GUSsO 26/~ UCLE2  8/- 6X0GT 5/3 | 30PLL 8- | 958 2/ | 4174 30/~
DD41  4/- | EFS6 /8 | Gz32  10/- UCLS3 10/- /8 | 6YAU  8)- | 55LOGT 7/ | 957 8- | $/92/8
DETS 8/~ | EFa7 7/~ | G734 10/- UL41l 8/~ | 3A. /- e 6-30L2 10/- | 5% 1776 | ubRA 4/« l871'1°/°
DET20 2/- | EF39  4/- | His 7 ULs4  5/6 | 34/108A420/- | 6D6 3f- | 624 8/=| 36W4  hj-| 1612 B |TI4AXE
DET25 15/ | EF40 8/ | H¥300 100/ EUS /- | 3A146] 35/- | 6ES 8/-|7B7 78 |3528  8/-|1618 8. | 723A/B “/'
DFi3  §/= | EF41 8/~ | HK54 22/8 UUS - 8/8 | JA/TM | 6F3G  B/3| TC6  10/- | 45Z4GT 6/ | 1619 b | 720A 30/
DPet  3/= | E¥52  §f= | HLI12200 UY2l 78 26/- | B15GT 5/ | 704 /- | 33Z0GT @[ | 1622  1Rf- | 746A 19/
Drg2 3/= | EF0) 8/- 1] Cy4l 4/- | 3D8 4/= { 6F6U 4/- | 707 8- | 57 4/=1 1823 6/~ | Transi:tors
DFYG  Bfe | KFTL  7/8 | HL2K /8 UY8s  j- | 387 8- | 617 8/-| THT 73| 3y 4)- 1626 81| oces 1876
DK9z 8/6 | EF72 5/~ | HL23 @)= V120 4f- | 3824 B/ | 4FRG /8| 7Q7 - 41MP . 4/-|1829  4/8|0C44  6/-
DK98  5/6 | KFos  4/6 | HL2SDDB/ - VISOT  Bj- | 3828 18/-| 6112 4/6 | 7v7 B/- | 44A/160N 2051 8/« | OCA5  6fm
DL92  §/- | EF74 4/~ [ HL4l 4/ V194 20/- | BE20  B0J- | OF13  B/- | T4 48 4043C 13/6 | 0CT2 7=
DL9S  8/- | EF60  5§/- | HVR2 9/- V2023 13/8 | 3Q5UT 7/6 | 6¥'82 4/ | 8Dz 2/8 | 2153G  6/- | 4083 §/a| OCSL  Tie
DL94 8/~ | Erg5 4/8 ' K3A 30/- | PZ1-35 8/. | VMP4G 12/= 4/-1 6¥33 8/- | 88 8/8 | 50L8GT 8/-|a704 8/=-'0C82 10/
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. All UK. orders below £1 P, & P, 1/-; orders over £1 2/~; over £3, P. & P tree
C.0.0. 2/8 extra. Overseas Postage extra ut cost.
MARCONI COMMUNICATION RECEIVER TYPE R.206. FrequenCy EVERSHED MEGGER CIRCUIT
RECEIVERS. CR.150. Frequency 0.55 Mc/s 10 30 Mc/'s in 6 bands. 100-250 v. TESTER. 2 ranges 0 to (000 (), lOOQ
coverage 2-60 Mc/s in 5 bands. Two IFs. A.C.or 12 v. D.C. Loudspeaker in power to 200,000 (). With test leads, Ie:ther
Ist 1,600 keis, 2n4%4d63 ke/s. Iargarg‘le signa::: supply unit. High per!ormancedsuper- carrying case. Tested £4.19.6. P. & P. 3/6.
protecting over B up to €$ an heterodyne, eleven valves including a ARS8D RECEIVERS. Full
. y recendi-
20-40 dB?rom 30-60 Mc/s. Self checking separate local oscillator valve, beat tioned, £55, or rebuilt models, £85.

calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pensation. Electrical and mechanical
bandspread. Metering and visual tuning
indicator. Bandgass from 100c's to 10 kc/s
in 5 stages, Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £49. Mains
P.S.U. by P.C. Radio, €4.10.0. Carriage 30/-.
CR.150/2. Frequency coverage 1.5-22

"Mc/s in 4 bands, all other features as in

CR.150. Price £35. Carriage 30/-.

P.C. ADIO'S mains P.S.U. for
above 90'-,
R.209 RECEPTION SET. A 10-valve °

high-grade superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
CW frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator powar-
supply unit driven by a 6 v. battery (2)
peoint connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-ih Ioudspeaker.
or phone output. Dimensions: Length
[2in., width 8in., depth %in. Weight 23 1b.
In as new, tested and guaranteed condi-

tion, .10.0, including special head-
phone and supply leads. Carr. £,
ROTARY TRANSFORMER. |([.5—

12.5 v. D.C. Input 300 v. 200mA D.C.
Output, 30/« P. & P. I5/-,

oscillator valve and two valves (Amplifier
and Detector) in the A.B.C. system. In
very good condition £€20.10.0, including
power pack. Carriage and Packing (5/-.
H.R.O. Senior. Table Model. !n
excellent, fully checked, and tested
condition {without coils and power pack),
€15.10.0. As above but rack mounted
model, £14.10.0.

Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/, P. & P 4/-,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL with original
plugs on both ends. New €1.17.6 each.
P. & P.2l6.

TRANSMITTER RECEIVER. TYPE
6BT. 3-5 Mc/s netting facilities. Low
power consumption. Requires 150 v. h t,
and 3 v. Lt. dry batteries. In good
condition. 35'-, Carriage 8/-.
CARBON INSET MICROPHONE.
G.P.O. type, 2/6. P. & P. |16,

P.C.RADIO LTD

170 GOLDHAWK ROAD, w.12

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

Carrlage paud U.K.

CHR HIGH RESISTANCE HEAD-
PHONES. New, 16/-. P. & P. |6,
R.107 COMMUNICATION RECEI-

VER. 1.2/17 Mc¢/s. 9 valves. “Wide" and
“narrow” band switch AVC and BFO,
with internal :peaker 100/250 v. A.C.

and 12 v. D.C. Meas: 24 x )3 x 17in.
Price £13. IO 0. Carriage 20/-

PANEL METERS round)

0-20 microamps 2} D.C. 791
0-50 microamps 3 D.C. 45/
0-50 microamps 2}* D.C.** 40/
0-100 microamps 2" D.C. 35/
0-100 microamps 2° D.C.** 35/
0-200 microamps 2° D.C 3276
0-500 microamps 2 D.C. 24/.
0-500 microamps 24* D.C. 30/.
0-1 mA* 27 D.C 19/6
0-1 mA ky D.C. 35/a
0-1 mA 3 D.C.** 35/a
0-5 mA 3 D.C. 45/.
150-0-1,500mA 3" . D.C. 291
0-15v 2" AC. 1716
0-50v 24" D.C. 28/«
0-150v 2y A.C. 24/
0-500v (shunt) 24" D.C. 20/
0-5kV 3 electrostatic 85/e
0-10kV 24" D.C. 63/
Freq. 50-70 c¢/Sec 125v 33" 52/.

*Weston”, as usually used also in H.R.QO
as “'S" meter. **projection type.
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HIGH FREQUENCY
TRANSISTORISED
MORSE OSCILLATOR

Fitted 2tin. Moving Coil Speaker. Uses
type PP3 ar equiv. 9 v. battery. Complete
with iatest design Morse Key, 22/6. Plus
1/6 P. & P.

AUTOMATIC “BUG”  SUPER
KEY

precision
tooled,
speed ad-
justable.
10 w.p.m.
to as High
as desired.

Weight =
24ib. Price £4.12.6, post paid.
ULTRA VIOLET BULBS
Easy to use source of UV for 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, 16/8.
P. & P, 2/6. Input 200-240 A.C, 12 volt A.C. 60
watt, 22/6. P. & P. 3/6.

Set of 4 colours FLUORESCENT Paint.
Orange, Yellow, Green and Red, in t oz. tins.
Ideal fur use with the above Ultra Violet
Bulbs, 9/6, P. & P. 1/6.

NSP2 CVTZg STROBOTRON FLASH-
TURBRE made by Ferranti, brand new, LO
base, Price 15/-. P. & P, 1/
MAGNETIC COUNTERS

10 IMPULSES PER SECOND
Type 100D, 4.1 ohm coll, 3-6 v.
D.C. operation. Type 100A, 500
ohm coil, 18-2¢ v. D.C. operation

v. D.C.
15/- each. P. & P. 1/6.

~ VARIABLE
B VOLTAGE
%4 TRANSFORMER

Post Paid.
Input 230 v. A.C. Output
0-260 v. at 1 amp., fully

shrouded, new. Also available
4 25,5, 8,10, 12 and 20 amp.

Y Write for details. .
SIEMENS SEALED MIGH SPERED
RELAYS

H96A. 2.2 ohm+2.2 ohm, new .. 1218
H96B, 50 ohm+50 ohm, new ., .. 12/6
H96C. 145 ohm +145 ohm, new .. 12/8
H96D, 500 ohm +500 ohm. new .. 12/8
HO6F 1000 ohm +1000 ohm. new 00 12/6
H96E, 1700 ohm +1700 ohm, ex-equip. 18/6

P. & P. 1/- on each Relay.
SOLENOID,
4in. to tin,
D.C. operation.
Prive 8/6. P. & P
VAN Db,

Overall length 3iin., stroke
Maximum push 8oz. 12-24 v.
D/.c. resistance 35 ohm.
1/6.

ELECTRO-STATIC
GENERATOR, fitted
with Motor drive flor
230 v. A.C. giving a
potential of approx, 50000
volts. Supplied absolu-
tely complete, including
accessories for carrying
out a number of interest-
ing experiments, and full
instructions. This instru-
ment is completely safe,
and Ideally suited for
School demonstrations.
Price £6.8.0, Plus 4/-
P, &P

GRAA

LIGIIT SENSITIVE SWITCHl <,
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell,  Relay,
Transistor and Circuit, etc., price 25/-
plus 2/6 P. & P. ORP .12 including
circuit, 10/6 each plus 1/- P. & P.

TRANSISTORS
QCs4* B

0c41 7= C8 10/ GET573*12/6
OC45* 5/~ OCI139 12/ 2Gl110 17/6
QCTL 5/- ©OC140 19/- 2N458 20/-
oCT72* 7/~ OC171 10/8 SB345 76
QC73 68/- C 2 10/6 ACI07 14/6
OC75 %/~ OC201 21/ AFl4 11/-
OCT76 8/- 0C203  14/- Fi15  10/8
ocTT 9/~ GET104 6/~ AF116 10/-
ocsL* 8/« GETI05 10/- AFl1l7 9/8
Available in matched pairs.
SERVICE TRADING CO.

All Mail Orders also callers,
47-49 High Street, Kingston on Thames,
Tel: KINgston 9450
Personal callers only
9 Little Newport Street, London W.C.2
(ofl Leicester Square) Tel: GERrard 0576

PRACTICAL WIRELESS

July, 1964

RE(
19 to 157 Me/s i h tuiret switched bands.
and 1 Mefs B7G based crystals),
formance.
controls

NEW condition.

TR OTY PE IR-216. A 16 valve superhet receiver for AM, FM and Cw covering
It incorporates 2 crystal calibrators (5 Mc/s
Two RI® and tour [F stages ensure exceptional per-
Film strip tuning scale, lantastic reduction ratio drive. RIF and LF gain
evc. Deviation ratio on FM 30 Ke/s or 120 Ke/s
Size 8tin. x 124in. x 9in.. weight 25 Ibs. Matching AC ma
20 Ibw. Complete with all connecting leads. circuits, etc.,
£99.10.0. plus 30/- carriage.

L.ow Impedance 'phone output.
power unit(metered), weight
ready to operate. BRAND

SHLIC
Repl:

N RECTH

RS, Type BY100 (4in. x f1n.) will handle 250 volts at up to 500 mA,
s any TV metal rectitier, BRAND NEW—not seconds, 7/6.

AR-S5 VIBRATOR PACKS. For 6V operation. Complete with vibrator & 0Z4 rectifier,
5.

NEW in original cartons. 17/6. P, & P. 2/
AR-SS SPARE VALY
valves (14}, 50/-. FPlus

Pcimglete Set of BRAND NEW individually boxed orig’ .al

comfortable. BRAND NEW

MOVING COIL PHONEN. Finest quality Canadian with Chamois ear mufls and
leather covered headband, With lead and jack plug. Noise excluding. supremely

22/6. post 1/6.

MAGNETIC COUNTERS (ex-G.P.0,). 4 figures to 999, Coils
Tested. (No reset). 5/- each. P. & P.1/6. SPECIAL OFFER! 10 for 30/-. P. &

500Q for 24V. operation.
P.6/-.

famous American manufacturers.

AND GUARANTEED 15&/-,

MIURO-AMMETER. 0-500pA. Made by R.C.A,,
Circular 2ii
engraved U-15, 0-500 volts. As used in the America

Weston Westinghouse, and other
. flush panel mounting. Dials are
version of the ‘19 SET.” TESTED

HEAVY DUTY TRANSFORMER.
volts). Output 50V at 15 amps. A
5% x 7in. Weight 28 lbs, ONLY £5.19.6.

Input 220 to 250 volts A.C. mains (tapped every 5
ally rélggedwjé)b, very conservatively rated. Size 7 x
arr. 7/6.

CANADIAN RECEIVERS No. 9.
ONLY. 79/
PCR-3

metres.
£2 extra,

Similar to 52 Set, but cover 1.8 to 5 Mcfs. Tip-top
condition, complete with crystal calibrator, valves, etc, BARGAIN FOR CALLERS

9/6.
§ KECEIVERS, 3 wave bands, medium wave and 2 short wave, from 120-13
Good condition, tested, 8 gns. Carr 10/-. A.C. mains internal power supply

CHARLES BRITAIN RADIO LTD., I
TEMple Bar 0545

UPPER SAINT MARTINS LANE,
Shop hours 9-6 p.m. (8-1 p.m. Thursday). Open all day Saturday.

LONDON, W.C.2.

PADGETTS RADIO STORES

OLD TOWN HALL, KNOWLER HILL
LIVERSEDGE, YORKS,
Telephone: Cleckheaton 2866
Motors removed from Washing Machines
Fully guaranteed, 230 volt, 1/4 hp., 25/~
Carriage 8/- B.R.S. Rall quicker 10/6.
Iloover Motors, 1/6 hp. Complete with
Drive Pulley, 15/-. Carriage 6/-.
Hoover Pump. 7/6. Post 2/6.
Transistor learanee, Top Grade. OCT1.
0C72, OC45. OC200, OC77, all at 3/8 each
Post paid. Diodes. 4/- dozen.
New 12in, Speéaker with Built-in Tweeter,
28/6, 3 or 15 ohms. Post free.
Mark 131 Army Set, Type 19. Recelver side
bench tested on phones. Sets as new, 50/-,
These sets will not transmit.
Clean condition. 32/-. Carrlage B.R.S. 10/-.
Simple drawing with each set explaining pin
connections for mains operated power pack.
New Valves Ex Units,  POST FREE.
6K7 L/6 each, doz. 12/-, 6K8 2/ each, doz.
29/-, 6V6 2/8 each, doz, 22/-. 807 U.S.A, 6/~
PP3f250 (PX4) 5/-, AC2PEN (PENA4) 2/6.
5U4 8/~ 6VBGT 4/6. EF9l 1/9. ELS 1/9.
676 2/-. 524 5/6, 5Y3 4/6. 6X5 4/6. EF50 1/-.
6, 6 fur 5/6, box ol 50 19/-.
K166 8/-. ARTP2 2/-, ART4 2/-, APP3T /-
ARS8 2/-, 1T4 2/-, G54 new boxed. 1/3.
13 Channel IV Sets. 14in. untested 30/-
carr. 10/-, 17in. untested 50/-, carr, 10/-. Well
packed, sent at owner’s risk.
.. Tubes, Complete rebuilt and re-
taced. 12 months’ guarantee. Sizes up to
17in. Special trade price of 75f-, Carr. and
Ins. 7/6 B.R.S. Rail 12/6.
RECLAIMED TUBES
Mullard 12 and 14, Mazda CRM141-2 at 17/-,
carr. 7/6. Mullard and Mazda 17in., 30/~
6 months’ guarantee,
P.M. Speakers. Guaranteed ex T.V. Sets.
6in. round, 6 x 4in, Rola and Plessey, Philips
5in. round. all at 3/- each. Post 2/-, 6 for 20/-,
post paid. Goodmans 7 x 4in., 5/-, post 2/-.
8in, round, 6/-. post 2/-.
Valves Remoyed from T.V. Sets. Tested
on a Mullard Valve Tester and are 100°% as
new, Three months’ unconditional guaran-

tee. POST FREE.

ECLBO g/~ | 20D1 3/- 1 PL33  4/-
ECC82  3/- | L1 5i- | PL38 8/~
Eysl  2/6 | 20P3 5/- | PY8O  5/-
EBF80 4/6 | 20P¢  8/6 | PY8L 4/
EBoL  gd. | 20P1 5 | PY82 5/
EFOl  8d. | U2 5/- | PCF80  4/6
65M7 /6 | UBDl €/ | PCCad  4/8
6F 1L /- | U28t 5/- | B3t 4/~
6F 14 /- | U232 5/- | Na7 5/-
6F15 /- | U329 5/- | 6U4 5/-
6LD20  bi- | KT8 &- | 6P%  3/6
1081 | PLL  5/- | 6K25 5/-
10P13 j- | PL82 5/- | 6P28 3/~
10P14 /- | pL83 5| PZ30 5/

EF80 1/6, ov 10/- per doz. Grade LI EF80
ior test purposes 4/- per doz.,

www americanradiohistorv com

Audio — LF, — R.F, Oscillator. Simple
square wave clrcult giving output at audio
frequency, and over the whole radio spec-
trum up to 1.5 Mc/s. Use for rapid ‘‘dead”
set testing, use for morse practice etc.
Varlable amplitude. Basic kit comprises
transistors, condensers, resistors, tag
strips, pot. switch, knob. Price 10/-, post
1/-, with circuit and instructions.

Precision Wirewound Resistors 1W,
1 ohm to 5K 1% 3/=; to 20K 4/3; 3% add 3d.
Your value wound to order,
High Stab Resistors. W 1% 2/-. Full
standard range 10 ohms to 10M plus many
special multimeter values.

Meter Rectifiers. New Salford f.w. bridge
1mA or 5mA, 8/6.

Multimeters, TK20A 1,000 opv 33/-, post
1/6; EP10K 10,000 opv 69/8, post 1/6.; EP30K
30,000 opv 99/8. bost 1/6; EP50K 50,000
og}r £6.10.0, post 2/6. Illus. leaflet avail-
able

Crystal Diodes or Westectors, tested,
guaranteed. 2/6 doz. Post 6d.
New Miniature Meters, 50 pA 39/6; 1mA
27/6. Internal resistance measured if re-
quested. Post 1/3.

PLANET INSTRUMENT CO,,

25 DOMINION AVENUE, LEEDS 7

RADIO BOOKS
STEREO FOR BEGINNERS 8/6

FOR BE ERS 8/6
FOR BEGINNERS 8/6
TICS by Briggs 11/6

1}
SOUND & €12
AUDIO & ACOUN

MORE about Londspeakers b
Handhook by Brig; 8/6
Y Circuits using MLAT,s 5/8
B JANCE Vadve and T.V.

2 he equivalents 4/
SCILLOSCOPL Book 5/8
1tosce e 71-
OSCILLOS pment 5/6
MULLARID ¢ r Audio Amp.  7/6
MULLARD1 . tor Circts. 13/6
EXTRA Eauipment ¢ Recorder  6/8
)L Design aard Construetion /8

TRANSISTOR Circuits for Radio
1 of Models 8/-
GG Transistor Receivers 8/~
" Novelties 5/8

RO

CTRONIC Gadgets 5/-
MO Vatve Data “Wireless World” 8/6
NNER’S Guide to Radio 8/6
ransistor Circuits for

ez 8/-
TIOW to Receive Foreign 1.V, Pro-
grammes with Simple Modifieations 5/8
ABC of Transistors 5/6
ARC of Ulteasonies 5/8
ARC of Magnetism 518
5/6
List S.ALLL.

ABCof ¥ ile Guidance

Alt book 1welude postage,
SELRAY BOOK CO.

60 HAYES HILL, HAYES, BROMLEY

KENT. Tei, HURstway 1818
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Z & I AERO SE RVICES LTD. el shorg TOTTENHAL! COURT ROAD, LONDON. W.1

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2. Tel.. PARK 564r1/2/3

FIBST QUALITY m,zx:’momc VALVES rox Lx-uorox DELIVERY POST OFFICE COUNTERL
042 4/88ALSY  /-1VHG  af=12BABG o/~ |¢:un 27/6'E 9/~ o/8/PCLRG  9/-|UB1 3/8 Four-diglt nou-cancelling type.
QA 11/-[6AMA  16/-|6VEGT  B/6[2 A 10/~PL46  8-|UG0 5/- | Standard Size, 1} x 14 x 3o,
OBz B/-16 A MY 4f-1iX 4 -3 10/-PLS%  18/-1U181 11/ 230U 2 Coil, second hand ., 5/6
oL 8/8l6AQ5  B/-I6X5GT 5/6|= 2-(PLEL 3/ jU251  12/6 | Maniature High Speed, ixlx3jin,
QD3 bl-{6 ARG 5/-71R7 8- H-{PLRY 581281 134~ 500 ) Coil, secoud hand -
074 5/-[8AB7G 2276175 10/- 8/8|PL¥3  6/-|U2x2 12/ | Miniature High Speed, 1x1x3}im.,
LA3 3/-|6ATH 41-70n vl- - 516 f::,\-l 63’“ Ligol 11;- 4Q Coil, 6 v, operation, new 8/~
LABUT 4 BlGALS  By-i7u7 5= ECHYL 5/6/PL500  18/-[U403  7)-
1IATGT  7/=|BAVE 178 Lf- HUHN3 5/6(PMn4  10/-U801 20/~ UEKRMANIUM JUNCTION
LALY 757 5-{7Q7 7= 5 8/6|PT15  10/-|U4020 &/7 | RECTIKIERS Btud Mounted
5i-(7 %4 hA 5{6|PY3S  10/-|UAF42 8/- | GJ3M, 200 p.v., 500 mA D.C.,
449724 4/ 4/6(PYS0  4/8|UBCiL G/8 d, 1 pmp when

d on
10/-PY31  5/6{UBCSY T/ a coding fin, Set of four for fuli wave

b/-[9BWE T/~ |35A5
10/-(PY82  B/-JUBF30 8/8 | rectification, 13/6.

35A1 1
L=|10C1L  10/-j35L6GT 6/6
7l-10D1 -l35W4e 4/

g 7
8/-lory  9/-(35Z8 10/~ J-[GZ37  9/-|PYB.  8lGBL2L 11/- TRANSISTORS
7{-|LuL1 ?/8(3524GT 6/~ KT3C  25/-[PY800 C/gUCCB4 8- | OC26 . 8/~ octs L, 8-
£0/~110P13  12/835Z5GT 6/~ 9/~ KT66  15/-1PY501 8/6/ULUSs 8/~ | OCus . 176  OL7. . §/-
GBQTA  T/-ll0P14 (2/.l5015 8/ 1 17/8/PX25 10/-UCF80 9/ | OCs3 ., 15/~ LeTs L 7.
11/6{1103 7/=|30Cs 6/ 8 20/-|PZ30  10/-|UCH21 Jf~ [ v OC78Dd . 9/~
bf-111D3 71-[50CD6G 25/« Y TW62 7/-|QQV02-8  JUCH42 7/ 0Cds |, 8f- oCigy | 18/«
9{-|\2AH7 5/-50L6GT 8/ 8/6|N7x  15/- 45/-|UCH81 7/- | OC70 ., 5/ OCli0 ., 8/«
9/~ uAus 11/-[80 6/ 6/-|OCP71 24/-1QQVO3-20A(UCLB2 7/6 | OC7T1 . B/« OC204 .. 10/6
8/~ 5/6{ORP12 12/ 26/=|UCL83 8/~ ocT: ,,  8j-
] 718 418|ORPEO 18/ QQV06-4() UF41  7/6 | 8et of two matched OC81 and one
6CNGG 17/ ) 2 86 80/-lUF42  7)- | OCS1D, 12/6.
4 15/- R1 8/-|UF%0  6/8 | GETLI5 7/~ GET675 ., 20/~
107|124V 20/-| EY20 A RI0  15/-{UFR5  8/6 | Matched pair of GET 576
14/-[12A47 IV 15/ KIR0CC 10/ RI7 8/-|UFs6 8/ I R.C.A. 2N410 (OC45) .,
10/-|124X 2 12/-|E1%01 15/-|6 RI8 7/c UEs9  §)- UN4L2 (OC4D) |,
15/-[1. 50B: B/~ EADH 2/-|E R19 G-I L4 e Spot Mnked-
9 5/-|EABCR0 6/- RLI8 12/8/UILRt 6/ . 2/8  White ., 28
10/-|EAF42  8/6) T4l 15/-UMRD  T/e \euow 1/10 Ureen |, 1/8

TH41  10/- UY21l 8/

TH233  C/-UY4l  5/8 PLESSrY MULTIPLE CArACITORS

6/6ITHYI2L 7/-/UY8S 478 | u-2opu)* 460 v. 3/6: 16-50LF 276 v.,
Te22 o 4/8WHIM 5/8 | 3/6; 30-50uF iSu v. :

- 100 F 850 v., 6/-; 60-108#100F

350 v, 5/3; 100-400[LF 275 v., 5/6;

9f-|KBLY3 G/«
30/-|KBC4L  GZELL.
20/-|EBUSI  6/8
14/-|EBFs0  6/6(E
10/-|EBFSRs 7/

b/-|EBFnY /-]

3Y3GT 5 l)J 74T  7/6

= 11
75. P LF&()Z 10/~ TTI.’)

524G  8/-|6L6 8/- Q ] 8/-{EC88 12/~ A 200-400 1L, N0 v. @,

BABL  B/B{6L6G  8/-{LUBGAG ~/. 957 5/-|BCY2  8l-(K 7I6|PULEL  9/-|TT2]

6AF4  11/-i6N7 C/-{201°2  15/-1958A  4/-[ECCBL  8/-|E 9/6{PCLA2  B/6|U 1214 PLESSEY HIGH CAPACITY
BAG 5/-16Q7G  8/-[20L1  12/-[059 8/-|ECrH2  §/- 8/CIPCLE3 8- 1U22 ELECTROLYTICS

3000(LF 6 v.. 8/-; BOOOLF 50 v., 6]-;
8/-|PCL85 9/6| U"5 11/-|2800U 20/- 20,0001 F 26 v,, 8/=; 25.000uF 25 Ve
/- 8/=: 39,000 F 10 v, 10/-.

iAHG  11/-|aU4GT 10/6/20P) 14/-|56968 8/-1LCCE3 B/
6AKS 5/-|8UTG  10/-|20P3 12/-15763 10/-{ECCB4 /8|1
BAKS  7/-l6Va 9/-120P1  14/-10060 6/-1 OB 6/61F

All our valves oarry luli manufacturers’ guarantee. Any fauity item is replaced immediately tree of obarge. Please add 2/6 in £ tor postage and Landling.

E 10 AMBITIOUS ENGINEERS

= THE LATEST-EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? [wuick 1s YouR PRM}T\GM- INCLUDING

ENGINEERING OPPORTUNITIES TO0LS!
is a highly informative 156-page guide to - PET"S[::{ECT L EQ\“PM N‘
the best paid engineering posts. It tells Ef:c"r'l'm En"gf:- '77‘};;, ‘:‘pu‘u),:g:,;afle:}

you how you can quickly prepare at home Clvil Enginesring. Basic Practical and Theoree B 1 £ T -

for a recognised engineering qualification Radio Engineering. tic Courses for beginners in /17, offers you a

, 31 . .
and outlines a wonderful range of modern | Automabile En T R‘éf‘c,':,"':'cfl'l‘d, real laboratory train-

Home Study Courses in all branches of Production En Radio Amateurs’ Exam. (7€ at lhomc with
Engineering. This unique book also gives Building, Pla R.T.E.B. Certificate f"‘“;}"f’“ et dupment.
full details of the Practical Radgo & Elec- | Orauentemanshin, e feats

tronics Courses, administered by our T Radio & Television Servicing

Specialist Electronics Training Division— GET SOME Practical EEIectmnlu B.1.E.T.
the B.I.E.T. School of Electronics, explains LETTERS AFTER Ele‘"::‘t:’m:t‘i;:«"n' SCHOOL OF
the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you how to qualify for five years

promotion in one year. AM n’n nlnf:ch .E. T LOUBON NOW Id

We definitely Guarantee & "‘ & P",‘d"’ e | Please send me your FREE 156-page u
&€ ’ | **ENGINEERING OPPORTUNITIES™ [ ]
NO PASS — NO FEE 'y | (Write if you prefer not to cut page) n
Whatever your age or experience, you cannot afford AMBrit.l.RE. B
to miss reading this famnus bank f ynu are City & Guilds [ NAME
Copy of “ENGINEAING SHPoRTONTT S | Sem Corg of fducation | U
today—FREE , - a ADDRESS »
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY s
(Dept. SE[21),29 Wright's Lane, London, W.8 & g fUBlcTonexaw SER2I g

3THE B.I.LE.T. IS THE LEADING ORGAN!SATIDN OF ITS KIND IN T

www americanradiohistorv com
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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 quote for your

TRANSISTOR TRANSCEIVER
9.Transistor

Two way Trans/receivers.

CATALOGUE

superhet circuit, crystal controlled on both

transmit and receive. Push-pull

output.
Range up to 5 miles under best conditions.
Supplied complete with batteries, Telescopic

Now 86 pages fully
detailed and illustrated
with hundreds of new

circuit, first grade components aerials and leather cases. Overall sizes: items and bargains.

at realistic prices. 6% x 3 x 1} inches. Sold in pairs. PRICE 2'6. Post Free.
PRICE PER PAIR £25. P.P. 5/-.

DEAC RECHARGEABLE QUARTZ CRYSTALS Stereo Stethoscope Headset......... 25/-

BATTERIES
18 volt 100mA/H 4 x lin.
Brand new sleeved, 30/-.
3.9 volt 450mA'H, 12/6.
All types easily spllt into any multiple
of 1.2 volt. Brand new.

. MULTI-METERS

| Multi-range test
meters featuring easy
to read scales and
| provided with full
operating instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers,
repair shops, ali do-
mestic  uses.  Full
f details and specifica-
b tion in our catalogue.
PT34 | ;Kohm/volt - 19

diameter.

* LEL 19 6
* Mi " £2 96
% THL33 2, ” (iIIus.) £3 150
Y% EPIOK 10, s eeeeeen.s E4 6
* T2 20 - 0
% TP5S 20 ., . 6
% EP30K 30 .. .. 6
% 500 30 ., ., 6
% EPSOK 50

* Leather Cases available.

SUBSTITUTION BOXES

@ Capacitor Box. Provides 9 standard
values from 0.001 to 0.22 mfd at
600 volt working, 2976,

@ Resistor Box. Provides 24 standard
values at | watt, 15 ohms to 10 meg.,
37/6.

Each box fully calibrated with insulated

leads. Invaluable for service and design.

NOMBREX TEST EQUIPMENT

All  transistor
portable units
supplied with
full instruc-
tions.

LEAFLETS
ON
REQUEST

Y 150 Kc/s to 350 Mc/s generator. RF,
Mod., AF. ranges. Leads, batt.,
instructions, £9.10.0.

Y Resistance/Capacitance Bridge | pFto
100mFd and | ohm to |00meg. leakage.
PF Tests, with batt. and instructions,
£8.5.0.

Y Transistorised Power Supply. Gives
any voltage | to 15 D.C. up to 0.) amp.
From Mains, £6.10.0

Y Audio Generator, 10 c/s to 100,000 cfs.
Sine and square wave. With batt. and
instructions. £16.§5.0.

Y Inductance Bridge. | micro Henry to
100H. in 4 ranges. Q and tan measure-
ments. With batt. and instrs. £I8.

HI-FI SPEAKERS

C€X300 12 inch 25 watt 12 Gns.
CRI2AE 12 inch 20 watt 8 Gns.
CR30AE 12 inch 20 watt

triple range ... 10 Gns.
BA7 8 inch 6 watt ... 796
10 watt Horn Tweeter 2916
20 watt Rect. Horn Tweeter 69'6

RECORDING TAPE

Sin. 600ft. 12/6; Sin. 900ft., 15/-; Zin.
1,200ft., 1876; Zin. 1,800fc., 28'-; 7Zin.
2,400ft., 27/6, Excellent quality.

A5 ea.

455 Kc/s (AR88).
5000 Kce/s 2 Pin.
10 Mc/s 2 Pin....
27 Mc/s Radio Control
456 Kc/s HRO
(Over 600 Frequencies in
all purposes. Catalogue on

Stock  for
request.)

MAINS AND BATTERY
RECORD AND TAPE DECKS
All Decks Complete with Cartridges
Y BSR UAI4 4-speed Auto. ... 16 6

Y BSR UAIS5 4-speed Auto. ... €6 19 6
Y Garrard Autoslim Auto. ... £6 100
Y Unplugable Hd. Versn. Auto. £6 19 6
Y Stereo Version Auto. ...... £7 19 6
¥ SRPIQ 4-speed Single Player £5 50
Y% BSR GU7 4-speed Single
[EY7a?  coooapmcacaconnnoononaacoaa 5 gns
Y Garrard AT6 with Stereo
Cartridge Autochanger ...... £10 19 6
Y AT6 MONO .iiiciiriiiiicenns 0 gns.
¥ Collaro 2-track Studio Deck £10 10 0
Y 4-track Deck .. £13 19 6
P. & P. 3/6 any ty
Y 9 volt Starr, 45 r.p.m.... ..39'6
Y 45 or 33 r.p.m. Starr 9V 92/6
Y 45 r.p.m. Garrard, 6V .35
Y% 4-speed B.S.R. 9V
Y Garrard 9V. 2-speed, 2-track

Tape Deck with casette...... £I1 150
P. & P. 2/6 any of above.

TO BUILD YOURSELF
Sinclair Slimline Personal Radio..
Sinclair Micro-6 ........
Sinclair Micro Injector.
PW-6 Superhet .....
PW Shortwave 2..

Leaflet and deta:ls on request

All parts in stock for PW Inverter

and Build and ' Learn series,

Please send full parts list for
quotation.

ALL PARTS IN STOCK FOR
PW SHORTWAVE TRANSIS-
TOR CONVERTER. As per Feb.
Edition 1964.

CRYSTAL MICROPHONES
Acos 39-i Stick Microphone..
Acos 60-1 Stick Microphone
Acos 40 Deck Microphone..
Acos 45 Hand Microphone
Lapel/Hand Microphone
100C Stick with Stand.
BM3 Stick with Stand.
Lapel/Hand Magnetic ....

MINIATURE PANEL METERS
*0;501LA (D.C.) 39/6 *0/5mA (D.C.) 2776
*0,500u.A (D.C.) 32'6 *(/300V (D.C.) 2776
"‘O/I'J.A (D.C.) 27,6 “S™ Meter 35/-
All Brand New Boxed. *Available Clear
Plastic Front or Black Moulded.
200uA D.C. Edge meter...
| mA D.C. Edge meter ...

3% x | inch Front Panel.

...6976
...5976

POCKET SOLDERING IRON. 30
watts. 220/250 volts A.C. Complete with
pointed bit, mains plug, carry pouch.
14'6. P.P. 176,

Mono Stethoscope Types.
10'6. Magnetic 12/6.

Fully Retractable Car Aerial—Thief
Proof, 39/6.

PP3 Battery Eliminator, 18/6.

Tape Demagnetiser, 2976,

IK ohm Dynamic Microphone, 12/6.
8+8ohm Stereo Headphones, 62/6.
Transistor Signal injector, 3976.
Crystal Ovens, 6/12 volt, 22/6.

12 inch IS ohm Speaker, 35/-.

DF 1 dynamic Mic. 50 k. with stand, 526
New range in stock. See catalogue.
@ 5-Piece Hole Cutter for al! chassis work
gin. to I3in. with pouch, 496,

Crystal

@ Crystal CTontact  Micro-  *
phone .... 1276 P.P. 9d.
@ 2K, 4-track Tape Head ...15/- P.P. 9d.
@ Telephone Recording
Attachment  ......cocooeenn 1276 P.P. 9d.
® 4 Channel Transistor Mixer
........................... 59/6 P.P. I6.
[ ] Tape fack Radio Tuner...297- P.P. |/

MARTIN TRANSISTOR
AUDIO KITS

Unit |. Input Selector . 4776
Unit 2. Pre.amplifier .... . 37716
Unit 3. 3-Channel Mixer . 796
Unit 4. Pre-amp. and Tone Con(rol 6216
Unit 5. 10 watt Amplifier ...... £5.12.6
Unit 6. Mains Unit 5216

Leaflet on request.

@ 4 Transistor 9 volt, 3 ohm, | watt.
Amplifier ..Built 4976
Kit 3976

FIELD STRENGTH METER
Five channels cover 1| Mc to 200 Mc/s.
Fitted 200 microamp meter for CW or
RF. Indication and Earphone for A.F.
Monitoring. Designed for checking all
types of transmitters. Size 4 x 2} x 2{in.
Complete. Ready to Use, with instruction
and telescopic aerial, 69'6 Post Free.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS
I. For PP3 or equivalent 9 volt
Pocket Radio Battery. 18/6. P.P. |'-.
2. For PP4, PP7, PP9. 9 volt Portab[e
Radio and Equipment. Supplies up to

300mA. 49'6. P.P. 2/-.

3. De Luxe version of No.

charges PP3 type batteries.
24!- P.P. 1!~

1 also

TEST LEAD KIT supplied in Pocket
Pouch. Contains probes, teads, clips, etc.
8/6 P.P.9d.

@ Full range of Goodmans. WB8B and
Eagle Speakers and Tweeters in stock.

. EMI 24 inch Plastic Cone Tweeter
3'S ohms, 1776 P.P. 9d

@ New 6 pole 2 way Miniature Push
Switch, 6/-.

@ Miniature Electro Magnetic Counter.
four figure. 6 volt, | amp., 8/6,P.P, I/-

Henry’'s Radio Ltd.
PADdington 1008/9

303 EDGWARE RD.,, LONDON W.2
Open Monday to Sat. 9- 6 Thurs. | o'clock.

HEADPHONES
2000 ohms 12/6. 4000 ohms 14/-

| PLEASE TURN TO BACK PAGE I

www americanradiohistorv com
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Practical Wireless BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for 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 Newnes, Ltd., Tower House, Southampton Sireet,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS

Each blueprint in this series contains details of two ~ The PW 3-speed Autogram ... 8-
separate instruments or items of equipment. The PW Monophonic Electric Organ 8!-
The Strand Amplifier ... A o The PW Roadfarer * ... - 5/-
The PW Signal Generator The PT Band il TV converter 16
The Savoy VHF Tuner ... . 5. The Mini-amp * 5/-
The Mayfair Pre-amplifier The PT Olympic * 76
i L !.

The Berkeley Loudspeaker Enclosure * 5. The PT Multimeter * ... 5

The Luxembourg Tuner SOME EARLIER DESIGNS
76 THE.foIIowing blueprints include some pre-war
designs and are kept in circulation for those
constructors who wish to make use of old com-
6. Ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

The PW Troubadour ...
The PW Everest Tuner

The PW Britannic Two
The PW Mercury Six ...

*

The PW Regency

\_(J-v... E
*

The PW International Short Wave Two J* 5" Experimenter’s Short Wave ... ... PW30a 216
Midget Short Wave Two ... PW38 26

Simple S.W. One-valver ... Pwesg 216

Pyramid One-valver ... ... Pw93 276

RECEIVERS BBC Special One-valver ... AW337 216

The Tutor * ... 3r. A One-valver for America ... ... AW429 276
The Citizen * ... gi. Short-Wave World Beater ... ... AWw436 36
Junior Crystal Set .. PW94 21 Standard Four Valve SW. ... ... WM383y 36
Dual-wave Crystal Diode ... PW9s 216  Enthusiast’s Power Amplifier o WM3B7 36
Modern One-valver ... . PW9%6 216 Standard Four Valve .. ... WM391 3’6
All-dry Three ... L PW97 316 Listener’s 5-Watt Amplifier ... .. WM392 36

§ o —————— T o D WS m— i ——

1
Modern Two-valver ... ... Pw9s 316 | Q TERY C 0 |- AN L4 0 N i

A.C. Band-pass Three ... S L This coupon is available until 7th July, 1964, |

A.C. Coronet-4 ... PWIO0O 4/ I and must accompany all queries in accordance
o I with the notice on our “Letters to the Editor” i
A.C./D.C. Coronet ... ... Pwiol 4l page. I
PRACTICAL WIRELESS, JULY, 1964.
o1 g ,
The PW Pocket Superhet H) h__________________!

Published on the 7th 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: CORDON &

GOTCH (Afsia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD
Subscription rate including postage for one year: To any part of the World £1.9.0
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NEW ! 86 PAGE FULLY DETAILED AND ILLUSTRATED ® COMPONENTS — TRANSISTORS
CATALOGUE. HUNDREDS OF NEW ITEMS AND @ HI-FI EQUIPMENT — VALVES
PRICE REDUCTIONS. PRICE 2'6. POST FREE. ©® TEST GEAR — CRYSTALS
e e - = e e -l
PERFORMANCE _EQUAL ~ TO
10 WATT TRANSISTOR HI-FI EQUIPMENT TIMES THE PRICE AND VERY
MUCH LARGER.
RESULTS WILL AMALZE YOU! @ POWER AMPLIFIERS. Two Ry

versions. + |1dB 40 ¢/s to 20 kc/s. '?T'_' H
60dB Feedback. 100mV input
and less than 0.25% distortion for e
10 watts output. 3 and |5 ohm Stticrop

versions. Very low current. Nu
6-Transistors and Rectifier
@® 3 ohm 10 Watt. @ 15 ochm 10 Watt.

guitt £5.10.0 sunt £5.19.6 o

@ High Performance.

P.P. 2'6. P.P. 26. @ Mains or Battery.
% MAINS UNIT—will run 2-amplifiers for 3 ohm and @ Low Noise Design.
15 ohm. 6916, P.P. 2!6. Each type. @ Mono or Stereo
+ Mains Unit for single amplifier, 59/6 P.P. 2/-. °
P lifier Buile. Dark B d Gold
© PREAMPLIFIER AND CONTROL UNIT. ) z reampliier Buile paral Prace 2" S
For use with either of above amplifiers or valve amplifiers 5. 0.0 P.P. 2.
— Hum Free — High Sensitivity — 8 lnpucs Lol GUARANTEED  HIGH
and 300mV. For all pick-ups — Microphones, Tuners — Tape
Replav. Separate treble and bass with cut and boost — 4 position COMPLETE  CIRCUITS AL (AT
Low Pass Filter — Volume etc. Panel size 9 x 2%in. Battery WITH FULL DETAILS @ Trade Discounts
operated or from power supply. ON REQUEST Available. Send For
@© CALL IN FOR DEMONSTRATION @ I — Details.
Sisns STEREO TRANSISTOR INTEGRATED
MINIGRAM TRANSISTOR B RN R Ty { NEW! PRE-AMPLIFIER ~AND  CONTROL
PORTABLE RECORD PLAYER{ _ PORTABLE $g | = L _
B TAPE RECORDER e i | TSI TR T
@ Made by well known ¥ Complete in every detail. P | o S

L. . . design develo- e .
British manufacturer. Fea- £ @ Pre-built units—Coll- | v AN
tures ready built 4-transis- #aro Studio Decks—Por- ped from above C}

(

tor printed circuit | watt #eable  Cabinets  with § MON®  €quIP~{, 0 o S e e

% e \ ¢ .
amplifier, elliptical speaker 'speakers. 6 valve designs. ment. - (\‘ -
and volume control. Low # — _ "4 @ Ganged con- on ) { (3,‘, C/, s |
current.  Star, constant:l TWO TRACK trols, 8 r||nputsl =13 v
speed 45 r.p.m. turntable® —— @ per channe .

i ick-up. St Total P.P. for all types of input.
ety Al P e Sion e Cost £26 8/6. Treble, bass, volume

moulded two colour cabi- BUILT
net with handle. Playsn'm’ACK—’ selector, on/off mono- @ PRICE

anywhere on long life stereo, etc. £|0-|9 P.P.
9 volt battery. Requires # Toeal £30 P.P @ Designed for use with * 36

less than half an hour’s work to connect up ¥ Cost 8'6. either of above 10 watt park Brown and Gold
using ready built units and easy lnstrucuons.: ALL AUDIOKITS IN amplifiers. Panel Plate. 12/6.
TOUTAL P.P. STOCK Amazi vality and
COST 79’6 51- (Battery 3/9). :‘Leaflets on Request @ gh,e_m zing quaity (Available June)
(] 11 Y 1] o L
NEW! “CONVAIR” PUoH eoT R RADIO + @ VHF FM TRANSISTOR TUNER @
@® New printed circuit 6-Tran- + @ S5-Transistor.
sistor design. Over 700mW + @ 4 Diodes
push-pull output. + . .
@ Push-button selection of MW ¥ ® High Sensitivi-
and LW with full tuning on ty 3
both wavebands. @ Fulicoverage87 [
@ A new design with amazing to 105 Mc's. :
::il::rmance at a realistic @ AFC and AVC. 7
@® New attractively designed por- Printed circuit de-
table cabinet with horizontal sign of high sensiti- }
tuning and all stations marked. vity and quality
Total Cost of ALL Parts Qutput for valy;. or
P.P. transistor amptifiers.
ALL PARTS SOLD SEPARATELY .19.6 i See 3 e i
(Available June/July) y Simplified  building
@ FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES @ ¥ | scructions. All TOTAL £7 |9 6 ;;p_
arts sold separately. COST . ° 6.
7-TRANSISTOR RECORD/PLAYER/RADIOGRAM AMPLIFIER o © e (Cabinet assembly 20/- extra.)

@ 4 watt peak output. Detailed Circuit Book on Request.

@ Full Treble and Bass boost and cut.
® 40c/sto20 ke's — 3dB. SPECIAL OFFERS

ek i © SCOTCH BOY TAPE. 3iin. L.P. complete

° uﬂttospfhognz':kmﬂsse}fadlo fluneis with spare spool. §6. P.P.9d.
! : @® MARRIOT TAPE HEADS. Type R/RP/3 3§
track. Complete with Mullard P. MAG. erase
@® TWO VERSIONS AVAILABLE ring. ISf-. P.P.,

12/18 volt for 15 ohm speakers. e -

-
iAoy o g - 8 HENRY’S RADIO LTD.r#0dingeon 1008/5.

@ Size only 6 x 24 x 2in. (mains unic 49/6 extra). : 383 EDSWdARE RSOAI} LO“r:DogN W.2
§ Ideal for mains or battery, portable or . i (Open Monday to Saturday all day 9 a.m. to
& domestic record player, grams, etc. ?:"bsﬁ:ady £5. |9.6 ;,_P ¥ 6 p.m. Half-day Thursday | p.m.)

§ Or car. PLEASE TURN TO INSIDE PAGE
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