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FOR SALES & SERVICE APPLY DIRECT TO:

ADCOLA PRODUCTS LTD. TELEPHONE:

ADCOLA HOUSE MACAULAY 4272 & 3101
GAUDEN ROAD TELEGRAMS :
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GUARANTEED 3 MONTHS

TUBES

SATISFACTION

VAI.UE IN VA LVE BY RETURN OF POST . GUARANTEED
Satisfaction or Money Back Guarantee on gooda if returned unused within 14 d: ALL R dnlas12(6 8 Months 18 Months NEW TYPES
VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE TRANSIT Ny ILARD, 12i
INSURANCE. POSTAGE 1 vaive 9d., 8-11 1/3. Free over 12. BZDAL COREs in. £2. 0.0 £3. 0.0 Aw47-91
2 womonhm!ﬂ- I4in. £2.10.0 £3.10.0 £5.15.0
0Z4  4/86 | GKSGT 8/3 | 1487 14/6 | EBC41 6/3 |EZ40  6/6 | PZ30 /8 | FERRANTI TYPES 15-17in.  £3. 5.0 €4. 5.0 Awse-01
o 4o e G e U B G IER EE M memm R | B By gge | DO
7 /6 | EZ80  5/9 | P41 273 OUR OWN in. £3.15.0 £5.15.0 AW43-80
1HSGT 8/9 | 6L6  7/6 | 20P2 /6 | EFB8S 7/9 | EZ81  6/- /s i ‘15,
i:ﬁ“ 253 2{“162 glﬂ §°L§ bl 0 9;9 Nll sl. _%l;gl g/n PACTORY 23in. £3.15.0 £5.15.0 €5. 5.0
/9 | 20P1  ©/6 | EBLS1 10/6 | 6232 7/6 | TDD4 7/ ]
184 7/6 | 6L18 12/6 | 20P3 11/- | EC52 4/9 | KT330 379 | U4 7// RECORD DECKS EXCELLENT FOR ANY TAPE
g mme s e u g O ERFOE B e R
- - B .l Use 89 ENORMOUS PURCHASE. N-
3A5 /- o/ | S5L6GT 79 | BOG40 o3 | K145  8/0 | US4 19 LATEST GARRARD TERD,  APFROE. HALY ~FRICE.
3D6  4/- | 6Q7G  4/- | 25Z4G 7)- | ECCS1 4/9.| KTé1 8/6 | U5  8/3 WORLD FAMOUS MAKE.
3Q4  5/- [ 6QTGT 8- | 30F5  6/- | ECC82 4/9 | KT63 4/0 | US8 7/- | ANl Factory Fresh. Al with cartridge.
bRAGY 8/- | 68A7 55 | 30FL1 9/8 | ECC83 &/8 | KTes 18- | U35 12/8 * TAPE
5UG  4/- | 6867 4/9 | S0L15 B8/9 | ECC84 76 | KT76 8/8 | US0  4jg | Sterec cariridses fited for 17/6 extra.
6Y3G  4/8 | 68K7 B/~ | 30P4  9/6 C85 6/- | KT88 17/8 | U107 12/6 | SRP12 Mono (8ingle) Player $4/10/- We offer you fnlly tensilised polyester/
5YSGT 4/- | 6SLYGT 5/6 | 30P12 /- | ECCSS 9/6 | KTWel 5/9 | Ulol /- K mylar and P.V.C. tapes of ldentical
524 9 | 6SN7GT 4/8 | J0PL1 /3 | ECFS80 6~ | KTWG3 B/- | UZBY 86 | oo Somi Transcription (Bingle) £11/29)- | | quuiity hi-n, wide runge recording
524G 7/- | 68Q7 5/ | 35Cb  8/6 | ECF82 8/3 | KTZ63 7/- | U282 18/~ | AUTOSLIM Standard Anto. $8/10/- | § characteristica na top grade tapes.
524GT 9/6 | 6U4GT 8/- | 35L6AT §/- | ECHZ21 11/6 | MUL4 7/- { U301 12/8 | ATS Slimline —sinitlur to ATS 2716/ ||| Quulity control nwnufacture. Not
8/30Le /- | 6V6a  4/6 SWa 6. | ECHI5 7/8 |37 10/s | Uses 98 eub-atundurd in any way. They are
8ASG 7/9 | BVGGT 6/~ ZAGT 5/8 | RCH42 8/6 | N78 18/- | U801  19/- Mode} 1,000—chunger, 10 records 28 19/ truly worth a few mnore coppers than
6AKS 4/3 | 6x4 4/8 EOLBGT 8/8 | ECH81 7/- [ N108 18/- | UABCS0 7/~ | Model 2,000—large turntable $7/19/- acetate, sub-standard, jolnted or cheap
6AQs  5/- | 6X5G  5/- | 80 /- | ECHS3 6/3 | PC86 10/~ | UAPAZ 7/9 | model 3,000 imports. TRY ONE AND PROVE
SATo  §- | 6XS0T /o | 185BT 10/6 | BCLG0 o0 | PGB 7i6 |UBML  ag | Mode! 3.000—weur 810/10- | § T YOURSELE!
6AUS 7/ | 7B6 9/- | 185BTA19/6 | ECL82 8/- | PCC84 6/6 | UBC41 7/ | AT60 811/10/-
6AVE 6. | 7B7 56 | 807 /6 | ECLSS 10/8 | PCCS85 8/8 | UBCBL /- | A70--Automatic 219/19/- R Doulis Flay
6RAS 5/6 | 75 73 | 813  49/- | ECLSS 10/3 | PCCBS 11/9 | UBPSO 79 AR T sl TR
6BE6 5/6 | 7C8 7/8 | 886A 12/6 | EP38  3/- 89 8§/6 | UBFg9 7/6 | LABSO— Trunscription 227/10/- 4in.  3001t. 4/8 4in. 6ooft. 8/-
6BGSG 15/~ | 7H?  B/- | 954  8/8 | EF39  4/8 | PCC189 13/6 | UBLEL 9/8 | 401—Teanscription B e o s
GBHS 5/ | 787 14/8 | 955  #/3 | EF40 11/ | POPSO /9 | UCB2 719 P W gl LRI L gt
6BJ6 8- | 7Y4 4/8 | 056 2/- | EP41 8- | PCF82  &/- | UCCSS 78 Model 80— Automautic £9/10/- 7in. 1,2001t. 18/8 7in. 2400" £7-
6BR7 8/6 | 10C1  9- | 9001  3/8 | EF50 /3 | PGFB4 1g/- | UCFS0 8/8 Loma i T ey,
6BW6 6/ [ locz 14/6 | 9002  4/9 | KFS0 36 | POFeg 7/6 | UCHEL /8 o
6BW7 5/ | 10F1  4/5 | 0003 58 | EFSS  6- | PCL82 7/9 | UCH4S 7/3 B.S.R. gt L BT e A R
604 /3 | 10LD1114/6 | ATP4 2/6 | EFS8  7/¢ | PCLSS /- | UCHS1 7/9 . Doy J0014 AQ/OF Sz door ite
6cs &6 | 10P13 8/8 | AZ31 6. | EFS9 69 | PCL84 73 | UCLSR g/- | TU Single player T RN S R T
6C8 5/6 | 10P14 !’m AZ41  7/- | EF91  3/- | PCL85 7/6 | UCL83 10/- | GU7—8ingle Deck Complete 24/5/~ Tin 1,800tt. 18/6 Qoadruple Play
60 11/~ | 12AH? 7/ | B36 EF92  3/- | PCL86 10/ [ UP4l  6/8 | yA14--Auto Ch. £4/17/8 3o lO0CS a0
6CD6G 17/-  12AHS 9/ | CBL31 19/- | EF92 3/~ | PER25 8/9 | UP4Z  4/9 “ nger 17/ Postage 1/- or Post Free less 5% on
6D8  3/- | 18AT6 6/8 | CL33 9/ | EF183 0/9 | PEN4G 8/6 | UF0  6/3 | UA16—Bne-silver jeo10/- | g pthseciicel.
6FL  4/9 | 12AT7 4/8 | CY3l  7/8 | EP1S4 0/6 | PENAG 4/6 | UFSS  7/6 | UA25- Buper Siim T6/15/00 | QUIRABERy (Kud THESS soitites, Jayited
Moo ) HE IR G |
i EL: /6 | PL36 9/8 | UL4L  7/6
6FI4 o6 | 12AV6 3 DFM  3- | B4 1vs Puos 176 (vLa 14- | F.M. TUNER HEADS STEREO PORTABLE
6F15  9/8 | 12AX7 6/- | DF92  3/- | EL35 6/- (PL81 7/9 | UL48  §/3 e 'H
6F23 6/6 | 12BA6 7/- | DF86  7/3 | EL388 12/6 | PL82 6/6 | UL84  7/- | Famous ninke covering Band 11. Standard ABINETS
8isa 3/- | 12BE6 6/6 | DK91  §/8 | EI4l  §/- | PL88  6/6 | UR10  7/8 | I.F.frequency output. Complete withdrive | Latest black and silver metal finish.
6J5GT 4/8 | 12BH7 8/9 | DK82 7/- | EL42 79 | PL84 706 | UMBO  9/8 | cord and EOC8S valve 29/-. Consisting of centre cabinet size 16jin. x
8J6 28 |12E1 1%6 | DK96 7/3 | EL84 6/6 (PY3l 8/-|UUS 11- . 13in. X Rin. deep with Nt up lid together
8J7G  4/9 | 12J7GT 8/- | DL9 5/ | EM34 8/6 | PY3® 9/6 | VPAlL  5/8 with two 10 X & speaker cubinets which
:’K”BGG'P 78/16 i.gggﬂ'l‘ :lli; g%gg EIB gzglﬂ ‘g: ;;gg g;e g;zi 9/8 clip on ends of main cabinet size 4}in X 13in.
- ] "~ " - [}
6K?7  5/9 | 13K8GT 8/6 | EABCS0 e/u EMos 69 | PYSy 1o | Uyss  on HITACHI PORTABLE a:’f.?'"'}'l'i‘.;:‘":u?.‘lﬁr;"eﬁ:»:2%21'1'{.:.“'31’1‘1
:573 1/- | 12Q7GT 5/- | EAF42 3/3 | EMSS 8/6 | pYS2  3/0 | VR105 §/- TAP take almost uny uuh‘chnnxer or mp; deck.
WU R 5B md v mS 7w 4w o E REGORDER || foecxhiimit ™ £3.19.0
- .
KRG 5/~ | 125Q7 ' 7/6 | EBC33 49 | EYss  8/6 | PY8o0 6/3[Zes  sj6 | | Latest Hitachl. Fubulous quality and
. N i— o nmusic. -transistor.
1}in. and 3}in. speeds. Ou_v.puHSOOmW MlcRoPHONE GABLE
HITAGHI XM1002 TRANSISTORS il Bah sy, gicr, Tneeious | | e qaly blck, rs. whie, 1y
GUARANTEED TOP QUALITY X 4 it le
AM/FM RADIOS | |t tial St g | | it ULt || DULGI(VHE) FM TUNERS
¥ ¢ v I v
Unusualopportunity to purchase the up- White Spot R.F. . 2/ s dy’:llllz;'c .arp'm moeriu:r :%DEX F"c”“ill ﬂ;llnl])::".rlt‘l:ﬁ:’ ?'00/2'.;(') v.
to-the-ninute  wonderfully  styled iy Outside spenker facilitlen. The mast | ol lons distancy. receptinn. . Aize T13%
guaranteed 10-transistor with full long Mullard  Matched Outpat 49 /B outstanding portable in the countrs. | | Bin.x 31in. high. Welght 73ih. In o
and miedium waves. Size 03X 64 X Kits 0CS1D and 2-0C81 / Rize 8§ X 33X 620, Genuine normnl | | Anish I’ln.m AR LI R e
12{iin. Magnificent reproduction. 12 R.F. Kits 0C44, 0C45 (2) 12 6 price of 356 gns. Uunrepeatnble. 12 to ;oe;u "ul urchase ':'e" ; :::e th‘:
months” guarantee againat  faulty 3 transistors / months’ guarantee. All spares avall- high : n‘:’i‘em" Lh‘"un.(-n?m NJ: -ll‘l
manafactore.  Genuive 176“8 AP1l4 8/- 0C44 5/8 able. With tape, tape 19 G I‘Z“lllalb/. ¥ i s. mally
mﬂrlelpzlrt'ﬁxlf?&hﬁ. . %ig ;’; MOCH %: recl, mike, etc. ns. Limited number only at 15 Gns-
AF117  6)- ocsl 5/¢
AFIZ 76 oC8ID 86 HITACHI 4 TRACK ARMSTRONG EQUIPMENT. Atockel
O e
ANNOUNCEMENT ||°® - Ga & MODEL TRA-505
| LOUDSPEAKERS. 30 Top Mnkes.
GERMANIUM DIODES ||| T, o cssime oo | o7/ o ™ 8/6
. VO
CUSTOMERS Gasaéul Porpose  miniature detactor channel rcet;r‘-llnu. Plny-o-wreo tapes. 1xam:
A N J}in. and 3}in. per sec. ne track can
WELCOMED or 6/8 doz. sd- be lislel;Qd to on an earphone whilst MAINS TRANSFORMERS
Gold Bonded highest qualityIndividua lly recording on the second track, aml Excellent Quality Guaranteed Upright
AT oun teated e Iheren(ur both h‘uckl plnyed ulnml- mounting 250 v., 80mA.,
9/8 doz. the 6.3v.3A. Primary 230 v.
slllcon REGTIFIERS Illeal lor languages, slnglng to lllllﬂh,
ete.
Guaranteed performance. Top mnkes. high-flux eliptical speaker. A.C. ernse. TRANSIGEIVERS
Tested 250 v. working. Dimensions: 11in x 11jin x biln. § [ TYPE RT33. The very Intest filver/Black
120 ma. 3 9 500 ma. 7 6 Weight 12 Ib. Dynamic mike. Sounl { | finish. They five an excellent performance
(3 for 8/8) / (3 for 19/6) / level meter. Pootage indicator. Two || with reliability, long telescopic, aerkal,
mixed Inputas. Gns crystal controlled. Note, a lvence s
> required to tranamit. They compare

BRANCH

OPEN AT

10 TOTTENHAM
COURT ROAD
LONDON, W.1

CRM141. CRM142. Special bulk purchase

39/-

enables us to offer these tubes at
this low price (carr. 9/-}.

BASE SPEAKERS

25 WATT. Very heavy coned 12in. cast

chassie. :‘dhere is nothing to touch it for
power handling and
quality at the price £4'1 9-0

Plue 5/ p.p.

CONNEGTING WIRE

P.V.C. Bright Colours. Five
251t. coils only.

KI-STABS

1002 to bing}.

100

1% to 5%
CO-AX,

1/8. Wall outlet boxes 3/6.

100 RESISTORS 6/6

Excellent. Bizcs -3 watt.

9/6

low loss, 84. yd., 26 yds. 1/6
50 ydn. 22/-; 100 ydas, 42/6. Co-ax Plugs, | QVER &

10 x 5in. SPEAKERS

Hich Flux ™
gold finish. Most exeellent
reproduction 343 .

with much dearer
models.

100 CONDENSERS 9/6

Minlature Ceramic and Silver Mica Con:
i | densers, 3pF

19.0

2/6 p.p.

5,000 pF. LIST VALUE

25/-

Poet: 1lb, 1/8, 1:1b. 2/8, 21b. 2/9. 31b. 3/-, 4lb. 3/3, 5ib. 3/6, Glb. 4/-, SIb. 4/8. 141b. 5/8 (C.0. D. extra)

TECHNICAL TRADING C0.

] ALL VALVES LEBS 5% AND POST FREE IN DOZENS.

Bi-Fi D
Whlttonlloul.

78 East Street, Sonthampton. hl.:

onth, .
ALL H.AIL ORDER AND RETAIL SHOP
Devomian Court, Park Crescent Place.

22034
Tel.: 680722

153


http://www.cvisiontech.com
http://www.cvisiontech.com

FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY

DE LUXE RECORD PI.AYER KITS

4-Speed  Players  2-tone §
Cabinets 17!15!8"1 High
flux loudspeaker and 3 watt
Famous Make smplifier ready
built. Quality output. Volume
and_ Bass controls. All‘items
fit together perfectly. Special
mlhncﬁoucnble
assembly
minutes, only 5
wires to join.

12 months’
guarantee.

TO BUILD
YOURSELF

Absolutely complets as above with

B.5.R. GU7 Single Play £9/18/8 P.P. 7/6
B.5.R. Monarch Autochange £10/10/6 P.P. 7/8
Garrard ** 1000 * Agtochang! £11/19/6 P.P. 7/6
Gln‘ud Model 50 £12.10. 0. | AT60 £14.150. P.P. 7/6

OB AVAILABLE SEPARATELY
Cabinet with bond cat to choice .
Amplifier with speaker .........
AUTOCHANGERS (Stereo 10/- extrn)
B.8.R. UA25 or UA14 Mono . £5/18/6 P.P. 3/6
Garrard ** 1000 " Mono . . £6/10/- P.P. 3/6
Garrard AT50 Mono £8.10. T60 Mono £10.10.0 P.P.5/8
SINGLE PLAYERS B.S.R. Junior . £3/7/6 P.P. 2/8
B.8.R, GU7 Auto Stop Start .. . £4/17/6 P.P. 2/8
GARRARD SRP12 Auto 8top surz 24/17/8 P.P. 2/6
TRANSCRIPTION Garrard SP25 . £11/0/0 P.P. 5/8

£3/9/8 P.p. §/8
£3/12/8 P.P. 3/6

Garrard A70 £21; LABSO £25; 401430 P.P. 5/8 each

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
14/, 16

tin. 6 | fyin. I&/- 13in.

in. 14/9 Hin. 18/-  2in. 34/3
$in. 15/6 tin. 18/6 2&in. 37/9
Fin. 15/9 I$in.  20/-  2iin. 44/3
lin. 18/~ L in. 20/6 lin.sq. 31/6

CRYSTALYMIKE INSERTS
1} X {in. 6/6; BM3 1 X tin. 7/6; ACOS 131X jin. 8/6

TANNOY CARBON MIKE with Switch .. ... B8
BARGAIN XTAL PICK-UP ARM Comp! with
ACOS LP-78 Turnover Head and 8tylii 20/-; Stereo 80/-.

SPEAEER FRET Tygan various coloars, 52in. wide, from
10/- ft.; 2Bin. wide from 5/~ ft. Samples S.A.E,
EXPANDED METAL Gold or Silver 12 X 12 in. 6/-.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:
2, 8 or 12 v. outputs, 1} amp., 8/9; £ a. 11/3; 4 a., 17/6.

CHARGER TRANSFORMERS. Tapped input 200/250 v.
lor charging at 2, 6 or 12 v., 1} amps., 15/6; 2 amps., 17/6;
4 amps., 25/-. Circuit included. Amp meter 5 amp, 10/8.

MOVING COIL MULTIMETER TK 20a.
-l 000v.A.C./D.C., ohms 0 to 100k. etc., 47/8.
OVING'COIL MULTIMETER EP10K.
0—1 000v. A.C./D.C., ochms 0 to 3 meg. etc., 79/6.
MOVING COIL MULTIMETEB EP20K.
0-2,600v. I.C. 20,000 obms per volt. 0-1,000v. A.C.
Ohms 0-8 meg. 50 Microamps. 99/8.

NEW MULLARD TRANSISTORS
0C71 8/-; OC72 7/6; OC81D 7/6; OC81 7/6; AFIH 10/8;
AF114 ll/- 0Ca4 8/-— 0C45 8/—; OC171 9/-; OC170 8/8;
AF117 9/6] OC26 13/6; Transistor Holders 1/3.

VALVE HOLDERS. EA50 6d. MOULDED Int. Oct. 6d.
Mazda Oct. 6d.; B7G, BSA, B8G, B8A, 9d.; B7G with can
1/8. BOA with can /9. Ceramic OCTAL, EF50, B7G,

B9A, 1/- Valve base plugs B7G. B9A, Int. Oct., 2/3.

TRANSISTOR MAINS ELIMINATORS 29/6
PP1-8 volt, PP9-9 volt (Al same sizes as batteries) 80 mA.
DOUBLES 42/6. PP1+PPl, PP9+PP9, PPll—4}+44.
POWER PACK 9v. 800 mA. Full wave. Fully smoothed.
Tapped mains input. Chassis size 5 X 4 X 2 in, 4%/,

WEYRAD P50 —
BRA2W 6 in. Ferrite Aerial
with car serial coil......12/6 | Driver Trans. LFDT4

. 878
Osc. P50/1AC. . 5/4 | Printed Circuit, PCAL. Rsndy
mon:d £nd 1.F.P50/2CC | drilled and printed 9/6

.....each 5/7 | J.B. Tuning Gang
3rd LP. PSOISCC ... 8f= | Bookiet
Ohi
Volume controls 80 2o coax

Long spindles, Midget Size Semi-alr spaced 6d. yd.
3 K.ohms to £ Meg. LOG or 40 yd. 17/8. 80 yd. 25[-

Transistor Eoih
Spare Cores....... ..8d.

LIN. L/8 8/-. D.P. 5/- Low loss 5dB. per 100it.
Stereo L/8 10/6, D.P. 14/6. | at 500 mojs.
Linear or Log Tracks. Ides] 625 lines 1/6 yd.

COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES, SURFACE OR FLUSH 4/6.

BALANCED TWIN FEEDERS 6d. yd., 80 or 800 ohms.
TWIN SCREENED PEEDER 1/6 yd., 80 ohms.
TELESCOPIC CHROME AERIALS. 12in. extends to $3in.
6/8 each. CAR AERIAL PLUGS 1/6. Bockets 1/3.

NEW ELECTROLYTICS FAMOUS MAKES
ULAR

TUB | CAN TYPES
. 2/8 100/25 v. .. 2/- | 8/800v. .... 8/~
oo 250/25v. .. 2/6 | 16/600 v. .... 12/-
o 2/3 500/18 v. .. 3/-|18+16/500v. 7?/8
8+8/450 v. 3/6 | 32+32/450v. 6/~

50+50/350 v. 7/~
64+120/350 v. 11/8
100+ 200/275 v.12/8

o a/o 8+18/450 v, 3/9
1/9 | 16+16/450 . 4/3
/- | 32+ 32/350 v. 4/6

PAPER TUBULARS
350v.-0.1 9d., 0.5 1/9; 1mid. 3/~; 2 mid. 150v. 3/-.
500v. 001(00059(’ 0.1 1/~; 0.25 1/6; 0.5 2/8.
1,000v.-0 003, 0.0022, 0.0047, 0.01, 0.02, lIG 0.047,0.1 2/~;

0.22, 0.4 3/--2,000v -0. 005 0.01, 0022/8 0.05

3/8.
PAPER CONDENSERS 0001m!d 7kV., 6/8; 20kV. 10/6.
SUB-MIN. ELECTROLYTICS. 1, 2, 4,5,8,186,25,80,50,100;
500, 1,000 mfd. 15v. 2/6; 1,000 m!d 50v. 7/6 2.000/50 ll/ﬂ
CERAHIC 500 v. 1 pF. to 0 01 mid., 8d. DISC CERAMICS
1/-. PULSE CERAMICS 10 pF. to 180 pF., 12 kV,, 2/6.
SILVER MICA. Close tolerance (plus or minos 3 pl" ) 8 to
47 pF.,1/-; ditto 1%, 50 to 800 pF. 1/-;1,000 ¢o0 5,000 pF., 2/-.
TWIN GANG. "0-0" 208 pF.+176 pF., 10/8; 365 pF., minl
ture 10/~; 500 pP. standard with trimmers, 9/-; midget, 7/
midget with trimmers, 8/-; 500 pF. slow motion, standard 8/-;
small 3-gang 500 pF. 19/8. Single **0* 385 pF. 7/6.
SHORT WAVE. Single 10 pF, 25 pF., 50 pF. 75 pF.,
100 vF 160 pF., 5/6 each. Can be ganged. 9d. each.

BAKER LOUDSPEAKERS

NEW HI-FIDELITY Rew
ODELS gln‘clolure
ns

12in.,18w, STALWART 30r15 34,

hms, 45-13,000

:D.l 12,000 Tines £5 5
N E
pensiol 3
Tinan ens o E9
e

25 w.

ot £12.10

12in. SUPERB 20 w.

2037,000 e.D.8. o £|5
GROUP MODELS FOR
VOCALS, BASS, LEAD
and RHYTHM GUITARS

TUNING. Solid dielectric. 100 pP., 300 DF.. 500 DP., 3/6 ench
TRIMMERS. Compression ceramic 30, 50, 70 pF.,
100 pF., 150 pF., 1/3; 250 pP., 1/8; 800 pF., 750 pF., 1/9

BEST BRITISH PVC RECORDING TAPES
L.P. 7in. 1800t. .

L.P. 5%in. 12001t
L.P. 5in. 900%t. .
Spare Spools 2/0 Tane Splicer 5/-. Leader Tnpe 4/6
Tape Heads: Collaro  track 28/6 pair. 4 track 70/- pair.

MAINS TRANSFORMERS ,°:

2/- each
£50-0-250, 80 mA. 6.3 v. 3.5a. or4 v. 4a. Rectifier 6.8 v.
1a. orb5v.or 4 v.2a. 25~ Ditto 350-0-350, 29/8;
300-0-300 v. 120 mA., 8.3 v.CT 0,5, 63v.2.2. 33/6
MINIATURE 200 v. 20 mA 8.3 1
MIDGET 220 v. 45 mA.,
SMALL, 300-0-300 v. 70 mA
HEATER TRANS. 6.3 v. 1} a.. 7/8'
Ditto tapped sec. 1.4 v, 2, 3,

GENERAL PURPOSE LOW VOLTAG 4
6.8,9,10,12,15,18,24 and 30 v. at &
Diﬁo ) amp., 5, 10 15, 20, 25, 30, 40,45,
Sab-Min, Maml to % v. 80 mA. 1 X 1} 78
AUTO TRANS. 150 w., 0, 115 v., 230 v., 25/-, 50 . 82/6

HIGH GAIN TV. PRE-AMPLIFIER BAND I B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECCB4 valve.
%Drﬁce 32/8 or 55/- with power pack. Details 6d.

84 valves if preferred for 0.3s heater chains).
BAND IN L.T.A ~—same prices. Tunable channels 7 to 13.
Gain 17 dB

Band I or IIL Coils and circuit only, 8/8. Chassis 4/9,

“Group 25 BBt Sgns.
“Group 35” Z3i5ticss ... 83gns.
“Group 50” 1 i 1ggns,
LOUDSPEAKERS P.M. 3 OHMS. 2jin., 3in, n. 5in.,
7in. X 4in., 15/8 each; 8in. 17/6; 8}in. 18/8, . 30/-;

(lﬁohnuﬂS/-) 10in. X 6in. 22/8; 8in. X 5in. 21/-; fin. xain
21/-. E.M.I. Double Cone 13} X 8in., 3 or 15 ohm models, 45/-.
mentolinlmn HF1012, 82/-; 8in. HF812 76/6. Clouovelaol-
Horn Tweeters 3-16 Kcls- 10 w 28/6; 20 w 20 Kofs. 99/8,

T.V. BEMOTE CONTROLLER. For Phﬂipl 19TG111A,
121A, 125A. 142A, 23TG111A, 113A, A, 131A. Stelia
STI033A, 39A, 43A. 53A. Cossor CTlOlOA. 21A, CT2310A.
21A, 31A. Ready to Plug in, with 111t 7 way cable, dual pot
Volume and Brightness, OA8] diode, efc., etc. List 3gms.
NEW, BOXED, OUR PRICE 12/8 POST FREE.

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way,or 2 p. 8-way, 0r.8 p. 4-wayor 1 p. 12-way;ea. 3/6
4 p. 2-way, or 4 p. 3-way, 3/6; 8 p. 4-way, 2 waler, ...... 8/6
Wavechange * MAKITS * 1 p. 12-way, £ p. 6-way, 3 p. 4-way,
4 p. 3-way, 8 p. 2-way. Pricez include click spindies,
adjustable stops, spaces. etc., 1 waler, 8/6; 2 water, 12/6;
3 wafer, 16/-; 4 waler, 19/8; 5 waler, 23/-; extra walers, 2/8,
TOGGLE SWITCHES, s.p., 2/-; d.p., 8/8; d.p.d.t., 4/-.

% RADIO BOOKS ¥ (Postage 9d.)

Radio, T.V. Valves, Diodes, Transistor eqaiv:
Mullard Maintenance Manual.....

xlgh Fidelity Speaker Enclosures 5/

Superhet C kil
Mullud Audio Amplifier Manunl ........... ... 88
Radio Valve Guide, Books. 1,8,3,4,0r5 .. each 5/-
Practical Radio Inside Oat ... 4/8
TV Fault-Finding, fally illunnted 8=
Transi Audio Amphﬂer Mnnuu . 8-

1966 GRAM
CHASSIS

Three Wavebands: Five Valyes: ECHS81,
Long., Med., 8hort, EF89, EBC81. EL84, EZ80,
12-month guarantee. A.0. 200-250 v. Ferrite Aerial
AV.C. Negative Feedback. 5 watts ohm. Chassis
184in. X 7in. high x 5in. deep. Glass dial size 13in. X 4in.
horizontal wording. Two Pilot Lamps. Four Knobs.
Aligned calibrated. Chassis isolated from mains.

BRAND NEW £9.19.6 ;. s
Matched speakers 10X Bin. £2/6, 13X 8in. 45/-

STEREO RADIOGEAM CHABSIN £14.10.0 Fost 56
With Long, Med. and Short Wavebands, 15in. x 7in. X 9in.

BLANK ALUMINTUM CHASSIS, 18 s.w.g. 4 sides, riveied
corners, lattice fixing holes. 2}in. sides. 7 x4in.,, 5/6; 8x
7in., 6/6; 11x3in. 6/6; 11x7in. 7/8; 13X 9in. /6; 14X
1lin. 12l8 15 x 14in,, 15/-.

ALUHINIUM PANELS 18 s.w.g. 12x12in. 5/8; 14X 8in.
4/6; 12 x 8in. 3/8; 10 X 7in. 2/8; 8 X 6in. 2/-; 6 x din. 1/6.
NEW GARRARD GRAM MOTORS
also suitable for models, tapedecks, etc.
100-130 v. A.C. |5/- pair for 200/250 v. (in series)

THE INSTANT
BULK TAPE
ERASER AND
RECORDING HEAD
DEMAGNETISER

Leafiet 8.A E.
200/250 v. A.C.

Shortwave Transistor R
Tranafstor Communication Sets..

International Radio Stations List 2/6
Modern Transistor Circuits, Beginners 718
Sob-Miniature Transistor Receivers 8/-
How to Receive Foreign T.V. 5/=
JACK SOCEETS 8tid. ircuit 2/8, closed~cirenlt 4/6.

Lead 6/-, Grundig 3-pin 11/3 Lead 3/8.
Phono Plugs 1/-. Socket 1/-. Banana Plugs 1/-. Sockets 1/-.
JACK PLUGS STANDARD. Screened 3/-. Grundig 3-pin 3/6.
BULGIN NON-REV PLUGS and SOCKETS. P74 2-pin 4/3;
P73 3-pin 4/6; P194 8-pin 6/6; P48e O-pin 12/8 PSBO /-.
RESISTORS Preferred values, 10 ohml t0 10 m

w., 3 w,1lw,20% 4d.; 1} w. 8d.; wl/-;}w.lO“’ﬂd
KIGH STABILITY. } w. 1 %, /-, Preferred values.
10 ohms 0 10 meg. Dino 5%. 10 ohms to 22 meg., 8d. A

5 watt 0.5 ohm 3 w

10 watt WIRE-WOUND aEsIsTORs 1/9
15 watt 10 ohms to 6,800 ohms 2/-
10K, 15K, 20K, 25K, 10W. 3/-
MAINS DROPPERS. Midget. With lliden 0.3 s.,

02 a., 1.2 K., 015 8., 1.5 K., 0.1 &, 2 K, -e.ch
LIRE CORD 100 ohmy 1t. 3-way ll
WIRE-WOUND Pots. 3 WIBE-WOUND 4-WATT
WATT Miuiature T.V. STANDARD SIZE POTS.
Type. All values 10 ochms LONG SPINDLE VALUES
to 25 K., 3/~ ea.; 30 K. 4/-; | 50 OHMS to 50 K., 6/8;
Carbon 30 K. {o 2 meg., 3/~. | 100 K. 7/6.
SPEAKER-FRET. Tygan various colours, 52in. wide from
10/-1t.; 26in. wide trom B/- 1t. Bamples, large, 8.4 E.
EXPANDED METAL. Gold or Silver 12X 12in. 6/-.
ARDENTE TRANSISTOR TRANSPORMERS

D3035, 7.3 CT : 1 Push Pull to 3 ohms for 0C72, 0C81.. 11/-
D3034, 175 : 1 CT. Push Pull Driver for 0C72, 0C81 .. 11/-
D3058, 11.5 : 1 Output to 3 ohms for 0072 acs1 .11y~

239, 4.5 : 1 Driver; D240, 8.5 : 1 Driver ...... . 11/8

ABDENTE TRANSISTOB POT. 5 K. lwﬂched V01545 5/8
Anti-Parasitic beads (ferrite). ............... dos. 38

PRINTED CIRCUIT (Copper laminate) board 14} X'H' 5/=

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit or tubes with
failing emission. Full instructions supplied,
mains input. Optional 25% and 50% boost
2v. or 6.3v. or |2év.
State voltage required. PRICE [5/6

RETURN OF POST DESPATCH Minimum P.P. Charge 16 per order unless otherwise stated. Full List'l -, C.0.D. 2/6 extra. CALLERS WELCOME

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase.

(Export. Send remittance and extra postage, no €.0.D.)

337 WHITEHORSE ROAD,
WEST CROYDON 1i5™e

THO 1665
Buses 133, 68 pass door. S.R. Stn. Selhurst.
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YOU ARE ALWAYS AHEAD

WITH A SINGLAIR DESIGN

The world’s
smallest radio

No transistor set has ever yet compared in its class with
the Micro-6 for size, power performance and design.
Everything except the lightweight earpiece is contained
within the smart minute white, gold and black case which
weighs under one ounce in working order. Quality of
reproduction is outstandingly good so you are certain to
derive enormous pleasure from this fantastic set. Order
your Micro-6 now. See why it cannot be too highly
recommended to build and to use. You can easily have it
working in an evening!

SIZE: 1 x I} x ¥
WEIGHT : Under | oz.

FANTASTIC RANGE AND
POWER

. . and an amazing letter

1 have had one of vour Micro-6 receivers here in
Sydney for about a year ond ] must say that its perfor-
mance is very good. The sensitivity is high and the
selectivity is quite adequate (it has to separate no Jess
than 8 local stations) and all of them legal too. It is
quite a minioture masterpiece]

Congratulations on the.releose o’ your F.M. set. You certainly are the
leoders in minioture elecctronics. sholl look forward to the release of the
Sincloir shirt-pocket calour T.V. receiver with micro-alioy CRY. Thanking you in
anticipation ond with best wishes for the future.

(signed) P. K. Vaucluse, N.S.Wales

SIZE: 8{" x 3" x I”
OUTPUT:

20waris RMS

amplitude

Complete kit of parts inc.
special earpiece and
instructions

MALLORY MERCURY CELL TYPE

(2 required)
Pack of six

95% conversion effi-
ciency at output
fnput sensitivity—ImV
into 5K ohms

® Power requirements—
36V.d.c. at 700 mA

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS

AMAZING CIRCUITRY

The six-stage circuit uses three special transistors to
provide two stages of R.F. amplification with double
diode detector and high gain 3-stage A.F. amplifier.
A.G.C. counteracts fading from distant stations: band-

spread brings in Luxembourg like a local station. Plug-
ging in earpiece switches set ON. Tunes over medium
waveband by vernier-type dial. Two self-contained
batteries give about 70 hours working life.

59/6 | NEW

SINCGLAIR
DESIGNS

see next page

ZM.312
each I/11
10/6

The only amplifier in the world to use Pulse
Width Modulation, which, with circuitry developed
specially by Sinclair gives power and quality years
ahead of anything in its class. You can feed any
signal source into the X-20—including modern high
quality pick-up, radio tuner, guitar. The X-20
manual shows circuits by which pick-ups, etc. can
be matched to the integrated pre-amplifier of the
X-20 both in mono and stereo. When you have
built this 12-transistor amplifier you use it in the
same way as any other top quality hi-fi unit except
that It Is smaller, costs less and behaves perfectly.

Complete kit of parts Including £7 I9 6
[ o

transistors ond X-20 manual
in sealed corton

Built and tested with X-20

monual in seoled corton £9‘ l 9‘6

® 20 WATTS R.M.S. OUT-
PUT INTO 7.5 ohms

® 20—20,000 ¢/s £Id8

® Constant square wave
[ ]

[ ]

X-20 Pawer Pack sufficient

to drive two X-20"s ‘4‘ |9‘6
THE X.20 MANUAL detils tone and volume control
systems for X-20. Mono and Stereo. FREE WITH EVERY
X-20. Available separately—2/- post free.

[— | — ||

»
SINCLAIR RADIONICS LTD.

COMBERTON, CAMBRIDGE

Telephone: COMBERTON 682
155
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BRULIANT NEW TINER

§. THE WORLD'S FIRST
. POCKET-SIZE F.M.
TUNER-RECEIVER

@ SIZE 22" x 13" x ¥
@ 7 TRANSISTORS
SINCLAIR @ 2 DIODES

@ 2 OUTPUTS

@ NO ALIGNING

@ PULSE-COUNTING
DISGRIMINATOR

@ HI Fl STANDARDS

2 foy fot avgons
& buila !

L 4

1009,
BRITISH
PRODUCT

AN F. M. TUNER
FOR YOUR TAPE =
‘ In styling, the Sinclair Micro FM is the most elegant, most professional

looking design in miniaturised equipment ever made available to con-
structors. It is also the most original FM design in years. This high
quality FM tuner has one output for feeding to hi-fi amplifier or
tape recorder; a second output enables it to be used independently
as a self-contained pocket FM receiver for personal listening. Barely
half the size of a packet of twenty cigarettes, this fully fledged 7 tran-

sistor design incorporates many unique and original design features
to achieve fantastically good standards of performance. Thanks to
o Sinclair designers, you can at last build an FM receiver without
alignment problems, so that your Micro FM is ready to use the
% moment you finish building it. With pulse counting detection for
better audio quality, excellent sensitivity and A.F.C. for easy tuning,
B YU ER, the set’s own telescopic aerial will suffice for good reception almost
sIRRTUNER, everywhere. THE MICRO FM COSTS POUNDS LESS AND
/g’pmgaomf/) MEANS THAT ANYONE CAN ENJOY THE ADVANTAGES OF
FM AT ITS BEST TO-DAY.
{ Tovan thansido e et a s r I hoct s N OUTAUT FOR INI-El AND TAPE
) tode -
AS A SELF- \ self-contained pocket receiver. "I":\g:l;\;‘ :r:\:l‘l:i:: i‘s!fl:;;le;waer:id !:; : ~ ONE FOR PERSONAL LISTENING ’
CONTAINED self oscillating mixer. Low I.F. dispenses with the needfor alignment. ® STANDARD 9-VOLT BATTERY HOUSED
A three stage LF. amplifier produces a square wave of constant IN CASE
POCKET F.M voltage which is fed into the pulse counting discriminator. This is ® AUDIO RESPONSE 10-20,000 ¢'s + IdB
RECEIVER convertedintouniform pulses,the average outputfromwhichisdirectly ® SIGNAL TO NOISE RATIO 0dB at
i proportional to the signal frequency, reproducing “the original 30 microvolts ;i
;nutl‘:ul:u:nkexan:’y. Ak:r equalisation. the signal isfed to the audio
. ut socket an ¢ 7 ifyi
[ Tz oxly SHing the Micro FM o5 an independent sell containes rocerver KRG, Complete kic
] | locks** on each station automatically. THE SINCLAIR MICRO FM is igeiaig
oMl dl - self-contained within a neat black plastic case faced by an elegantly telescopic
designed front panel of brushed and polished aluminium with spun oerial, case,
ﬁ/ 7 ~ aluminium tuning dial to match. d:adl. earpiece
0 Wl an
/ Instructions

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS

a - ’
E'H:IE"— SINGLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE

1C¢ Telephone: COMBERTON 682
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AULINT NEW AL FTER

USE IT FOR YOUR HI-F1. FOR YOUR CAR RADIO. FOR P.A.

QUALITY RADIO
(with MICRO FM )

WITH YOUR SINCLAIR F.M., FOR MUSIC, ETC.

SINCLAIR

THE ULTIMATE IN SIZE, POWER,
QUALITY AND PRICE

3 ox 13 x Y
®
WEIGHS 3 oz.
®

12 WATTS R.M.S.
(24 WATTS PEAK)

USE IT WITH THE
MICRO-6 OR
MICRO F.M.

IDEAL FOR USE
WITH A 12V
BATTERY

In the Z.12 manual included with
every Sinclair Z.12 integrated 12
watt hi-fi amplifier and pre-amp
will be found a number of tone
and volume control systems from
which you will be able to select
one best suited for your require-

ments. Mono and stereo are

shown, and none of these circuits
costs more than afew shillings to
add.

— | — |

Here is the hi-fi amplifier you have always dreamed
of—very small, very powerful and of the highest
possible quality. Sinclair’s latest design, the Sinclair
Z.12 meets all these requirements AND MORE to
give you the most versatile, dependable ampilifier
system ever. In conformity with original Sinclair
design, the Z.12 incorporates its own special pre-
amplifier to which you add whichever of the tone
and volume control circuits shown in the Z.12 manual
suits you best. The Z.12 achieves even greater versa-
tility, since it operates efficiently from any power
supply between 6 and 20 volts, D.C. This makes it as
attractive for use in car radios, guitars, P.A, systems,
etc. as for the very best hi-fi it is designed for. In
fact, the Z.12 is the ideal amplifier wherever the

. need is for great power and quality from the small-

est possible unit. The Sinclair Z.12 comes to you
ready built, tested and guaranteed. The Z.12 manual
included makes simple work of installing and using
the unit.

Technical Details: 8 transistor hi-fi amplifier with pre-omp and uitra-linear
class B output. Special H.F transistors are used in original circuitry to achieve
laboratory standards ofﬁr{ormam:e. Superb quality is assured by generous nega-
tive feed back. FREQUENCY RESPONSE—15-50,000 c¢/s +1dB! OUT-
PUT—I2 watts RMS continuous sine wave (24 watts peak), I5 watts
RMS music power (30 watts peak). OUTPUT IMPEDANCE—suit-
able for 3, 7.5 and 15 chm speakers. Two J-ohm speakers can be used
in ;lrallol if required. INPUT—2mY into 2K ohms. WER
SUPPLY—6 to V¥V d.¢. from powaer unit available or batteries.
SIGNAL TO NOISE RATIO—better than 60dB.

QUIESCENT
CURRENT CONSUMPTION—onty I5SmA. IDEAL FOR BATTERY
OPERATION.

|S7

SINGLAIR RADIONIGS LTD.
COMBERTON, CAMBRIDGE

Telephone: COMBERTON 682

;

CAR RADIO ”i% e il
b
""ﬂ i

(with MICRG 6 )

COMBINED 12 WATT
Hi-FI AMPLIFIER

AND PRE-AMP

Z.12 Amplifier and pre-amp
ready built, tested and
guaranteed

Sinclair Power Pack for above

89/6

Recommended for everyone !

| am extremely pleased with the performance
of the Z.12," writes M.H., Bolton, Lancs. *The
quality is excellent and is better with one 8~
speaker than a hi-fi amplifier which | have com-
plete with 3 speakers. It is for more sensitive
and produces a very pleasing tone with a |2V.
supply. With no signal input | can detect no
noise whatsoever. | shall recommend this little
amplifier to everyone.”

To: SINCLAIR RADIONICS LTD.
COMBERTON CAMBRIDGE

| Please send me I

ADDRESS..............

Should you not be completely satlsfied with your
purchase when you receive it from us, your money
will be refunded in full and at once without question.
It is important to quote Pr.£36 should you prefer to
write your order instead of cutting out this coupon. I
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Z & I AERO SERVICES LTD.

Retail 8hop:

‘I'O‘H'INBAI COURT ROAD, LONDON, W.1

: LANgham 8403 Open all day Saturday
Head Office and Warehouse: 4A WESTBOURNE GROVE, LONDON, W2 Tel.: PARK 564x/2/3
0A2 6/= | 6AF4 10/~ ) GBR7 12/8 | 6Q7G 6/~ | 128Q7GTE/6 EBF80 7/6 | EF93 8/= | EZ81 8/ Prmooxm UBF80 7/-
OB2 6= | 6AFGG 11/ | 6BRS  &/- | gay7 g | 128Y7 8/~ EBF83 8- | EFo4  6/- | Kzo0 4/ | PL36 10/- | UBF89 7/6
OB3  6/- | GAG7  6/- | 6BWG 9/6 [ gak7 5. | 1487 20/« Y/ EBFS® 7. | EFOS  6/6 | Gz30 8- Lo 18/- | UBL21 11)-
0C3 8- | GAJS /- | GBWY 10/~ .gxq 4. | 19AQS B/ EBLL 14/- | EF97 12/6 | Gz32 10/- | PL81 g/ | UCOS4 10/-
0oD3 §/- | GAKS  6/8 | 6BZ6  6/- | gygq 10/ | 20F2 18/ EBL21 11/- | EF98 12/6 | GZ34 10/~ | pLga /¢ | UCCSS  7/-
IA7GT 8/- | 6AK6 7/~ | 6C4 2/8 [ 75 10/ | 20L1 14/- BRAND | EBL3L 18- | EF183 8/- | KT66 16/- | PL83 7/ | UCF80 10/-
IB3GT 7- |6AK? 8-|6C5 8- |7me 11 | 20P1 M4 CC8¢ 7/~ | EF184 B/~ | KT88 29/ /S| vora1 s
ICS5GT 6/- | 6ALS 8)- | gcmg K. | 787 7. | 203 12/- | 38IGGT 7/-| AC/HL/DD | ECCS5 8/8 | rsoa 21 | N7 b | o2t L7 | Do !
IDE 718 | 6AMS 41| GGDiga17). | 7Co 10/ | P4 14 | W4 8- 8- | ECCSS 71- | pppso 10 | NaP1 25/ | proct M- | UGHT 8
IG6GT 7/~ | GAN4 18/- | gopg ) 20P5 1%/ | 3523 10/- | AG/TH110/- | ECCs8 10/- | EFTS0 10/ | NAPL g9/, | PL600 18/ i
%8 [ 6ANs 18- | 6ors  of | soy  al- | 20A66 Bj- | 374G 4i-| A7l ol | Eocise 1%/ | wrss 17/6 | PABGso 7,6 | PPoieo | UcHSL 7
INSGT 8/- | 6ANS 10/~ | gows 19/~ | vgy 19/ | 26C5 10/ | 35Z40T 8/8 | CBL3! 18/- | ECFS0 8/ | miq1 o/ | DOSK 19/ 105-] UCL2_ BB
1R4 6 | 6AQ4  BF | 6CYs 10/. /- | 25L6GT 8/~ | 36Z5GT 6/ CL33 o/ | KCFsa 7/6 | Braz o) s | PY3s “pje | UCLSS 10/-
IRS G- (6AQS O |Gk o | v, (B~ (25246 8- |4z 5. |CYS1 7~ | EORSS 11 | ree - | Beoe e | PYso g | UCL84 10/
18 8. |6ARs 6| gpAw 3917 [ZY4 8- |20Es 1010 | 50As 13| DAso 10/ | ECPeos dal. | ELSY 8- | EO Sl pyg g6 UPG 9k
4R 8o e N BT Bl W BB 3R Bk W wa w
= A o = | 60C8 8/6 | DAV92 6. | ECH35 12/- | prgy ) e/6 | £Y83 - n
1T6GT 6/- | 6A88 o) | SFS  8/- [12ADG §/- b7 7/~ | SOL6GT 8/8 | DaFoe ECHAZ 9/6 SN prCad PYss 8/ | UFS0  8/-
104 8- | 6ass 84 | SF7.  B/~[12AL5 7 | 2001 20/ g ELSS  8/- | pCC8S 8/ 86 | UFSs 8-
105 o | 6ABja oo | OFBG 8- 13AQ8 /- | soAs 3. |2°Cl 10/8| DET22 4p/6 | ECHSL e/ | kras g | Pocss 12/ | pritd M8 ypeg 1.
ix2B 7- | 6 ws | SF11  8/-| 19AT6  6/- [ soc1 7/p | 80A3 8/8 | DFo6  7/6 | RCHS3 7/6 | gy ¢ | PCCSY 1276 1 UFss 78
Ths 8/- | 6AU4GT 9/- | OF13,  8/8| 1aAT7 4= | 3015 21/ | 9C1 12/~ | DK93 9/ | ECL8O 78 | prgy g5 | PCCISY 18/~ [ QQV0S-10 S :
aD21  8/- | 6AUS  9)- 6F14  15/- | 19AUG 8/~ | 30017 13/- | 150B3 10/~ | DKoc 8/ gcx.sa 76 | ELgs  ¢/- | POF80 7/6 35/- e :/I;
ax2 3/~ | 6av6 .| SF1S 1l-0195AU7 /8 | 30cIs 11/~ (807 9/~ | DLez 8/ | HOLSd 9/8 | EL360 ggi. | PCP82 g/~ | TTIS 38| Gt (O
3a4  4/- | 6AWBA 14/ | SF17 8/~ | Jopve §- | 30Fs il | 880A | DIss 4 | Borag 3/ | EL821 8/ | PCRa4 8- | TT2L 38/-] gy, T
s 70 | eAxsoz ore2 iUS|12av7 - aoFL1 18/6 | 872A  -| Dros o | Rese gjo | EM3 1% | PCPSC e | TVOS10, | yyy g
3Q4 68 18/6 | SF28 12~ 12AW6 20/~ | S0FL12 12/~ | 954 B/-| nyos  6/8 | prara 8. | EM3% 8/ [ PCF87 13. 76| gus 3=
3Q5GT/GO/8 | 6B /- 125 | 13AX7 e/~ | 30FL16 12/~ | 050 - pros  7/- | EFse sje | M7l 186 | PCFS00 L. | U25 11| gyIN ¢y
384 - | 6B8 - gg u‘;/: 12AY7 10/- | 30L1  6/8 | 936 2-0 SaoT v e /8 | EM80  7/- | PCF801 11/- | U26  11/- UYL 9.
3V4 8/- | 6BBGT §/- | gpsy sI/ 12BAg 6/~ | 30L15 12/8 | 9B8A  &/-f pup o, m/_ EF40 10/- | EM81 7/6 | PCF802 11/- | Ulol 11/8 vyqa  6s
SRIGY 9/- | 6BAG B/~ s | 12BEE & | 30L17 14/ | 959 8/« : EF4l  8/8 | EM84 8/- | PCF805 11/- | U251 12/8
5T4 8- | 6BE6  &)g | 006G 2/6 1B E 7/: 30P12 10/- | 2050 12/6 | E8SCC 14/- | EF42  8/- | EM87 7/- | PCF806 13/- | U281 13/- | UY82 9/8
U4 8/~ | 6BGGG 16)- | 638 9/-| 1IBMIA W= | Goprg 140 | 5763 30/-| BABOSO 7/ | EFSO /- | ENol 6/ | PCFS08 18- | U262 14/ | UY8S 6/
5U4GB 6/6 | GBHG 7/8 | 635G  4/- /- | 30PL1 1g/- | 6136  9/- | EAF42 9/- | EFS4 6/~ | ENo2 6/- | POLSO 12/6 | Usol 1g/6 | W21  §/-
SV4G_ 9/- [ 6BJ6 8- | 68 8/6 | 13E1 _20/- | 3,pyr)3 19/ | 6146  27/6 KB4l 8/- | EFS5 8- | pys)  g. | pcrel 9/- | Utz 7/- | WBIM  6/-
8Y3GT 8/ | 6BK4 25/ | 637 8/- | 12I5GT 3/= | gopy,14 1g/¢ | 6169  32/-| EBC21 7/8 | EF80  §/6 | kY8l 8/- | PCL82 8/- | UBOl 18/- [ X685 5/6
5X4G  8/- | GBKTA /- | 6K6G  6/- | 1™7GT 7/8 | 50pyg 19/ | 7851  30/- [ EBC33 7/- | EF85 6/6 | EYs3 9/8 | POL83 8/6 | UABCS0 8/6 | X66  8/-
ozs 7/8 | 6BLIGT /- | 6K7GT 5/- | 12Q7GT /6 | a5A3 12/ | 9002 5/6 | EBC4l 8/ | EF86 B/- | EYR4 7/6 | PCL84 8/6 | UAF42 9/- | X78 20/
Z4G 8/- | GBN6 7/8 | 6K8 8/- | 128A7 7/- | 35A5 11/ | 9003 9/- | EBC81 6/6 | EF8Y 8/6 | EY86 7/6 | PCL85 9/6 | UB4l 11/- | X81M 18/
G/JOLQ 1/ | 685 11-| 6L6GA 8. | 128CT 4~ | 36Cs  o/6 | A2l34 /.| EBCY 4/g | Erol 4/ | EZ41 gl | PCLES 0/g 1 8-|2z129 7
6/6 | 6BQ7  8/-| 6P25 12/6 | 128F5GT 9/- | 35D5 12/~ | A2293 16/-| EBCS1 6/- | EF92  2/- | EZ80 5/6 | PCL8O1 12/- | UBC81 8/- | 2769  23/-
SEMI CONDUCTORS—please write for leaflet with specifi- FOR P.K. SCALER AND TIMER HEADPHONES

uﬂons of Gl;nernl Purpos.e Germnnlum and Bilicon Diodes,
HIGH VOLTAGE ZEKEB DIODEE 1.5 watta, 5% tolerance.
ZNB20 (20V) 8/6. ZNB10 (10V) 8/6.

CATHODE RAY TUBES 3GP1l—as recommended in the
Practical Electronics Oscilloscope in Mnrch and April issues.
2. 11(‘)0 P.P.5/-. Ba:;. 6/8. DG7-5; 2} screen; 6 3V heaters;

GBIOH DEKATRONSR.
1/8. P.P.1/8 per set.
FERRITE ROD AERIALS
PW/FRI for LW/MW pocket superhet, 5° rod. 8/8. RA2W
for LW/MW Transistor sets with aerial coupiing. 1%2/8.

Ferrite Rods only }° dia. X 6* long. 1/9.

LA2 POT CORE ASSEMBLY
with coil former. For use up to 100 kcls.

40)-,

5 mm{V tor
X and 200 mm/V _for ¥; Green phosph di
ence. £2.150. P.P. 5/-. Base 1/9.

persist- | Ce

‘Q’ at 80kc/s-435. 65 turns for Imb 7/8. P.P. yd

PLEASE S8END BAE (FOOLSCAP) FOR FULL PRICE LIST

Base 3/8, Indicator shield | DLRS, Low Impedance, balanced armature. Earplecea can

Max. | 8mall quantity available of second hand auembllea checked,

l fease add £/6 nuorpou
Please address sll uonelpondonce to the Held Office.

used a8 gound powered Mictophones. 10/-.
CLR High Impednnce (2000{ per insert). 15/
0. 10 Assembly:
Movlng Coll Beadpbones with moving coil Hand Microphone
fitted with press-to-talk switch. Rubber earpads. Cord
terminated with army type 6-point moulded connector.
w impedance.” Brand new. £0/= ea,

8/8 ea.
0 2/=.

P. & P. 3/6 per set.
No C.0.B. rs AceeD

in perfect order.

BASI

l []
Jects ™
-

You'll find it easy to learn with this outstand-
ingly successful new pictorial method—the
essential facts are explained in the simplest
fanguage, one at a time; and each is Jlustrated
by an accurate, cartoon-type drawing.

The New Picture-Book way of learning

ELECTRICITY (5voLS)
ELECTRONICS (6voLs)

The books are based on the latest research into
simplified learning techniques. This has proved
that the Pictorial Approach to learning is the
quickest and soundest way of gaining mastery
over these subjects.

ENTHUSIASTIC READERS SAY

, 1 am pleased to inform you that I shall be recomimending

BASIC ELECTRONIC CIRCUI

I would like to retain the inspection copy for my own use .

. I consider this series of books would be cheap at double
* A.C.P., CHESHIRE

A TECH-PRESS PUBLICATION

rh'e.price oc

The serles will be of
exceptional value in
training mechanics and

technicians in Electricity,
Radio and Electronics,

WHAT THIS MONTH'S

TS, Part 2, to my students.

3

K.CJ, DAGENHAM

POST NOW FOR THIS OFFER 1!
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To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent
Please send me Without Obligation to Purchase, Basic Electricity/Basic
Electronics on 7 Days® Free Trial. I will either return set, carriage paid,
in good condition within 8 days or send down payment of 15/- (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment
of 15/- (Basic Electronics) followed bé 6 fortnightly payments of 12/6.
Alternatively, I will send 68/- (Basic Electricity—S parts). 81/- (Basic
Electronics—6 parts) post free. This offer applies to United Kingdom

only.
Tlck against set required (only one sct allowed on Jree tria
BASIC ELECTRI e}ZI'I'Y ELEC’I'RONICS o
Signature
(If under 21, signature of parenmt or guardian)
Name
BLOCK LETTERS BELOW
FULL POSTAL PE3
Address
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Enjoy yourself and Save Money
by Building Heathkit models

A wide range of well designed quality kit sets to choose from

A KIT FOR EVERY INTEREST ... HOME, SERVICE WORKSHOP, LABORATORY

Ease of assembly is guaranteed

Even for those without previous experience— by the comprehensive,
yet simple step-by-step construction manuals supplied with every
Heathkit model.

Save £ £'s building the models

Heathkit units cost considerably less than comparable pre-assembled
equipment. You cannot buy the parts any other way as cheaply.
Guaranteed performance

Every Heathkit product—assembled in accordance with our com-
prehensive construction manuals is guaranteed to meet published
performance specifications, or your money will be cheerfully
refunded.

Convenient credit terms

By taking advantage of our credit terms—you can enjoy your model
right away—and pay for it in easy monthly instalments, Deferred
terms available over £10 in U.K.

- oAb

TRANSISTOR
'SCOPES POWER SUPPLIES TESTER

Instruments for

3in. LOW-PRICED OSCILLOSCOPE. Model
0S-2. Ideal for servicemen. Compact: 5" % 71"
X 12°, We. 93 Ibs. “*Y" bandwid th, 2 c/s—3 Mc/s.
T/B 20 c/s—200 kc/s in 4 ranges. Kit £22.18.0.
Assembled £30.8.0. 9v.

cors and diodes.
Kit £24.18.0.

MULTIMETER. Model MM-jU. Ranges 0-1.5v
to 1,500 v A.C. and D.C. 150 uA to [S5A D.C.;
0.2 to 20 MQ2. 4 in. S0uA meter. Kit €12.18.0.
Assembled £18.11.6.

calibrated harmonics.
£19.18.0.

S5in. FLAT-FACED OSCILLOSCOPE, Model
10-12U, Lab. performance at utility ‘scope price.
Y’ bandwidth 3 ¢/s to 4:5 Mc/s. TB §0¢/s to 500 ke/s
in 5 steps. Built in Iv calibrator. Dim.: 8§*w X
14" h 3 17° deep. Kit £35.17.6. Assembled

€£45.15.0,

Kits for Hi-Fi_ Audio
“MALVERN" Hi-F1 EQUIPMENT
CABINET., Will house all your Hi-fi equipment.
Left *“in the white.” Size 39% x 32 x 21{ in.
Kit £18.1.0 (inc. P.T.). A wide range of other
cabinets.

o S U W
Radios,

“OXFORD "
PORTABLE, Model
leather case. LW
£14,18.0 (inc. P.T\)

RG-1.
HI-FI FM TUNER. Range88-108 Mc/s. Available
in two units, sold separately. TUNER (FMT-4U)
10.7 Mcfs IF £2.15.0 (inc. P.T.). IF AMPLIFIER
{FMA-4U) power supply and valves £13.13.0.
Total Kit £16.8.0.

1 fattice crystal filter.
£53.0.0.

JUNIOR
Model EWV-!t,
made. Special
£7.13.6 (inc. P.T.)

ELECTRONIC WORKSHOP,
20 exciting experiments can be

J Assembled £21.7.6.
solderless connections. Kit

AMPLIFIER.
output. Four inputs

heavy duty speakers,
Elegarit

TRANSISTOR MIXER., TM-1. A must for
the tape enthusiast. 4 inputs, 9 v. battery
operation. Kit £11.16.0. Assembled £16.17.6.

vides complete d.c. analysis of PNP, NPN transis-

Internal battery for tests up-to
Assembled £35.10.0.

R.F. SIGNAL GENERATOR, Model RF-IU.

Freq. coverage from 100 kcfs-100 Mc/s on six

bands on fundamentals and up to 200 Mc/s on

Kit £13.8.0.

FULL RANGE OF MODELS IN ¢
FREE CATALOGUE ¢ dsso.

SIMPLY SEND COUPON BELOW TO )
Dept. PM, Gloucester

Miscellaneous

LUXURY
UXR-2.
and MW Coverage. Kit

GENERAL COVERAGE RECEIVER,
Freq. coverage 600 k¢/s-1.5 Mc/s.
Mc/s in 6 switched bands.
Kit £39.18.0.

6W QUALITY STEREO AMPLIFIER. Model
S-33H. An inexpensive stereofmono amplifier.
Ideal for use with the Decca Deram lightweight
pickup. Modern attractive styling. Kit £15.17.6.

STARMAKER-33 TRANSISTOR PA/Guitar
Full 20 wates (33 wacts IHFM)
on two channels. "Two
Compact size,
cabinet. Kit
£59.10.0, legs or castors extra,

AUDIO

Cabinets, Turntable units, Mono and Stereo Amplifiers, Pick-ups,
Speakers, Speaker Systems, Mono and Stereo Control Units, Tape
Pre-amplifiers, Tape Decks, Transistor Mixer.

RADIO

AM/FM and FM Tuners, Transistor Radios, SW and Communication
Receivers.

TEST INSTRUMENTS

A wide range of Audio Test, Home Workshop, Service and Laboratory
Inseruments.

AMATEUR GEAR

A wide range of equipment.

MISCELLANEOUS

Hobby kits for the youngster, Tool kits, Intercoms, Electronic Organs,
PA/Guitar Amplifiers, etc.

NAL

SIG TV 5
GENERATORS A

GENERATORS

VALVE
VOLTMETERS

Test, Service, Home. Workshop

TRANSISTOR TESTER, Model IM-30U. Un- 6éin. DE LUXE VALVE YOLTMETER, Mode!
matched in quality, performance and price. Pro- [IM-13U.

1 Measures ac and dc voles 0-1.5 to 1,500 V
in 7 ranges. Res. to 1,000 MQ} in 7 ranges.
Modern styling, with gimbal mount. Kit £18.18.0.
Assembied £26.)8.0.

TY ALIGNMENT GENERATOR, Model
HFW-I. 3.6 to 220 Mc/s on furndamentals.
Unique electronic sweep oscillator. Built-in
fixed and variable marker generators %5 Mcfs
crystal). Kit £37.18.0. Assembled £47.10.0.

DECADE RESISTANCE, Model DR-IU. Range
1-99,9990Q in [ steps. Kit £10.8.0. Assembled

Assembled

DECADE CAPACITOR, Model DC-{U range,
10044:F to 0.111 uF in 100 pupF steps. Kit £€7.5.0.
Assembled £10.8.0.

construction kits

TRANSISTOR GENERAL COVERAGE

RECEIVER, Model GC-IU. Frequency coverage

$80 ke/s—30 Mc/s in 5 bands. Kit £37.17.6.
Assembled £45.17.6.

Model

1732 20 + 20w TRANSISTOR AMPLIFIER,
Model AA-22U. Ourstanding performance for
price. Send for full spec. Kit £39.10.0, less
cabinet. Beautiful cabinet £2.5.0 extra.

New! Berkeley SPEAKER SYSTEM. New
construction gives faster assembly. Professionally
styled walnut finished cabinet. 2 speakers cover
30 ¢/s—17,000 c/s. Only 71" deep X 26° h X 17°
wide. Kit £18.18.0. Assembled £23.0.0.

SSU.l SPEAKER SYSTEM. A practicar
solution to the problem of a low-price speaker
system. Two speakers. (Bookcase) £11.17.6
;i.'t_)(in:. P.T.) (Wwvith legs) £12.12,0 Kit (inc.

ﬁﬂ.—w.

TRANSISTOR
Beautiful solid

Many features incl.
Assembled

Tremolo.

£44.19.0. Assembled

See the complete Heathkit range in the FREE catalogue

RECORD PLAYERS g

HI-Fl = QU/AJ.IT!3 o
% STEREO and MON
CABINETS AMPLIFIERS

TRANSISTOR
PORTABLES

TAPE DECKS CONTROL UNITS

SW RECEIVERS
TRANSMITTERS

FM & AM/FM

RADIO TUNERS SPEAKER

SYSTEMS

Welcome To Our
LONDON HEATHKIT CENTRE

To DAYSTROM LTD., DEPT. PM-3, GLOUCESTER, ENGLAND

Please send me FREE BRITISH CATALOGUE (Yes/No)..
In response to the request of many .
customers, we have opened a showroom Full details of m0d3|(s) o
and retail stores at Ametican NAME
233 Tottenham. Court Road (BLOCK CAPITALS)

WHEN YOU ARE IN TOWN, WE HOPE ¢ C tlosue 1-PP. | aAppRESs 3
THAT YOU WILL VISIT US THERE (Yes/No)

. PM-3
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MINIATURE
METALLIZED
POLYESTER
CAPACITORS

These small moulded metallized polyester capacitors are
ideally suited to the applications of printed wiring panels
and transistorised circuits. The use of the new dielectric
material and unique construction combine the advantages

of small physical size and superior electrical characteristics Cap. | Dimensions | Tecc.
which meet the requirements of H.s DEF. sor1 o T T_|Type No
Specification. | i
CONSTRUCTION 250 V. D.C. at 85°C working
The windings are virtually nomp-inductive and the wire o 11/32in. | 7/32in. | pMxi
terminations are soldered direct to the metal electrodes = I 9 mm 5-53';!"
eliminating contact resistance and ensuring the minimum glogy| 12 | TR | gz
possible inductance. 0022 | Y32 | 7/32in PMX2
Cap. Tolerance : -} 20%, Insulation Resistance : e 1] 3"7‘.!“ 75/3?!:
10,000 megohms or 2,000 ohm farad I3’ € 0.033 | 'Y32in. | TP PMX5
Voltage Rating : whichever is less. S " 3'"2!“ 7 32~m
Peak ripple voltage and D.C. voltage Terminations : 0.047 9/ s 5 é ior PMX3
must not exceed rated D.C. voltage. 22 SWG solder-coated: parallel 7 l"61!“ 9/3’;."
wires for vertical mounting. | 0.068 ”/ [ 2 ! PMX8
Power Factor : Finish : L_oe 7/16in 9/3%m,
<0.0l at | Kcs. at + 20°C. Insulated—special non-cracking heat 10mm. 0.1 ”/ n’: 4"":‘ | PMX4
resisting thermosetting compound - - L — =
Temperature Rating : providing good insulation and good 400 V. D.C, at 85°C working
Suitable for working at + 85°C.  protection against the ingress of - ——
without derating. moisture. 0.01 ”9/32""- | s7é32”"- ‘ PMX41
- mm = mm
0.022 | I9/32in. 7/32in. PMX42
* 9 mm
THE TELEGRAPH CONDENSER CO. LTD. oos3 | T/iem | 933n | owxes
Electronics Division - North Acton - London: W.3.: Tel. ACOrn 0061 - Telex: 261383 ’ Wmm 7.2 mm
(also at) CHESSINGTON, SURREY & BATHGATE, SCOTLAND 0.047 7{'6"‘- 9/32in. | pMx43
: | Wmm | 7.2 mm |
o BLOCK CAPACITORS
Fo r q u Ick easy New and Guaranteed. Send for List, over 2,000 in stock at a fraction
3 ¥ of maker's price.
LATEST ARRIVALS
au t ess D.C.V. wkg Temp Price Carr.
. 750 60°C 10/6 26
350 60°C ge 2/~
so erlng 8 1,500 60°C 17/6 3/~
P o owe
8 600 60°C 7/6 2/~
. . r . 8 400 71°C 86 2~
Ersin Multicore 5-core solder is easy to use and economical. 2 2,000 60°C 12/6 2/~
It contains 5 cores of non-corrosive flux, cleaning instantly Dubilier 8 o See Zﬁ ;;:
heavily oxidised surfaces. No extra flux is required. B::g:gz: Sl 11000, ioRs mg %;:
Ersin Multicore Savbit Alloy considerably reduces the Dubilier 0.1'40.1 6,000 71°C 8/6 -
wear of copper soldering iron bits. ’ 8N S T———
—=p ] ALL PRIMARIES 200, 230, 250V.
HANDY SOLDER LOW TEMPERATURE Tyee DG LD /TRy
A 3.4.5.6.8.9.10.12.15.18.20.24.30V. .. 25/ =
DISPENSER SOLDER ey i e i
s'f:\?éﬁf' xillls.w'.g. Size 9 pack contains S B!:ic' . g ;#; ;56
alloy in a 24 ft. of 60/40 high LS s
continuous ¢oil, used tin quality zi ,.w.g. E 6'?;5;,'0" % ;;;; ;52
tdl:ie,ct t:;?m free- 2/6 each G 12.18.20.24.30V. .. 10 69/6 716
standingidispenset, Size 10 pack 212 f1. ANY ‘SPECIALS' MADE TO ORDER UP TO I1500VA. DOUBLE WOUND
2/6
sach 15]- each. 7-10 DAYS DELIVERY. LET Us QUOTE YOU.
MOTORISED UNI-SELECTOR No. 1 sy
1 B8 banks 50 pos:gu_sns. arnnud.lo give Lised N
VBIT BIB WIRE 4 banks {00 positions. Ex-equipment, "“‘{s‘\“\““§
in perfect condition. These Selector ¢
Cso'nztsi:s 3:2:‘01'03'1 ft i:%'%ﬁﬁ#:n Switehes have been carefully removed ““ N°2 -‘a.ﬁ R
)TOX. . from & modern PABX (installed new 3
of 18 s.w.g. SAVBIT Stripsinsulation in 1960).
?:,h;);.a.:‘l;xl);;/a‘;lagble Adc'ulst wire clea.nly". £3/19/6. P.P. 4/6.
.W.E. Justs to any size,
5/. each 4/- each BRAND NEW ELECTRIC 30 AMP. VENNER
TIME SWITCH. Type MD | BP,
Size 5} X 8 X 4} in. deep, 24 hr, dial. One on, one off.
. . Beautifully finished in_ black bakelite case with perspex
Available from all Electrical and Hardware shops. o o oIl g or s R Leation  of miake '3
If unobtainable write to: Arms for excra switching 6/- per pair.
s SEAICARE S D SAMSON’S ELECTRONICS LTD.
M.4/B g, Hemel B mppICa ISR s e pateic 3636 Tol. PAD 7651 9-10 CHAPEL STREET, LONDON, N.W.| Tel, AMB 5125
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HOME

For the Finest Value and Service to the

CONSTRUCTOR AND

THE ELECTRONICS ENTHUSIAST

We consider our construction parcels o be the finest value on the home soustructor market. It on receipt you feel not com- |
petent to build the set, you may return it as received within 7 deys, when the sum paid will be retunded less postage. |

TRANSISTOR
THE SKYROVER RANGE

7 tra tor and 2 diode superhet
ortables—covering full med, plus ¢
W Bands.

The SKYROVER Mk Ill.

(Illustrated). Now supplied with redesigned

plastio cabipet in blaek, grey and chrome with

sdgewise controls,

Controls: Waveband Belector, Volume Control

with on/off 8witch, Tuning Control. In plas-

tic eablnet, slze 10 X 6} X 3}in. with metal
trim and carrying handle,

Can now Poat

be built for £8 Y 19 0 6 5/ extra
H.P. Terms: 27/- deposit and 1] monthly
payments of 15/9. Total H.P.P. £10. 0s. 3d.

The SKYROVER De Luxe

Tone Circuit is incorporated, with neparate
Tone Control In addition to Volume
Control. Tuning Control and Waveband
felector. In a wood cahinct, size 11§ x 6§ x
3in. covered with a wasbable materinl, with
plaatic trim and carrying handle. Also ear
aerial socket fitted.

Ca T
Mnb:uot'ror £1 0-1 9 . 5[‘.)3;_:(",;

H.P. Terms: 33/- deposit and 1l montMy This eonversion is suitable for both recei-
payments of 19/2. Total HP.P. £12. 35. 10d. vers that have already been construeted.
Data for each reoceiver: 2/8 extra. Refunded if you purchasc the parccl. FPour U2
batterles 3/4 extra. All components avaliahle separntely.

REALISTIC SEVEN

Fully tunahle Jong and medium bands. Uses 7 Mullard
Transistors; plus Diode OA70.

STAR features:

@ 7T 8 h
high flux ks @ Al
single printed circult board, slze 5}in. X 5iin. In one
complete assenihly. @ Plastic cabinet, with carrying
handle, size 7in. X 10in, X 3}in., o blue/grey. @ Easy
to read dial. @ External socket for car acrial @ I.F.-
freqnency 470 Xcfs, @ Verrite rod interna! aerial.
@ Operates from PP9 or similar battery' @ Full com-
prehensive data supplied with each Receiver. @ All
colls and I.F.3, eto, fully wound ready for immediate
assembly. An outstanding Receiver.

vl}EI\LISTIC SEVEN De Luxe

ith the same ek 1 i, aa standard niodel —PLUB A SUFERIOR W
CABINET IN CONTEMPORARY STYLING i In at h I? mnl?lglll),
with super-chrome trim and carrying handle. Also a full vision circular dink, externally
monnted to further enhance the pleasant styling. ONLY #1

Both models: Battery 8/9 extra. (Al componenta available separately,) Data and
instructions separately 8/8, refunded if you purchase parcel.

SINCLAIR SUPER MINIATURES

We stock the complete range of Binclair Buper-miniatures.

LONG WAVEBAND
OVERAGE (I8 NOW AVAIL-
ABLE FOR THE SKYROVER
A simple additional circuit provides
covernge of the 1100/103¢M. band {ine
elnding 1300 M. Light programme). This
Is lo addition to all existing Medium
and Bhort wavebanda. All necessary
components with construction data.

only 107~ extrs Post Free.

@ 350 MAl output 4din.
i d on a

Can be bultt for

£6.19.6

P.& P 40

THE MIGRO-6 miniature radio only 1 X 1 HES

THE SLIMLINE 2-transistor pocke{n‘dI)f) ‘%x &5 :; l: :
THE MICRO-FM. (tunerfreceiver) 1519 6
THE X-20 20 watt P.W.M. 27196
Available ready built, tested and g d p— £019 6
THE X-10 10 watt amplifier and p 251968
Available ready bullt, tested and g teed £26 19 6

VEROBOARD — vcmbm“:ﬂls nb:::::hdgr:"'l "““';‘“ed board with
copper atrips ed to it and pi hag
regular matrix of holes. Ideal for producing single Items. Adirlsrcalsihig
ry Aocessories
:g,/{ﬁ:: 33 X ‘Z‘]h;n. Termina) pins — pkt. of 50 ..
2} X 8pot face cutter tool .
45/1507 3% X Sin. . potaceicnt on tho

6/1508 33 X 34§ l”inh‘l;crung‘ tool ...
E ost 6d. to .
44/1605 33 X 17 in. i

Orders of 10/- and over post tree.
TRANSISTORS ALL BRAND NEW AND GUARANTEED
GET 81, GET 83, GET 86 2/0: B73A, 874P 3/8; 0C45, OCT1, OCS1D 4/6; OC 44,
00 70, OC 76, OC 81 §/6; (match pair 10/6); AF 117, OC 75, OC 200 8/6;
%;2, OC 43, 0C 73, OC 82 7/0: 0C 201, OC 204 15/-: 0C 203, OC 206 19/8; OC 28

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock.

TO—O01B 405 ke/s. - 2 ke/s. TO—02D 470 kefe. = 1 ke/s.
TO—O1D 470 kcfs. % 2 ke/s. ‘ TP—O1B 405 ke/s. = 2 ke/s. /6 eacH
TO—O02B 465 kefs. % 1 kefs. TF—O1D 470 kefs. = 2 kcfs. Post 6d.

CONSTRUCTORS BARGAINS

SPECIAL PURCHASE OFFER
7 TRANSISTOR RADIO CHASSIS

Buperhet chasels, fully bullt—by fumous British manufacturer—
on printed circult. Uses 7 Newmarket transistors giving 500 m/w
push-pall output—3 LF. stagea; ferrite rod aerinl. Covers fuli
long and waveband / M aund 1200/2000M apd
switched band spread on 208M (Luxémbourg). 4lin. speaker;
fitted: volume contro] on/off switch, tuning dial and position for
car aerlr) socket. Uses any 9V battery.  Overall dimensions—
7in. X 4Hin. X 2in. Absolately complete except for cabinet.

LASKY'S PRICE 69/6 ro .-

Recommended battery PP6 2/8 or PP7 3/3 extra.

The * Sixteen "' Multirange
METER KIT

This outstanding meter was featured by Practical Wireless
In the Jam. *04 lssue. Lasky's are able to offcr the come
plete kit of parts as specitied hy the designer.

RANGE SPECIFICATION: D.C. volts: 0-2,5-23-50-250-500
at 20,0000Q/V. A.C. volts: 0-23450-250-500 at 1,000Q/V.
D.C.current: 0-30pA, 0-2.5-50-250mA. Reaistance: 0-3,0000,
0-200kQ}, 0-20 M. Basic movement: 404\ f..d. moving
coil. With umiversal shont full scnle deflection current Is
30uA. Biack plastic case—33 %53 1jln. Controle: 12
positian range switch; separate slide switch for A.C. volts—
D.C. ohie; ohws zero adjustment pot, meter, meter zero.
Power requirements: One 15+, and One 1.5v. batts. Comiplete  Data and clrewt avall-
with all parts and full construction details. H.P. Termns able separately, 2/6;
available. refunded Iif all parta

LASKY'S PRICE £5.19.6. r . r.. oot s

batteries 2/ extra.

FROM PRE-AMP TO 20 WATT HI-FI STEREO
ASSEMBLY WITH MARTIN AUDIOKITS

Using specially developed circuits,- tbe very latest transistors and printed circults—
these kits are all faily checked and tested before leaving the fuctory. Althongh the kita
are basicnlly designed for use together the pre-amplifier and mixer atages nay be uscd
to great advantage with ing valve or t int, t

KIT B-stage Matching Inpnt 8elector Unit, LASKY'S PRICE 47/6.
Presampliticr with volnome control LASKY'S PRICE 37/6.
3-Channel Mixer with plug-in
individually riatching each circuit.
8/8each...o..crviiiininnn

Preeaniplifier with tone/volunie ¢ontrol stuge
10 and 3 watt Main Awplifier

Power supply converter nnit

18 ohm version of Kit >

Power supply for Kif

CIAL
" Give a Lasvky’s Gift Voucher

' The ideal gift for all special occasions. Any value in maltiples of 10/6 (min.)
upwards. .

] You give pleasure with a Lasky's Gift Voucher.

P e e e S S S S S S 2 o b 2 L L]

TEST METER ADAPTOR

Type P.E. £20—(his ia a fully transistorised devicc
which enables any 50 micronmp D.C. Multineter to
be used in place of o valve volt meter. On the 1V.
range an impedance of 1 megohm is offered which
increases on the 1000 V. range to 100 megohma.
7 ranges: 1 to 1000 voits. Designed for immediute
connection to Avo 8 and similar size meters but
quite suitable for use with any other 50 microamp
meter. Blze6X 6 X 5in. New and boxed. List
Price 7 &

7 Gons.
LASKY'S PRICE 39/6
Post 3/G. Set of batteries 7/5 extra.
GORLER UT 340
FM/VHF TUNING
HEART

Permeability tuned — covering 87 to

08 Mcfs. For use with one ECC83
valve. Inmetalcase, size 3X 2} X 1}in.
Circuit supplied

LASKY'S PRICE 19/11 Post 2/-.
ECC835 valve 9/- extra

aptors for
Adaptors
LASKY'S PRICE 79/6.
LASKY'S PRICE 62/6.
LASKY'S PRICE £5/12/6.
LASKY'S PRICE 52/6.
LASKY'S PRICE £6/12/6.
LASKY'S PRICE £2/15/

INTEREST ITEMS!

U.H.F. TUNERS

Onlyafewavailable. Complete
with PC86 and PC88 valves.
‘We regret no circult or data
is available. Knobs included.

LASKY'S PRICE
69/6 Post 2/s.

207 EDGWARE ROAD, LONDON W.2
33 TOTTENHAM CT. RD., LONDON, W.I
Both open all day Saturday, Early closing Thursday.

Tel: PAD 3271
Tel : MUS 260S

Please address all Mail Orders and Correspondence to 3-15 Cavell St., Tower Hamlets, London, E.I.

LASKY'S FOR SPEEDY

42 TOTTENHAM CT. RD., LONDON, W.I
152/3 FLEET STREET, LONDON, E.C.4

Both open all day Thursday, Early closing Saturday.
Tel.: STE 48212

Tel: LAN 2573
Tel: FLE 2833

MAIL ORDER SERVICE
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EXCEL

I

Make a wonderful range
of in erpen;/ve de vices _,
/

; RY RE!D SWI‘I‘CHES

Can be actuated by permanent or
electromagnets to provife ex-
cellent basis for a wide range of
inexpensive  devices such as
burglar alarms, limit switches,
door bell switches, ete. Tre-
mendous reliability factors and a
working life of about 100 times
that of microswitches and the
uses to which they can be put is
fimited only by imagination. Each
switeh :upplied complete with

'l
on instr

an
ideas information. SUITABLE
MAGNETS |/- extra.

REED SWITCH COIL8 4/- post free

Specially manufactured to provide

electro-magnetic  operation  of
Dry Reed Switch described above.
Coil is simply pushed on to glass
tube and centrally located over
switch contacts. Works from
any 4=12 v. D.C. supply. Size
overall } in. diam. % {in. long.

CHANGEOVER REED
SWITCH. 12/6 Post Free
Similar in construction to types
listed above except that the reed
is spring-loaded  against one
contact until actuated by a field
from a permanent or electro-
magnet to transfer connection
to a second contact. Glass size:
1375 in. long x 0200 in. dia,
Breakdown voltage 350 volts DC
minimum. Contact rating for
long life 250 m/A at 250 volts AC,
Ampers turns to Just Operate

70-120. Release 30-70.

5u/mull/llllm

MULTIMETER
Meticulously constructed and em-

E4'l9-b' %

silver plated low-loss selector switch.
Housed in robust plastic case with
wide clear view dial. Sensitivity of
20,000 ohms per volt DC and 10,000
ohms per volt AC makes suitable
for most electronic measurements,

Ranges : DC : 0.5-25.50-250-500-
1,000v. 50uA.5.50.500mA. AC :

0-10-50- 100-500-1,000v. RESIST-
ANGCE: 0-6K-60K-600K-6meg.

OUTPUT: —20 to + 22db. SIZE:

Through this 1GS
3-way Training Method :

MASTER THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That's because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. Its the only sure way to
success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE
To many this aspect is a bitter problem. Even
g more so because no electronic engineer is complete
without a sound working knowledge of maths,
But new ICS teaching makes mathematics easier
to learn.
Wide range of courses available include:
Radio/T.V. Engineering and Servicing, Colour Television,
Electronics, Electronics Maintenance, Instrumentation and
Servomechanisms, Telemetry, Computers, etc.
NEW! Programmed Course on Electronic Fundamentals
EXPERT COACHING FOR:
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES
R.T.E.B. RADIO/T.V. SERVICING CERTIFICATE
RADIO AMATEURS’ EXAMINATION
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY
And there are practical ‘learn as you build*’ radio
courses as well,

Member of the Association of British Correspondence Colleges.

fFoR FREE HANDBOOK POST THIS COUPON TODAY

1CS, Dept. 151, INTERTEXT HOUSE,
PARKGATE ROAD, LONDON, sS.w.N

ADDRESS

.
:
;
' NAME
;
)
)
:
.

OCCUPATION AGE 3.66

[ INTERNATIONAL CORRESPONDENCE SCHOOLS
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ploying heavily damped jewelled 3% x 5ix 11 in. deep. Complete with
meter movement allied to first gradu test leads, battery and full instruc-
tolerance componen:s and heavy tions.

TYPE |—Plastic encapsulated I in.
diam. X % in. thick. Time response
2 megohms, Resistance 100 Lux-

Mal /A
Automiﬂc 22
1 700 to 3,000 ohms. Max.

’ co”‘\ROLs volts 200. Max, current 1 o/_ Post

CADMIUM SULPHIDE TYPE 2 250 mW. Free
P OIO‘CELLS TYPE 2—Plastic encapsulated § in.

diam. X # in. thick. Time response
| megohm. Resnsnm:e 100 Lux-500
to 2,000 ohms. Max. volts 8/ Post
Cadmium Sulphide 150.Max. current 7 mW. Free
photocellsarephoto- -
conductive devices,
i.e. they act.as lighe
sensitive resistors which become
more conductive when exposed to
light. They combine robust con-
struction with great reliability,
and can be readily fitted as light
triggering devices into 2 wide
range of simpie control circuits.
Typical uses include automatic
light controls for home and car,
flashing barricade or breakdown

TYPE 3—Glass sealed
TYPE | - with M.E.S. base. Glass

envelope % in. diam.,
TYPE 3 overall lengeh 1 in.
Time response 90 megohms. Resist-
ance 100 Lux-0-05 to 0+15 megohms.
Max. volts 150, 6/ Post
Max. current 75 mW. Free

TYPE 4 — Hermeti-
cally sealed, glass win-
dow faced. £ in. diam.
x § in. thick. Time

lights, e meters, brigh response | megohm.
controls. They are not polarity Resistance 100 Lux-
conscious and can be used with 15,000 to 50,000 ohms.
AC or DC supplies. Spectral Max. volts 100.

response covers entire visible light TYPE 4 Max. current 5/ Post
range. 20 mw. Free

Construct Electronics with NEW
VEROBOARD Quickly, Cheaply,

VEROBOARDS supplied by Proops P’ofess'onally

Brothers Limited have been specially designed to meet the needs of the
amateur constructor: hole m:trlces have been pitched to provnde the
greatest utility in a wide variety of circuit layouts; purchase price has
been kept low by the deliberate selection of one standard board width
(22 way) which may be used with almost any circuit but permits large
quantity purchase with attendant saving; specially prepared design
sheets are provided with each purchase to simplify circuit layout: acces-
sories have been kept to an essential minimum to further reduce cost.
VEROBOARD SHEETS. 12/6 each. Post Free.

Board size overall: 17 in. long X 3% in. wide 0.0312 in. thick. Each is
clad with 22 x 0.0015 in. thick copper conductors which are fully
pierced in line at 0,156 in, intervals across width and 0.2 in. along length.
Boards are treated with flux preservative to give protection and ensure
satisfactory soldering. A design sheet is supplied with each board.
SPOT FACE CUTTER. 8/6. Post Free. Specially designed hand
cutting tool with hole locating spigot. Light turning and pressure
removes copper conducting strip locally to make a neat break.
TERMINAL PINS. 50for 3/6. Post Free.

Made specially for Yeroboards of pre-tinned brass with a flat head to
give maximum contact, and self-cutting serrations near the head to
ensure 2 tight fit when pushed into the hole.

INTRODUCTORY VEROBOARD KIT. 24/-. Post Free.
Includes one sheet of Veroboard, Design Sheet, Spot Face Cutter, 50
Termina! Pins, and instruction on desnxn method and layout procedure.

HOURS: $am=bpm
Em ALL DAT DN SATURDAT

LIMLITED

o PROTHERS
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RADIOS..

Amazing performance and specification *
FULLY TUNABLE ON ALL WAVEBANDS

Push-pull output for room filling volume from rich toned 7° x 4°
tuning condenser.
Real leather-look case with gilt trim and shoulder and hand straps.

EXTRA BAND FOR EASIER TUNING
F PIRATE STATIONS, etc.

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

BACKED BY OUR SUPER AFTER SALES SERVICE

NEW ROAMER SEVEN Mk IV

7 WAVEBAND PORTABLE OR CAR RADIO
Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes
Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.

Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves.

The perfect portable and the ideal car radio. (Uses PP7 batteriés available anywhere.)
Total cost of parts now only £s |9 6 P.
L) L)

All components may be purchased separately if desired.
Parts price lists and easy build plans available separately

- at prices stated. Overssas post [10/-.

speaker. Air spaced ganged

Size 97 X 7° X 4° approx.

& P.
5/6

Parts Price List and easy build plans 3,-
(Free with kit)

NEW ROAMER SIX

NOW WITH PHILCO MICRO-ALLOY R.F.
TRANSISTORS

@ 6§ WAVEBAND ! i
@ 8 stages—$ transistors and 2 diodes

Listen to stations half a world away with this 6
waveband portable. Tunable on Medium and
I Long Waves, Trawler Band and two Short Waves.
Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size
74 x 54 x 1%in. (Carrying Strap 1/6 extra.)
ﬁ EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Total cost of all £3 |9 6 P. & P. Parts Price List and easy build
parts now only Qi 49 3/6 plans 2/- (Free with kit)

TRANSONA SIX
[ I s and 2 diod

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
High-grade approx. 3in. speaker makes listening
a pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear.  Attractive case in
grey with red grille. Size 63 X 44 X Min. (Uses PP4 battery available
anywhere.) Carrying Strap 1/- extra.

Total cost of all 59 6

parts now only

- & Y

tr

Parts Price List and easy build
plans 1/6 (Free with kit)

MELODY SIX

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
i ] rod aerial. Push-pull output. Wonderful
reception ot B.B.C. Home and Light, 208 and many Continental stations.
Handsome leather-look pocket size case, only 63 X 3} x 1jin. approx.
with gilt speaker grille and supplied with hand and shoulder straps.
Total cost of all P. & Parts Price List and easy build
parts now only 3/6 plans 2/-

(Free with kit)

NEW TRANSONA FIVE

“Home, Light, A.F.N. Lux. all at good volume”
G.P., Durham

@ 7 stages—S5 transistors and 2 diodes

Fully tunable over Medium and Long Waves
and Trawler Band. Incorporates Ferrite rod
> aerial, tuning condenser, volume control, new
type fine tone super dynamic 2% in. speaker, etc. Aftractive case. Size
61 x 4} x Min. with red speaker grille. (Uses 1289 battery available

anywhere.)
Total cost of all

parts now only 42I6

@ 7 stages—S5 tr istors and 2 diod
Covers Medium and Long Waves and Traw-
ler Band, a 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 ] X :
supersensitive Ferrite Rod Aerial and fine tone 2}in. moving coil
speaker, built into attractive black case with red speaker grille.  Size
53 x 1} x 3}in. (Uses 1289 battery available anywhere.)

Total cost of all 42/6 P.&P, Parts Price List and easy build
parts now only 3/6 plans 2/~ {Free with kit)

SUPER SEVEN

@ ? stages—7 transistors and 2 diodes

Covers Medium and Long Waves and Traw-
ler Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output, 3Jin. speaker (will drive
Size 7% % 5% X 1iin. (Uses 9v battery, available

£3.19.6

P. & P.
36

Parts Price List and easy build
plans 2/- (Free with kit)

large speaker).
anywhere.)

Total cost of all
parts now only

P. & P.
3/6

Parts Price List and easy build
plans 2/- (Free with kit)

BARGAIN
CORNER!

AQC. ELIKINATOR. To operate 9V Radios from Mains. Also recharges
9V batteries. Complete with leads for PP3 type batterles. Leads can be
adapted o suit other 9V battery types. Only 17/8. P. & P.1/-.
CRYSTAL EARPHONE. With lead, plug, switched socket and fitting
instructions. Only 6/6. P. & P. ]/

HEAVY DUTY CELESTION SPRAKERS.
perfect working order. 7°X 4°.

checks

dohm. 8lightly solled but in
Only 9/8. P. & P. 3/8.

SINGLE PHONES. Heavy magnet assembly. Impedance 60 ohms,
Only 8/8. P. & P.1/6. kL

FERRITE ROD AERIAL. Medlum Wave, 4°X %° Only 4/6. P. & P. 1/3.

Fitted

drive.

Callers side entrance
Barratts Shoe Shop.

THE SIG-GEN. A versatlle 8ignal Injector.
This ingenious device generntes an audible signal through the Audio and R.¥. ranges, With
variable output.
Compiete set of parta with full instructions.

QUICK CHECK TRANSISTOR TESTER. Checks gain of R.F. and Audio Transistors.

red grille, complete with Dial, Knobs, and 2§ Bpenaker.
with set of parts. 39/8. P. & P. 3/6.

1500mW TRANSISTOR AUDIO AMPLIFIER. Designed to give high quality at low cost,
This superb Amplifier uscs 4 Transistors including a special power type operating from a
12 voit battery. Variable input Impedance.
Loudspeaker.
including Transistors, Printed Clreuit Board, etc.
with sets of parta. §° X 4° 33 ohm speaker.

CYLDON PERMEABILITY TUNERS. By: anous manufacturer.

In originnl sealed cartons. GIVE AWAY PRICE 10/-.
TUNING CONDENEERS. Alr spaced fine quallity German manufacture with slow motion

RADIO EXCHANGE Ltd

6la HIGH STREET, BEDFORD.

Bomethivg no constructor should be withont.
Telescoplc Probe. Pocket size slim-line case measures 43 x 3} ¢ {in.
19/6. P. & P.1/0,

Also
for noise level and duds. All parts ready to be assembled In attractive grey case with
Slmple asseinbly fustructions free

Matches directly Into 25 ohnie—33 ohins
8peclal gain control circuit can also reduce noise to a minlmum. All parts
£2/8. P. & P. 2/6. Eaay bulld plans free
18/8. P. & P.1/0.

Fuoil M.W. coverage.
coupling col!, oscillutor coil, ferrite slugs and slow motion tuning with cureor, ctc,
P. & P 1/6.

0.0005. With oacillator section. Only §/-. P. & P. 1/8.

Open 9—5 p.m

pe 2
Saturdays 9—12,30 p.m.

Phone: 52367 =
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NOW FANTASTICALLY REDUCED

\£419:6 %

FREE.

Never ever, ever has this famous Black &
Decker D.500 Drill with popular =
chuck been offered at such a price! To
clear huge quantity, during our sale, we
offer at the incredible price of only
£4.19.6, with side bandle, generous length
of flex and maker's guarantee AND you get our FREE KIT of twist drills
and sanders, AND it’s POST FREE! Brand spanking new. For drilling holes
in wood, metal, brickwork, etc., sawing, sanding grinding, buffing, hole cutting,
polishing, etc., this multi-purpose precision tool saves its cost on lst or 2nd job!
Even shopkeepers could buy from us at this pricel Send quickly or call. Refund
if not delighted. LiISTS, TOOLS, WATCHES, RADIOS, ecc.

De Luxa model. Tran-
sistor intercom system,
originally listed
£6,6.0 — Now .
ost 2/6. Or 10/- dep.
al. 18 ftntly. pyts. of
3/3 plus post. With
approx, &6ft. connect-
ing flex, also usable for
longer distances. 9-volt
battery ex. (repla:eable)
Every sound relayed! Hear what
goes on—every sound, every 0‘
movement. Two-way buzzer call
and speaker system. Also usable
on wall or desk, in conjunction
with radio, office to office, house to garage, and many other uses. Only
transistor model with new seal off infallible insulation, Send or call. Lists.

PREVIOUSLY CHEAPEST BATTERY/MAINS
TAPE RECORDER €OST £29-10-0!

O . AP

AMAZING CASHPS?TIECIE
OR LOW DEPOSIT

PRICE REALLY
PULVERISED!

A
Simply
10/- de-
t, balance
fortnightly
plym.ntl
719. (Tot:
Sll Pric: |49/6),
Amazing cash price
ﬁ 19.6, post 5/-. Fabulous! Fabulous!
Fabulous! Check catalogues and prices in the
U.K. and see for yourself! NOW "H & G" offer
you THE FIRST BATTERY/MAINS TAPE RE-
CORDER FOR £5.19.6 IN HISTORY! Obtainable only from ¢
. NOW you can record sound and muslc. and play back at home on A.C. mains,
or re:ord and play outdoors—anywhere using auxiliary batteries. BUILT-IN
SPEAKER. AT TONE! WHAT VOLUME! SIMPLE FORWARD
REVERSE. RECORD/PLAYBACK AND YOLUME CONTROL, COM-
PLETE WITH SUPER SENSITIVE MICROPHONE, EARPIECE FOR
PERSONAL LISTENING, FLEX AND PLUG. Truly a comprehensive set.
Complete in carry case. Wonderful fun at parties, etc. Send quickly or call at
any of our stores. Refund if not absolutely delighted. 2 Tapes for 25/-, Set of
standard batteries 2/6, State if required. Lists, Cameras, etc,

ENERAL SUPP S

EADQUARTER &

ALSO 37/39 ngh Holborn (Thurs.
Colchester (Thurs. | p.m.). ALL 6 p.m. SAT., 7 p.m. FRI.

1 p.m.), and 166 North End, Croydon, and 149 High Strect, Guildford (Wed. 1 p.m.).
ALSO 267/269 Oxford St. (Wed. 1 p.m., Thurs. late night shopping 8 p.m. and Fri. 6 p.m.)

(DEPT. PE/5) 196-200 COLDHARBOUR LANE
LOUGHBOROUGH JUNCT., LONDON, S.E.5 (Wed. | p.m.)
121 High Street,

LTD

FOR HI-FI
AND F.M.

MARTIN  AUDIOKITS comprise an in-
geniously designed  series  of fullystran-
sistorised units by means of which you can
build up a hi-fi assembly starting with a
simple mono amplifier system and adding
to it to make a fully integrated 20-watt stereo
Installation, for well under £30, This can be used
with low output as well as crystal pick- ups, radio,
tape-heads, mv:rophones etc. uilding is
pleasantly easy. Quality is outstanding. Now

@
ADD-ON UNIT SYSTEM
unitsfor making an FM Tuner are available for

[ 4
F.M. TUNER adding to Audiokit assemblies or usingseparately.

THE EASY WAY TO BUILD AND SAVE

20 WATT INTEGRATED
STEREO

Leaflet on request.

154-155 HIGH ST., BRENTFORD MIDDX
Marcin Leaflet on Audiokits [m]
FM Tuner (7], please. I

From good stockists
everywhere.

Martin Electronics Ltd
154-155 High 8t., Brentford,
Middiesex. [SLeworth 1161]2
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D & B TELEVISION (WIMBLEDON) LTD.
131 KINGSTON ROAD, SOUTH WIMBLEDON, LONDON, S.W.19
Telephone: CHErrywood 3958
ALL BRAND NEW VALVES GUARANTEED 3 MONTHS
Postage and Packing on Valves 6d. each
AZ3I 10/6 | EL33 10/6 | PL84 7/- | U282 13/9
DAF9I 7/40 | EL34 9/9 | PL500 14/~ | U301 13/9
DAF96 7110 | EL36 9/9 PY33 9/6 ueol 19/-
DF91 /8 | EL4] 8/- | PYBQ 6/~ | LU9 86
DF92 6/8 | ELB4 6/4 PYBI 7/~ | 6F1 9/6
DF/96 7/10 | EMBO 7/8 | PY82 5/6 | 6F13 12/8
DK9%1 7/10 | EM8I 718 PY83 9/6 | 6F14 §5/=
DK92 7/10 | EM84 8/8 PY88 7/- | 6F1S 12/6
DK96 7/10 | EM8S 10/~ | PYBOO 7/- | 6F23 10/6
DLY2 6/8 | EYSI 1= Y801 7/- | 6F24 10/9
DLY4 6/8 | EY86 7/- | UABCS80 /- | 6F25 10/9
DL96 6/8 | EZ40 5/6 BC4! 7j- | 6F28 9/8
DY86 7/~ | EZ4I 5/6 UBCS8I 7/- 6Ll 15/6
Y87 7/- | EZ80 5/6 UBF80 7/- | 6LI8 12/6
EABCS80 716 | EZ8I 5/6 UBF89 7/~ | 6/30L2 9/8
AF42 8/6 | EZ90 5/~ | UCCs4 8/10 | .10C2 12/-
EBCII 12 | Gz /- | Uccss 7/4 | 10FI 8/6
891 4/8 | GZ34 - UCF80 9/4 10F9 8/=
EBC4! 712 HBC9%0 6/4 UCH42 9/6 10F18 /-
EBCSAI 6/6 | PABCBO 16 | UCHB8I 713 10P13 12/6
EBFBO 7/~ | PCBS 8/10 | UCL82 8/8 | 10PI14 /-
EBFB9 7/~ | pC88 8/10 | LUCL8] 10/8 | 20F2 11/~
ECC8I 74 | PC97 716 | UF4l 7/6 | 20L1 12/6
ECCB2 7/4 | PCC84 714 | UF42 9/~ | 20P1 15/-
ECCE3 7/4 | PCC8S 7/4 | UFBO 7/6 | 20P3 12/~
ECCB4 7/8 | pCCs88 12/6 UFas 7/6 | 20P4 13/~
ECCBS 7/4 | PCC89 10/6 | UF89 7/~ | 20P5 13-
ECF80 9/6 | PCCI1B9 10/6 | UL4} 7/6 | 30CIS 9/6
ECH3S 13/~ | PCF80 8/4 | UL46 10/6 | 30CI17 16
ECH42 8/6 | PCF82 9/4 | ULBT 8/8 | 30CI8 10/~
ECHBI 7/~ | PCF86 10/6 | UY4) 516 OF5 10/-
ECL8O 7/4 | PCF80 §0/- | UYBS 5/6 | 30FL) 10/3
ECLB2 8/8 | PCF802 10/- | 5Y3 5/5 | 30LIS 13/8
ECL8) 10/6 | PCFB0O6 10/~ | 524 7/6 | 30L17 1176
ECL86 8/8 | pCL82 8/4 | 6Y6 7{7 | 30PI2 9/6
EF80 7/~ | PCL83 9/8 | 6XS 7/5 0P4 12/-
EF85 7= CLB4 B/8 | RI9 14/8 | 30P19 12/=
EF86 9/4 | PCLBS 8/8 u2s 10/3 3oPLI 12/6
EF8Y 7/- | PCLBS 8/8 uU2é 10/6 30PLI13 12/6
EF91 /- | PL36 10/= | V191 99 J0PLI4 e
EF92 9/- | PL8I 8/4 ui93 7i- | 30FLI4 t0/6
EF!83 9/8 | PL82 6/4 | U251 ti/8 | 30FLI2 10/6
EF184 9/8 | PLBI 8/4 | U2BI 13/9 | 30FLI8 lo/6
We are open9 a.m. to 6 p.m. Monday, Tuasday, Thursday and Saturday
9 a.m. to 7 p.m. Friday. Closed all day Wednesday
SERVICE SHEETS. TELEVISION!! ALL MAKES and
MODELS. 4/- each. P. & P. 4d.
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MAIN LONDON AGENTS
FOR CODAR EQUIPMENT

CR70A. Communicution

Receiver
PR30 Presele

RQ.10"Q" Mulup

A.T.5 Amateur TX

Postage e:

Full demlln on requen

0OS/8B/U OSCILLOSCOPES

High quallty Portable
American Oscllloscope. 3°
e.t. T/B 3 c/a-50 kefs X
Amp: 0-800 kc/s Y
Amp: 0-2 Mc/s. Power
requirements 105-125v.

new condition,
tested. 225.
10/-.

fully
Carr.
Sujtable
230/115v.
Transformer

15/6.

ex-stock.

SOA B
100-0-100 4 .
500-0-500uA .

A.C. 8upplied in Lrand.

CLEAR PLASTIC PANEL METERS
First grade quality. Moving Coil panel meters, available
8.AE.
quantity. Avallable as foilows: Type MR. 387. 1 21/321n.
square fronts.

POST EXTRA Larger sizes avallable—send for lists.

LAFAYETTE HA.6) | NEW MODEL! LAFAYETTE

COMMUNICATION HA-230 AMATEUR COMMUNICA.-
RECEIVER TIONS RECEIVER

Supersedzu model HE-30. 8 valves + rectifier.

coverage on 4 banda. 550 Kcja—

30 Mc/s. Incorporates 1 RF & 3 IF atages, Q

Multiplier, B.F.0., ANL, "8 meter,

new and guaranteed. 433,

Also avallable in serai Kit Form. 25 L

Electrical
bandspread, Aerinl trlmmer, etc. Bupplied brand
.A.E. for tull details.

7 valves plus Rectifier. 4 Banda. 850kc/s~
31 Mc/s. “8"" Meter—BFO—ANJ—Band-
spread Tuning. 200/250v. A.C. Brand
New 24 Gos.  Carr. Pald.

ERSKINE TYPE 13 DOUBLE
BEAM OSCILLOSCOPE

Time base 2 ¢/s-759
kefs. Calibrators at
100 kefs and 1 Mc/s.

8eparate Y1 and Y2 S
amplifiers up to 8.5
Me/s. Operation
110/23¢ volt A.C.
Supplied in perfect
working order.
227/10/-.  Carriage

20/-,

LAFAYETTE TE-44
RESISTANCE CAPA-
CITY ANALYZER

2 PF—2.000 MFD. 2 ohms—
200 Megohms. Also checks
impedance. turns ntlo,
insulation 200/250v.

Brand New £15. Carr. 716

2-WAY RADIOS
Buperb quality. Com-
plete with all accessoriea
and fully guaranteeds
3 Transistor £7.19.6 pr.

for (llustrated leaflet. Discounts for

I Carr. 5/~

Vv AC.
“S “MeterlmA 29,0

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM.
Operative over awmazingly
long distances. Separnte
call and press to talk
buttons. 2-wire connection.
1000's of applications.
Beautifully finished in
ebony, Bupplied complete
with batteries and wall
brackets.

26.100 Dlu P. & P. 3/8

MAGNAVOX 363 TAPE
DECKS

New 3-speed tape deck, supersedes old
Collaro studio deck.  2-track £10.10.0.
4-track £13.10.0. Carr. Paid.

GARRARD RECORD PLAYERS
Brand new and guaranteed

SRP-10 Player ............ 8417 6
AUTOSLIM Changer . 25 5 0
1000 Changer ....... 2519 €
2000 Changer ....... 2710 0
3000 Changer—8tereo. 0
8P25 Player—8tereo ... 0
DECCADEC, with Deram 717 0
A70 (less cart.) . .. 10
LAB80—Mono ... 00
401 Transcription ......... 00

Allplus P. & P, o/

MINE DETECTOR No. 4A
WII detect all types of metals. Fully
portable. Completc with instrueiions.
38/8. Carr. 10/-. Battery 8/8 extrn.

CALLERS WELCOME!

Open 9 s.m. to 6 p.m. every day Monday
to Saturday. Trade supplied.

\\Q\\

‘\\\\\\\\\\ NALS g '///M/"///

\\\\\\\\. i

A ////////// 7/ / ”l

4 Tronsistor 11 gus. pr.
9 Transistor £22.10.0 pr.
10 Transistor 28 gns. pr.

Post extra. (8.A.E. for
fuli detalls).

These eannot be operated
in U.K. withoul licence.

TE-900 20,0000Q/VOLT GIANT
MULTIMETER

6in. full view meter.
2 colour scale. 0/2.5/
10/250/ 1,000 /5,000
V. AC. 0/.25/1/2.5]

10/50/250/1,000/ | YOLTAGE B
5000 V. D.C. of | sTABILIZER /@“
50‘4A0111011001500 TRANSFORMERS \L \
mA/10 amp. D.C. | rpoe” go-120v. e
03K[200K/20 MEG | aud 100240V, llmmmmmlu|mmu’
OHM, £1310.0. | Constant o;‘tgut 2 0
ESNEADS Pl b ‘“'4Imnmnlumunlu,mui’
_ . | New Guaranteed.
Carr.
SILICON RECTIFIERS Tl 4
200 v. P.LV. 200mA. ..
: VARIABLE VOLTAGE
400 v. P.L.V. 3 amp. ,.
1,000 v. P.LV. 650 mA TRANSFORMERS

800 v. P.LV. 500mA. .. Brand New Quaranteed

800 v. P.LV.5amp....... 718 —Fully Shrouded. Input
400 v. P,1.V. 500mA. . . s 3;. 230v, 50/60 cfs. Qutput
70 v. P.LLV. 1 amp. ... . 38 0-260 Volts.

150 v. P.LV. 165mA. ... hid 175 1AMD........ £4.10.0
Discounts for quantitles. Post extrn. 2.6 Anp .... £517.6

AMERICAN TAPE

LAFAYETTE NUVISTOR
GRID DIP METER

Compact frue one hand operafion.
Frequency range 1.7-180 Mcjs. 230v-.
AC operation.
with all colls and Instructions. £12.10.0.

NEW MODEL!
LAFAYETTE HA.SS

i CRAFT RECEIVER

108-136 Mcfs. Hligh selectivity and
sensitivity. Incorporates 2 RF atagea
including 6CW4 Nuvistor, 8 tubes for
11 tube performance, solid state power
supply, adjustable equelch control, slide
rule dial, built in 4in. speaker and front
panel phone jack. 220/240V. A.C.
Bupplied brand new and guaranteed.
$19.7,8. Carr. 10/-.

AlR-

TE-20 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120 kc/s.~260
Mc/e on 6 bands. Directly
callbrated. Varlable R.F.
attenuator, Operation 200/240
V.
structions, £12.10,0,
/8.

A.C. Brand new with in-
& P.

P.
8.A.E. for detalls.

Supplied complete

TS-76 20,000 O.P.V. PUSH

BUTTON MULTI-TESTER

8iinple  operation,
D.C. volts up to
1,000 v. A.C. volta
up to 1,000 wv.
Resistance up to
10 megohm. Current
up to 2350 mA.

Decibels — 20 to
+ 36 db. £5.5.0.
P. & P.2f

MODEL TE-12

20,000 O.P.V. 0/0.8/
s/:w/momoon 200/
3,000/6,000 v. D.C.

o/e/ao/mo/sool
1.200v. A.C, 0/GOu A

8] 60 [ 600 MA.
OIGKIGOOKIG \tcg

a NED. !5/19/8
P. & P.2/6.

MODEL 509, 30,000
o.p.v. 0/.5{1/2.5/10]
25 / 100 | 250 [ 500 /
1,000v. D.
0/ 23/} 10 25 I
100 j 250/ 800/
1,000v. A.C.
o/bo;m/,o/oo/

First grade quality American tapes. 500mA 12 am
Brand nd gnaranteed, Di

to?:;uu::lvzle:. S (e y Disgounts Metal Case with Meter- ‘ e‘l GOkIGMeE /5;’
8in., 220(t. L.P. acetate. .......... - Fuscs, ete._£9/17/8, o Pk,

3iin., 600ft. T.P. mylar .,

5in., 600ft. atd. plastic .. 8/6
5in., 900ft. L.P. acetate .. 10/-
8in,, 1,200it, D.P, mylar . ... . 15/=
in., 1,8001t. T.P. mylar 85/-
5iin., 1,2001t. I.P. acetate 12/8
53in.. 1,8001t. D.P. mylar 208
&in, 2,400“. T.P. mylar ,, 45/-
7in., 1,2001t. std. mylar 12/8
8001t. L.P. acetate 18/«

00ft. L.P. mylar 20/=

400ft. D.P, myla 25/-

. T.P. mylar . 58/6

Posmge 2/.. Over £3 posi

MODEL PV-58 VALVE

VOLTMETER

11 meg. input. 7 D.C.
volt ranges. 1.5-
1,500 v. 7 A.C. voit
ranges 1.5-1,500 v,
4,000 Peak to Peak.
Resistance .2 ohm to
1,000 megohm. Deci-
bels —10db to +65db.
Supplied brand new
Innrucuonu
s and probe

212/10/-. P. & P 3[6.

TE-SI
20,0000}/ VOLT
MULTIMETER

NEW

0660120

1,200V,
| 073730760300/
600 / 3,000V. D.C.
0/ 80uA | 12 | 300
M

A.D.C.
0/ GOK /6 Meg.(}
85/-. P. & P.2/6.

-(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE
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HOME RADIO (MITCHAM) LTD., 187 LONDON ROAD, MITCHAM, SURI?EY. PHONE: MIT 3282

| e HOME RADIO (MITCHAM) LTD.
LEKTROKIT

x Introductory Kits are suppiicd to introduce the LEKTROKIT Chassis Construction System to the new user. Kit No. |
I s O n e Of t h e contains sufficient parts to make up an open type experimental chassis.  Kit No. 2 contains additiona! parts to enable the

construction of an enclosed permanent unit.

pages of our
Catalogue

NOTE: The lists of contents are nominal only and the makers reserve the right to vary them as circumstances dictate,

INTRODUCTORY KIT No. LK-011

DeSIgned °r|glna||y by Messrs. Cﬂl!(’ll! CM’(’I’J CMI("I-’
Chassis Plate No.1  LK-111 1 Tagstrip S-way LK-2231 6 Pin Soldering LK-3011 25
. . Chassis Plate No.2  LK-121 1 Chassis Rail LK-201 2 Lektrokit Handbook 1
A.P.T. for use in their own Chassis Plate No. 3 LK-131 1 Side Plate No. 1 LK-301 2 Screws and Nuts for Assembly
1

Chassis Plate No.4 LK-141
Insulators Lead Through

design shops, it was quickly LK-2021 12

Bushes Feed Through LK-2111 12

realised that here was R SCTORT R T LK 0]

Contents

o Chassis Plate No.1  LK-111 1
something that would have Chassis Platc No. 2 LK-121 1
Chassis Plate No.3  LK-131 1
Chassis Plate No. 4  LK-141 2

O = Insulators, Lead Through
immediate appeal to the e i
Tagstrip § way LK-2231 6
Cover LK-501 2
amateur constructor and Cover LK-S11 1
Chassis Rail LK-201 2
Side Plate LK-301 2
. s g B Front Pancl No. 1 LK-401 1
design engineer alike. Lektrokit il et
Bushes Feed Through LK-2113 12
Pin Soldering LK-3011 50
Lektrokit Handbook 1

is a method of quickly building

Assembled complete

up a chassis for test purposes,

yet giving that professional

look when completed.

Introductory kit LK-0I1I...... Price £1.16.6

Introductory kit LK-02I...... Price £4.2.3
(Please add 2/6 p. & p.)

We are the Sole Retail Stockists of Lektrokit [ " [ [m S5 n cu S mmh i S5 - - e e e e

in the Home Counties. If you are interested
and would also like to examine the other
thousands of items in our Catalogue please
send 7/6 plus 1 /6 postage with the coupon.

(Each catalogue contains 5 vouchers each

i Please write your Name and Address in block capitals
|
|
worth /- when used as directed.) I
i

Name
Address

If you are only interested in Lektrokit
please send 6d. with coupon and a brochure
will be forwarded.

Home Radio Ltd., Dept. PE, 187 London Road, Mitcham, Surrey

1
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w i Pragtical Electronics

YET ANOTHER VIEW THIS MONTH

AS is now custor}\ary, the ope(rlﬁng Weeés of this )ﬁaar;gw tkhe
publication of the ITV and the BBC annual Handbooks. _
This same period also witnessed a unique television occasion— CONSTRUCTIONAL PROJECTS

one which may possibly make its mark in next year's editions

of these handbooks: after many years' discussion, pay tele- BONANZA BOARDS 180
vision was at last inaugurated, on a trial basis, in the West- SIMPLE PRE-AMPLIFIER AND
minster and Southwark districts of London. Whether this TREBLE BOOSTER 182
additional television service is needed, only time will tell. It
is however ar}i;;nteresting, and maybe significant, development DRIVER AMPLIFIER 193
in the field of home entertainment.

The com[l)etition between the twoI broadcasting organislia- WIRING BOARD HOLDER 196
tions is real. ITV as a commercial enterprise is naturally
concerned with making money for its shareholders, and the A.M. RADIO TUNER 205
size (;1f its auc}iencedhas a direct bcarirl\‘gl ?‘n th; rates that c?in PORTABLE RATEMETER 208
be charged for advertising time. though a non-profit
making organisation, the BBC also has every incentive for GUITAR PRACTICE ADAPTOR 217

obtaining a large t§>harc of the viewing audience.d‘Thisfbr?dy
is sensitive to the fact that all viewers, quite regardless of how
they divide their viewing time, contribute to the Corporation’s SPECIAL SER'ES

funds. The BBC knows it must hold a very substantial part

of thisfaugience in order to justify the existing rpetl;odhof BUILDING BLOCKS—I12 189
raising funds, and in order to present a strong case for further

increasing the cost of the broadcast receiving licence, should BEGINNERS START HERE—I7 202
this be deemed necessary in the future. NEON NOVELTIES—7 204

In theory, this keen rivalry between the BBC and ITV
should be to the viewers® advantage. In practice, we all know

it is not altogether so. Certainly there have been improve-
ments since 1TV broke the BBC's monopoly 10 years ago. GENERAL FEATURES

But the “alternative programme’ is largely illusory. With

both organisationls( f:ightfing ctl'or the maxin}um ntl_xmber <l>f PRINTED CIRCUIT TECHNIQUES 168
viewers the same kind of mediocre fare is all too frequently PRINTED CIRCUITS WITH

li{ both ch Is in th k viewing h .

O fter o somewhat aboriive stact, the BRC's second telc- PHOTOGRAPHIC ASSISTANCE 172
vision service on u.h.f. has now been reorganised. The

Corporation makes a great point of the common programme RADIO CONTROL OF MODELS 173
junctions maintained by BBCl and BBC2. This seems so AUDIO DENTAL PHENOMENON 184

obvious an arrangement that one is amazed it was not

adopted right at the inception of BBC2.
How will pay television fit into this picture? For technical NEWS AND COMMENT
reasons this new service is limited to wired relay systems. It

can therefore never become a serious rival to the two existing

systems which operate on a national scale. What it can offer EDITORIAL 167

is an additional choice in c%rtain centres of population. The AUDIO TRENDS 187

present experiment is confined to one area in London, but

later this year it will alstp be tried out in Sheffield.  The per- BOOK REVIEWS 195

manent establishment of Pay TV and any future expansion will

depend on the success or otherwise of these two pilot schemes. ELECTRONORAMA 200
c|The n?tion that viewers will be prepared to pay cash in MEETINGS 206

advance for each programme they watch is novel; it is quite

a new departure sodfar as broadcast entertainment in this NEW PRODUCTS 207

country is concerned. It is conceivable that a successful

PAY-TV network would have much influence on general DETACHED PARTICLES nl

viewing habits. For instance, perhaps the cultivation of a READOUT 222

more discriminating use of the on/off switch might be bene-
ficial all round. Not least, would it save artistes that final

humiliation of being relegated to mere providers of background Our April iIssue will be published on
scenes for more pressing domestic activities. Thursday, March 17
All correspond Intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower

House, Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2. Phone: Temple Bar 4363. Telegrams: Newnes Rand London. Subscriptlon Rates
including postage for one year, to any part of the world, 36s. © George Newnes Ltd., 1964. Copyright in all drawings, photographs and
articles published in PRACTICAL ELECTRONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U.S.A. Reproductions or Imitations of any of these are therefore expressly forbidden.
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?-..fnow T0 MAKE"‘Ynun |

THE days of the bulky metal chassis are now cer-
tainly numbered for the majority of exercises. Not
all that long past it was general practice to commence
operations on almost any electronic device—audio,
radio, television and gadget—by making a chassis
first. [Early constructors favoured copper for this
item (probably because of its good electrical conduc-
tivity!). Tin plated steel then became popular,
followed by aluminium and currently die-cast alloy.
This latter material is' also used for enclosed boxes to
considerable advantage, particularly for the housing
and screening of small printed circuit assemblies.

Constructors keen on v.h.f. and u.h.f. devices found
that silver-plated copper gave that little margin of
increased efficiency over unplated metal, for the reason
that v.h.f. and u.h.f. signal currents flow only in the
first two or three microns of chassis surface. Later,
however, tin-plated steel was found to be almost as
good from this aspect.

TAKING OVER

However, as transistors and solid-state circuits are
ousting relatively high temperature valves, so the need
for the old-style chassis is diminishing and the printed
circuit js taking over.

The printed circuit was originally developed as far
‘back as 1945—in connection with a guided missile
project. From the commercial aspect, it really started
life as an artifice for reducing the cost of manufacturing
large numbers of the same electronic assembly. Today,
the situation is that almost every commercial radio and
television receciver made adopts ‘the printed circuit
technique—the chassis as it was known being totally
abandoned.

A printed circuit in the context considered here is a
piece of insulated board (e.g. plastics laminate), upon
which the complete wiring circuit of the assembly
appears on one or both sides as a copper pattern.
At appropriate points on the board small holes are
drilled to accommodate the connecting wires of the
components.

The components are thus loaded onto the board and
connection to ‘the circuit is made by soldering their
shortened wire ends direct to the copper laminate.
The printed circuit board therefore serves a similar
function as the old-style chassis (since it is upon this
that the components are mounted) and. also as the
wiring.

Printed circuit board assemblies of this nature can be
plugged edge-wise into special, multi-contact sockets

168

“to scale, from full-size down to about 20 :

OWN PRINTED CIRCUITS

and thus secured, or they can be supported in metal or
wooden frames, depending upon the size of the board
and the requirements. Both of these methods are
found in commercial equipments.

Printed circuit boards lend themselves admirably, of
course, to small, low temperature transistorised
equipment. There are now available hosts of com-
ponents specially developed for printed circuit board
techhiques including valve holders, controls and so on.

BASIC PRINCIPLES

For rigid-type circuits, the most usual type of board
is copper-clad phenolic paper laminate. This comes
in various grades and thicknesses. Of recent years,
however, it has become possible to bond copper and
other metals satisfactorily to other various board
materials. These include flexible backings, leading to
the film variety of printed circuit.

In its virgin form, the base material has securely
bonded to it the copper surface—on one or both sides
(Fig.1). The copperisin the form of a foil, from about
0-0015in to 0-003in thick, and a very important part
of the original process is the correct bonding of the
foil to the base material to prevent the copper lifting
in service.

The pattern of the required circuit is formed upon
the foil by an etching process, this being first designed
and drawn on paper. The design is then transferred
onto the surface of the copper, in such a way that the
required areas of copper appear on the copper in the
form of an acid resistant ink. The whole is then placed
in an etching bath containing a solution of iron per-
chloride, which dissolves the surplus copper and leaves
only the ““painted” areas of copper bonded on the
laminate.

The master drawing of the circuit is usually called
the ‘‘black and white” in the industry. This is drawn
1, depending
upon the circuit size. The ‘‘black and white” often
shows all the circuit detail, including the component
wire holes marked as white circles.on the black circuit.

A real size photographic negative of the printed
circuit is then made of the black and white original,
and it is this which is used to print the circuit on to the
copper board surface with an acid resistant sensitised
chemical. Finally, the board is drilled at the ‘hole
positions indicated on the circuit.

The method above described is, of course, that which
is employed by printed circuit board manufgcturers,
where large numbers of boards of the same circuit are
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by GORDON J. KING

required. For the constructor, the same end result
can be achieved by a less complex process, and in many
cases an individual board can be processed with less
trouble than by employing chassis and conventional
wiring techniques.

BE CAREFUL!

Copper bonded laminate board is readily available
to the constructor from firms such as those dealing in

components and specialising in the needs of the con- *

structor. Indeed, some firms advertise complete kits
for the production of printed circuit boards, which
include a number of copper bonded boards and all the
chemicals needed for the exercise(see photograph below).

A suitable etchant can be produced by mixing 4
ounces of ferric chloride and | ounce of hydrochloric
acid with 6 ounces of water. This solution is poisonous
and can harm the skin. The use of rubber gloves is
recommended. .

IF SPLASHED INTO THE EYES, WASH THEM
THOROUGHLY WITH CLEAN, WARM WATER
AND CONSULT A DOCTOR OR HOSPITAL
IMMEDIATELY. Better still—wear goggles.

The author has used both coloured shellac and
cellulose paint as a resist. If shellac is used, about
1 ounce of the crystals should be dissolved in 3 ounces
of ‘'methylated spirits overnight, and a little dark-
coloured spirit dye introduced to make the solution
more visible when applied.

DEVISING A PATTERN

The first thing that the constructor has to do is to
translate the circuit diagram of the piece of equipment

Printed circuit board kit
left to right :

etchant, polishing powder, brush,
lominated board with copper face,
and (standing ovtside the box)
the resist and solvent solution

e

it is desired to build into printed circuit form. This is
by no means as difficult as it may first appear. The
printed wiring drawing can follow very closely the
actual layout of the circuit diagram. This will be the
master pattern to be transferred later on to the copper
side of the board (Fig. 2).

The best plan is to make a number of rough trans-
lations, doodling with pencil, rubbing out and cor-
recting until a printed circuit drawing which satisfies
all the requirements is produced. A certain degree
of allowance should be made for the sizes of com-

* ponents used with respect to their positions on board.

The aim should be to keep each inter-component
connection as short as possible, a process which will
mean orientating the components on the board (or
template) until that condition can be attained. The
printed wiring must, of course, have hole terminations
which will suit the component dimensions, so really,
before setting out on the task of translation, the
components which are to be used in the equipment
must be to hand; or, at least, their dimensions must be
available.

Transistors; for example, have varfous lead-out
configurations, so the holes and circuit terminations
must match the electrodes in the transistor without the
need to cross the wires between the transistor case and
the board. Crossed transistor lead-out wires can
often result in instability, particularly in v.h.f. and
w.h.f. circuitry, The same reasoning applies to other
components.

see over for
picture
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Take a piece of copper-clad
laminate and cut it 2 inches
square with a fine junior
hacksaw. Clean the edges

Trace the pattern on to the
copper surface using carbon
paper and drawing over the
master pattern outlines

Remove the master pattern
and ‘‘paint” the areas of
copper. required with the
resist fluid

the copper should have clean
outlines. No resist should be
splashed on any unwanted
copper

Attach a rubber suction pad to
the back of the board so that it
can be held and agitated in the
etching bath. Avoid splashing
the etchant on the fingers

The final etched board should
be ciean and show only the
black resist patterns. All un-
wanted copper has been
etched away

4 The final pattern of resist on

by using fine abrasive powder.
Any surplus chemical left on
the board can be washed off

8 Drill small holes (about no. 60

7 Remove the resist and polish

diameter) where required.
Be very careful not to tear the
copper or lift it

The finished printed circuit
board drilled ready for mount-
ing the components. This
example is used in our special
series of articles ‘‘Bonanza
Boards”
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Fig. 10. Method of cross-linking

In cases where it is impossible to complete a trans-
lation without one piece of printed wiring crossing
another, then the copper strip should have a ‘“‘break’
so that a link wire can be fitted (see Fig. 10).

The example shown here is a perfectly sound design
and works quite well. However, quite a large amount
of copper has had to be dissolved to leave the copper
circuit. While this is not unduly difficult to achieve,
it is often advantageous to retain as much copper as
possible on, say, the earthed part of the circuit. That,
is, the parts of the circuit which are considered as
being at zero signal potential.

Greater electrical stability is often possible by retain-
ing large areas of ‘“‘earthed” copper which, of course,
are representative of the old-style metal chassis. Such
areas are useful for the mounting of, say, transformers,
chokes and other similar large components, to ensure a
“common earth” throughout the design. Moreover,
there is no point in dissolving more copper from the
base material than absolutely necessary.

TRANSFER TO COPPER

When a scale drawing of the printed circuit pattern
has been finalised, the next step is to transfer this onto
the copper foil as a full-size circuit. Unless accurate
photographic facilities are available, the best plan is
for the constructor to draw the circuit pattern full-size
to start with (Fig. 2).

Before transferring the pattern to the copper—or
applying the “resist” to the copper it is desirable
that the copper surface should be cleaned thoroughly.
A light abrasive powder (included in the kit) is suitable
for this operation, but keep some by for polishing the
finished board. The copper must be clean.

Lay the master pattern on the copper surface with a
piece of carbon paper between the two. A good im-
pression will be obtained by drawing over the pattern
outlines with a ball-point pen. This process is aided
if the master is drawn on a good quality tracing paper.
The circuit can then be easily lined up correctly on the
copper side of the laminate.

Commercially, of course, the master drawing is, in
effect, optically projected onto the copper sheet, and

special sensigised chemicals provide the acid resistant
effect, but this is not necessary for the amateur.

RESIST

When the drawing is transferred onto the copper,
the next step is to “‘paint™ all the copper circuit elements
that are required with an acid resistant ink (Fig. 3).
This is sometimes called the ‘“resist”’. These parts are
protected against acid attack and only the exposed
sections of the copper are dissolved or etched away in
the acid bath.

The resist must be coloured in some way to make it
visible on the copper and it should be very carefully
*painted” onto the copper, taking extreme care to
avoid spilling any of the resist between the required
conductor sections.

The definition at the edges of the finished printed
circuit will depend upon just how well the resist is
applied. It is difficult to achieve an absolute straight
line by hand, but good results are possible by applying
the resist with a fine paint brush and employing a ruler
to steady the hand and guide the brush. Too great
an application of resist should be avoided, but all the
required copper must be adequately covered (Fig. 4).

The resist, whatever its nature, must be allowed to
dry on the copper before the board is put into the acid
bath.

ETCHING

The next stage is to commence the etching process:.
The acid solution, often called the ‘‘etchant’, must
not be put into a metallic container; a plastics dish or
box makes an ideal bath, provided it is not too deep.

The board should be placed in the solution (Fig. 5);
the process can be speeded up by gently rocking the
bath or board so as to agitate the solution without

splashing. A rubber suction pad can be very useful

if attached to the back of the board. - It can then be
held with the fingers and occasionally moved about
so that the fluid is agitated. Lift the board out of the
fluid occasionally to inspect the progress of etching.
The time it will take for the unwanted copper
to dissolve will depend upon the thickness of the foil
and on the strength of the etchant. The process may
take a little longer than expected, and a period in
excess of thirty minutes may be necessary to complete
the process. Towards the end of that time small
particles of copper will be seen between the *“‘painted™
conductors on the board. These must all be eliminated
by the acid before the board is removed from the
solution. The final etched pattern is shown in Fig. 6.
After the etchant has had the desired effect on the
board, the board should be removed from the bath
and washed thoroughly under running water. The
resist can be cleaned off the remaining copper with a
cellulose or spirit solvant and finally the copper can be
polished again with a domestic abrasive (Fig. 7).

DRILLING

It is now a relatively simple matter to drill the board
to take the component wires at the appropriate points
on the printed circuit (Fig. 8). The copper left on the
board must be sufficiently wide to take a &in hole or
&in hole, according to the size and number of wires
to be inserted in the respective holes. The finished
board with all holes drilled for the “‘Bonanza Boards”
series to follow is shown in Fig. 9.
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PRINTED CIRCUITS
with
PHOTOGRAPHIC
ASSISTANGE

by A. W. COUSINS

or “one-off” circuits a hand drawn pattern trans-

ferred on to the copper laminate, followed by the
normal etching process, is a quick, simple and cheap
method, but if several identical copies of a circuit are
required, such as is shown in the “Bonanza Boards™
series of articles in this issue, then photographic
assistancecan cut out the repetition of thedrawing stages.

PRINCIPLE OF OPERATION

A pattern of the desired layout is drawn full size on
white paper, using black ink to represent the copper
required on the finished printed circuit.

The drawing is then photographed to produce a
“black and white” negative.

The negative is projected through an ordinary
photographic enlarger on to a sheet of copper laminate
and the bright lines of the pattern painted over with any
normal resistive paint.

The copper laminate is etched in the normal manner.

OPERATION

When drawing out the desired pattern on white card
or paper there will be very few critical dimensions—
perhaps an edgewise plug connection, valve base pins, or
fixed component tags—these will need to be accurately
reproduced.. To help their accurate photographic
reproduction to the correct scale, it has been found
convenient to make two white marks on the original
drawing (say at two corners) and note the distance
between the marks. When projecting the negative
later it is only necessary to adjust the picture size so
that the distance between the marks is the same as
previously measured, and all the other dimensions
should be correct too.

Fig. I. The original drawing on white paper — an adapta-
tion of the Mullard 5-10 amplifier circuit

- H ] =

Any black and white film will provide a negative and a
portrait lens or other close-up lens is usually required on
an average camera. The photograph can be taken out
of doors in daylight, or indoors with the aid of a flash-
gun. Aim for slight under-exposure of the negative
for best resuits.

When inking in the projected negative remember that
the projector lamp will be in use much longer than for
normal photographic.work, so ensure it has reasonable
air circulation to prevent it getting too hot.

Hold the copper laminate steady in & ‘‘masking
frame” or between drawing pins on the enlarger base
plate, adjust the picture focus so that the correct
size is obtained. Ink over the white lines (which were
black on the original drawing) until all are covered,
using a paint brush or dispenser type plastics ink bottle.
The process may be repeated for as many copies as
required.

SERVICING

The negative has a further use—make a normal full
size print on ordinary photographic paper and ink in
component locations and references for future use.
Under-expose the print to give a grey and white
reproduction so that the ink shows clearly. *

Fig. 2. The original drawing in the foreground with

negative being projected on-to the copper laminate held in
a masking frame.
ink bottle

Note paint brush and dispenser type
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A BASIC carrier wave (c.w.) transmitter need consist
only of a simple valve oscillator, suitably coupled to
an aerial of definite length, a typical circuit being shown
in Fig. 2. 1. The efficiency of such a circuit is generally
fairly low and the tuning has to be carefully “peaked™
to obtain maximum output, although with too fine a
tuning the circuit may be thrown out of oscillation.
Equally, the stability of such a circuit is often suspect,
particularly if the air-core tuning coil is unsupported.

The tuning “peak” is readily established for, if a
milliammeter is inserted in the h.t. positive line to read
the anode current, this current will rise rapidly immedi-
ately the transmitter goes out of oscillation due to the
Joss of bias (generated by the oscillations). For *‘safe”
operation it is necessary to back-off the tuning from this
point, although this will result in some loss of signal
strength.  The latter can be checked with a field
strength meter and it will usually be found that maxi-
mum signal (indicated by the meter) corresponds
roughly with maximum anode current. Further fine
tuning in one direction will result in loss of signal
strength and a slight rise in anode current. Tuning
in the other direction results in a sudden loss of signal
and a sharp rise in anode current—e.g. typically
jumping from about 15-20 milliamps to 40 milliamps
or more.

Field strength will also be dependent on the effi-
ciency of the aerial and aerial coupling. Practical
resonant aerial lengths are 8-9ft and 48-50in,
the former only being suitable for a ground-standing
transmitter. Although this type has certain advantages

AERIAL

C1
‘H.J. BLOCKING
CAPACITOR Ny KEY

u

R.F. CHOKE HI+

veCi
TUNING
CAPACITOR

CAPACITOR

HI-
LT
—0

0
LT+

a

Fig. 2.1.  Simple valve oscillator for c.w. transmission.
Typical values of components could be as follows: YCl—
3 to 30 pF; Coil L2 would have 12 turns of 16 s.w.g.
enamelled copper wire, in Inside diameter of coil; Cl—
0-01uF; C2—100pF; RI—10kQ for 90 volts h.t.

it is also particularly susceptible to detuning due to
changes in position, or the dryness of the ground on
which it is resting. It also limits movement of the
operator to the distance which the keying lead will
stretch (and the lead itself is a mechanical weakness,
subject to fraying or damage).

Radio Control

Models

'PART TWO |

SINGLE CHANNEL
TRANSMITTERS
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CROSS-COUPLED

A practical and well-proven circuit design is shown
:n Figs.2.2a and2.2b, using standard and readily
available components. This is also available in kit
form®.

The circuit is of cross-coupled type using a double
triode valve (3AS5) and can be operated on either 90V
or 135V h.t. Filament current is controlled by the
values of the grid resistors and, with the recommerided
15 kilohm values, is of the order of 12mA and 20mA
on 90V and 135V, respectively. Since the valve itself
is designed for a filament current of 200mA it is possible
to increase the actual filament current substantially
(i.e. by reducing the value of the grid resistors) with
consequent improvement in range. However, this
will markedly reduce the life of the h.t. battery. The
values recommended are, therefore, consistent with
“optimum” battery performance from a battery of a
size suitable for mounting in a hand-held transmitter.
The circuit in its reccommended form employs a loading
coil to improve aerial efficiency, the aerial used being
a standard 42in telescopic type. For a ground-
standing transmitter where larger batteries can be used
and larger current drain tolerated, the grid resistors
can be reduced to 10 kilohms with an 8ft aerial; the
aerial coupling coil would no longer be required.

Component layout is non-critical and the whole can
be accommodated on an s.r.b.p. panel approximately
4in X 2in.

A considerable improvement in performance is
realised by employing a master ' oscillator, power
amplifier circuit (MOPA). This relieves the oscillator
valve of having to be driven hard, so the circuit can be
made that much more stable. This is rather more
wasteful of power input since the power absorbed by
the first valve is not fed directly to the aerial, but the
amplifier stage connected to the aerial is generally
more efficient than direct coupling of the oscillator to
the aerial. Also, of course, the circuit gains in enabling
the oscillator to draw a lower current to operate under
more stable conditions, with the final output. boosted
by the amplifier stage. In practice both the oscillator
valve and amplifier valve can be contained within a
single envelope (e.g. a 3A5 or DCC 90), offering a
compact and simple form of assembly and operation
from a single h.t. battery.

174

Fig. 2.2 (above). A cross-coupled transmitting clrcuit is shown
in (a). In (b) the winding details for the coils are: LI—20
turns of 20 s.w.g. close wound enamelled copper wire.
Adjust the number of turns by experiment. L3—12 turns of
16 s.w.g. enamelled copper wire close wound on }in
dia. former

Typical  single-channel,

crystal controlled trans-

| mitter with aerial loading
coil. The receiver is in the
foreground
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0-001pF

Fig. 2.3a. Two stage crys-
tal controlled transmitter

via _jJ2
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CRYSTAL CONTROL

A typical basic circuit? is shown in Fig. 2.3a with
crystal control added. Tuning is accomplished in
two stages—first the oscillator circuit and then a second
trimmer in the amplifier circuit for maximum signal
strength as indicated by the field strength meter. This
latter adjustment can be peaked out exactly for this
will not affect the stability of the oscillator circuit.
There may, however, be some reaction between stages
calling for a repeat of tuning adjustments. Some
transmitter circuits, both single-valve and MOPA,

may also have a further trimmer to adjust the aerial
coupling. A somewhat more sophisticated circuit
is shown in Fig. 2. 3b.

For tone operation the carrier is modulated by a
low frequency a.f. signal generated by a separate
oscillator. This may be applied to either type of
basic circuit, although the MOPA circuit is generally
much easier to modulate. Because of its other advan-
tages as well, it is the preferred type for all modern
transmitters.

Choice of audio frequency is largely arbitrary and

KEY
A O135V+
s2
481N, /
L3
RF. CHOKE AERIAL
' imH
Fig. 2.3b. A somewhat €6 270¢F L4
more sophisticated version 00000
of the circuit shown in Sy z 2'
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4l 0SCILLATOR AMPLIFER
g 3
V4 6 - 3v4 1(:5
1 i3] 0-01pF
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Fig. 2.4. Comparison of modulated signal waveforms

may range from as low as 100c/s to 6,000c/s or more.
The range normally favoured for single-channel trans-
mitters is anything between about 500 and 1,000c/s.
The degree of modulation usually aimed at is 100 per
cent, although some model transmitters produce less
and some more than 100 per cent. A possible dis-
advantage in the latter case is that this produces
definite breaks in the carrier which could cause
“spatter” (see Fig. 2.4). In practice, the chief effect
is that mismatching may occur between different makes
of tone transmitter and tone receiver where the design
modulation figures differ appreciably. This can also
happen where the tone frequency also differs appreci-
ably between the two designs.

Frequency drift can be virtually eliminated with
crystal control applied to the oscillator circuit, possible
arrangements being shown in Fig. 2,5. Inadditiontoa

spot frequency the crystal employed may resonate at a
sub-harmonic (one half or one third of the frequency
required), or a third overtone. In the latter case,
although the crystal has the geometry for 9Mc/s
resonance, it will also oscillate at 3 X 9 = 27Mc/s in
the circuit, and can thus be used directly to control the
frequency of the r.f. oscillator, When the crystal
frequency is a sub-harmonic equal to one-half of the
required output efficiency, then frequency doubling
can be introduced either in the anode circuit of the
oscillator stage, or in the power amplifier stage.

LOADING COIL

A typical straightforward MOPA type single-channel
tone transmitter circuit® is shown in Fig. 2.6. employing
one-half of a 3AS5 (DCC 90) valve for the oscillator;
the other half of the same valve for the modulator; and
a second valve (3D6) for the power amplifier. In
modern commercial productions of this type, printed
circuit assembly is invariably employed and the aerial
coils are usually accommodated on the printed circuit.
In this particular example a nominal 48in telescopic
aerial is used with inductive coupling and the aerial
efficiency improved by the inclusion of a loading coil.
This may also be accommodated on the printed circuit
panel, although in some cases a wound loading coil is
preferred inserted in the centre of the aerial length. In
either case, exact matching of the loading coil is
essential for optimum results.

A further thoroughly proven single-channel tone
transmitter circuit® 1s shown in Fig. 2.7. This employs
a paralleled tone oscillator based on a 3AS (DCC 90)
valve; a second 3A5 valve is used for the master
(carrier frequency) oscillator and power amplifier,
with conventional crystal control of the master oscil-
lator. Further stability is provided on the commercial
production by incorporating the aerial coils on the
printed circuit board.

Whilst it is readily possible for such circuits to be
duplicated from basic components they are normally
purchased as ready-made transmitters or kits of com-
ponents including a pre-drilled printed circuit panel.
The latter method is certainly the best proposition for
the home constructor rather than starting from
scratch both from the point of view of starting with an
established circuit layout (as dictated by the printed
circuit panel) and in having a complete set of com-
ponents of the correct type and values. This is of
considerable help in the case of inductors. There is
also the point that such circuits are generally thoroughly

TO POWER TO POWER TO FREQUENCY
AMPLIFIER AMPLIFIER DOUBLER POWER
(OR OUTPUT) (oR OUTPUT) »  AMPLIFIER

Fig. 2.5. Application of a FREQUENCY

crystal to control fre- e

quency drift using a 27

Mc/s carrier. The centre Sl — -

- L CRYSTAL
and right-hand diagrams 2TMe/s 272 Ma/s 21f2Mefs

use a I35 (27/2) Mc/s
crystal and frequency
doubler

I
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Tiny 34" reel gives up to 54 hours playing time

Now —revolutionize your battery tape recorder, add hours of
extra playing time and enjoyment with Kodak Quadruple
Play Tape, the modern miracle in sound recording. Just one
tiny 34" reel holds 800ft, of tape—enough for up to 5% hours
playing time.* (That's over 100 'pops’ with time to sparel).
And a 4” reel, holding 1,200 ft. can give you up to 73 hours
playing time. There's a 3” reel, too. Sound recording
pleasure has never been extended like this before!

THE SECRET

The secret of these phenomenally long playing times lies in

the unique thinness of the tape base. The thinner the base

the greater the length that can be wound on to a given

reel—and the longer the playing time.

Kodak Quadruple Play Tape, has a base so fantastically thin

¥'s even thinner than the oxide coating on Standard Play
apel

STRENGTH WITH LENGTH

Microscopically thin as it is, Kodak Quadruple Play Tape is
no weakling. The Polyester base has been specially
pre-stretched and treated to overcome distortion during use.
In fact, it will stand up to every stress likely to be met with
under all normal conditions, no matter what the make of your
battery tape recorder. And if you exercise a little extra care
you can even use Kodak Quadruple Play Tape on mains
recorders, too.

TOTAL UNIFORMITY

Advanced techniques of emulsion coating, developed in
Kodak's world-famous research laboratories, have been
applied to Quadruple Play Tape with the result that its oxide
coating is uniform to within millionths of an inch. The
combination of smoothness, sensitivity and signal-to-noise
ratio that stems from this extreme coating precision cannot

be equalled by any other tapes in the world.

PLANNED FOR LOW SPEEDS

Another unique extral Kodak Quadruple Play Tape is
actually p/anned for low-speed operation and has a boosted
high-frequency response at low tape speeds. This means
that at the speeds you'll most likely be using with a portable
you'll sufter far less of the usual drop in quality. Your
battery portable will surprise even youl

You don't miss a
minute of pleasure
with the tape

that playson . . .
andon...andonl

Amazing Kodak Quadruple
Play Tape brings mains
recorder playing times to
battery portables!

What the magazine ‘Tape Recorder’ said about
Kodak Quadruple Play Tape. August 1965.

“My tests show that the sensitivity at optimum bias is higher
than normal, that the high-note.response is much improved over
normal tapes and that the drop-out count and amplitude fluctu-
ation are the lowest of any tape yet tested”’.
“Test tones and sustained musical notes showed a smoothness
seldom heard at thls tape speed (3% i.p.s.)".

Review by Alec Tutchings.

MINIMUM PRINT-THROUGH

Normally, thin tapes are highly susceptible to print-through.
But Kodak Quadruple Play Tape has a remarkable
resistance to this unwelcome ‘echo’ effect.

In fact, print-through is up by only an inaudible 1-5dB on
Standard Play Tape. This feature alone would be enough to
set this tape apart!

ACCLAIMED BY THE EXPERTS

Britain's Sound Recording press and many independent
experts have been unanimous in praising this and other
Kodak Tapes. The BBC and ITV use millions of feet of Kodak
tape—and so do professional recording studios the world
over. Without a doubt Kodak Tapes have set totally new
standards In performance and quality—standards of which
you can now take advantage. Fill in the coupon below for full
details — then see your Kodak dealer and give your recorder
the tape it really deserves|

*4-track 13 i.p.s.

Kodak Tapes—Standard. Long,
Double, Triple and Quadruple
Play—are available from Kodak
Photo Dealers everywhere.

[

ToKodakLtd., Dept. 70, Kodak House, Kingsway, London WC2
Please send me full detalls of all Kodak Tapes

NAME- L

ADDRESS

P.E.

e e e e e e il

KODAK SOUND RECORDING TAPES. .:the best tapes in the world
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FIRST QUALITY PVC TAPE
53*sid.8s0f. 9/~ STLP.850f. 10/6
77Std.1200ft. 11/6 3" T.P. 600¢t. 10/6
3*LP.240fi. 4)- S"T.P.1800ft. 25/6
SP"L.P.1200ft. 11/6 51" T.P.2400R. 32/6
7° L.P: 1800 ft. 18/6 7 T.P.3600 f. 42/6

P. & P. on each 1/6, 4 or more post free.

,
R:sTV

mogactic sacersing 1opr
%

GEC FLAT HEATER
ELEMENT 500 w.

3 to 4 WATT
AMPLIFIER KIT

. comprising
chassis 8}”
K2 1%
= Double

wound
Can be used for wash boilers, mains
washing machines, etc. Five or | transformer. output transformer,
six elements can be used in | volume and tone controls. re-
parallel to give 2500/3000 watts. { sistors. condensers. etc. 6V6,
Sizes 5} x 14%, copperenclosed. § ECC81 uand metal rectifier.
2/6 each, P. & P. 1/-. 4 or more | Circuit 1/6 free with kit. 29/6
Post Paid. plus 4/6

40w. FLUORESCENT LIGHT
KIT mcorporatmg GEC Choke size 8}"
<137 < 12", 2 bi-pin holders, starter and
starter holder. 11/6. P.& P.4

Similar to above: 80w. Fluorescent nght
Kit incorporating GEC choke size 113" :

2 127, 2 bi-pin holders, starter and starter holder, 17/6. P.& P, 5’6

Folded Horn

| Nielsen eq
enclosure £10.19.0

cabinet 18¢g

H|O|U|S| 1 |N|G

RECORD

8-watt 5-valve PUSH-PULL
AMPLIFIER & METAL RECTIFIER

Size: 9 x6 < 11" A.C. Mains 200-250v. 5 valves.
For use with Std. or L.P. records, musical
instruments, all makes of pick-ups and mikes.
Output 8 watts at 5 per cent total distortion.
Separate bass and treble lift controls. Two
inputs, with controls, for gram. and mike, Output Transformer
;fpgelc’i for 3 and 15 ohms speech coils. Built and tested. £3.19.6.

/-

Turntables.tape recorders, loudspeakers.amplifiers,tuners.
records and tapes.there 1s a Record Housing cabinet to
suit your choice.Whnite for illustrated catalogue of comp-
lete range, plus hist of stockists Tel .Bowes Park 7487
Record Housing, Dept3PE, Brook Road, London, N22

TRANSISTORISED SIGNAL GENERATOR

Size 5}" x 3]" x 1}". For IF and RF
alignment and AF output, 700 c/s fre-
quency coverage 460 Kc/s to 2 Mc/s in
switched frequencies. Ideal for align-
ment to our Elegant Seven and Musette.
Built and tested. 39/6. P. & P. 3/6.

ELEGANT SEVEN Mk.II

Ccombined Portable and Car Radio
The Radio with the ** Star'" Features

Y 7-transistor superhet. Output
350 mW.

Y% Wooden cabinet, Pitted
handle with silver-coloured
fittings, size 124 in. X 84 in. x 3¢ in,

v Horizontal tuning scale, size 11} in.
X 2% in. In silver with black lettering.

v All stations clearly marked.

Y Foerrite-rod internal asrial.

Y% Operated from PP9 battery.

Y I.F. neutralisation on each stage
460 ke/s.

% D.C. coupled output stage with
30| rarate A.C. negative feed back.

| components,ferrite rod and tuning
assombly mounted on printed board.

* Full¥ comprehensive Instructions and

to-point wiring diagram.

v Printed circuit board, back-printed
with all component values.

v Fully tunable over medium and long waveband.

¢ Car aerial socket. Yo Full atter-sates service,

4 in. SPEAKER. Parts list and circuit diagram 2/6. FREE with parts.
Shop Hours 9 a.m. — 6 p.m. Early Closing Wednesday
All enquiries stamped addressed envelope

RADIO & T.V. COMPONENTS (ACTON) LTD.
21D, HIGH STREET, ACTON, LONDON, W.3

£4.4.0

Plus 6/6 Post & Packing

POWER SUPPLY KIT
to purchasers of Elegant
Seven parts, incorporat-
ing mains transformer,
etc. A.C. mains 200-
250v. Output 9v. SOmA,

7/64. extra.
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~_on DLY.with
GOODMANS
HIGH
FIDELITY
ST MANUAL

A new, larger and more colourful edition—revised and completely
up-to-date. It contains articles of particular interest to the D.L.Y.
enthusiast —including special beginners page, advice on stereo,
stage-built systems and full cabinet drawings. Whether building or
improving your own audio set-up or choosing a complete speaker
system, you'll find it useful and interesting as well as informative.
Ask your Goodmans dealer or send coupon for your FREE copy.

'Ploue send me a free copy of the Goodmans Huth
l Fidelity Manual I

lName v rBerrch g et P LR T '
1 Address ... P L » i IS
l .P.E3 I

GOODMANS INDUSTRIES LIMITED

Axiom Works, Wembley, Middlesex
Telephone: WEMbley 1200
A Member of the Rentaset Group
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Fig. 2.6.

Typical MOPA
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single channel tone trans-
mitter circuit

developed.and proven. There is probably little further
improvement and development that can be done with
simple single-channel transmitters of this type, and
original circuits seeking “‘improvements” will almost
certainly show inferior results.

A high capacity h.t. battery is a characteristic of all
such conventional designs of valve transmitters with a
relatively high current drain. The smaller physical

[z R Iy

MODULATOR

sizes of batteries for reduction in weight, desirable with
hand-held transmitters, makes for a relatively short
battery life, even though power input may be held to
the order of 15 to 2 watts, or well below the permitted
maximum. In this respect, hand-held transmitters
are at a considerable disadvantage compared with
ground-standing transmitters, which are not so re-
stricted as regards battery capacity and weight; an

continued on page 198
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by A.J.BASSETT

Tms is the first of a series of articles which shows how a
small simple printed circuit board can be used to
build any one of a number of useful circuits. If
required, several of the projects can be built and
suitably combined to make up a more complex
electronic system, as will be seen in subsequent articles.

The projects described can form a foundation of
exercises in building simple practical circuits and, as
such, is ideal for the home constructor, schools and
science ciubs.

Each basic circuit is termed an ‘‘electronic building
brick”; it is made up on a piece of printed cirguit
board two inches square. The basic pattern of the
board in each case is similar and requires very little
modification to enable the constructor to build the
circuits of his choice.

This month we show how to form the basic circuit,
in the article “Printed Circuit Techniques’, then go on
to build a radio tuner, a guitar practice adaptor, a
simple pre-amplifier which can be adapted as a treble
booster, and a class “A’ driver amplifier.

BASIC CONFIGURATION

Many transistor circuits are based on a similar basic
configuration ; the components are actually selected to
give the required function. Fig. 1 shows an example
of this; the actual components are shown in block
form but the wiring between them is basically the same.

The circuits to be described in this series are all based
on this configuration, but in some cases certain minor
deviations will become apparent when we describe
individual units.

s
i r
) adl} !
| S—
+
O —0
Fig. I. Basic circuit configuration

LINK B

LINK €

Fig. 2. Printed circuit pattern and link wire connections

PRINTED CIRCUIT BOARD

The basic units described in this series are built on
printed circuit boards; a suitable design is shown in
Fig. 2 which is the basis of the article showing how to
make printed circuits.

A printed circuit kit can be obtained from one of the
many component stockists advertising in this journal;
the board and chemicals are usually supplied in the kit.

Cut a piece of the board 2in x 2in carefully, using a
junior hacksaw. -Make sure that you do not let the
copper lift or tear as you are cutting.

The pattern of the printed board shown can be
transferred direct to the copper laminate by using
carbon paper.

After tracing the pattern on the board, paint the area
shown in black on Fig. 2, then etch away the unwanted
portions with the chemical provided in the kit. The
board should then be cleaned so that all the chemical
fluid and paint are removed, leaving the required pattern
of copper shown in Fig. 2.

The holes to take the component wires should be
drilled carefully with a no. 60 diameter drill. Some of
Jthese holes are provided to link two or more strips of
copper together on some of the units. If an identical
board is made for each unit the component connections
can be altered to build a different circuit.

SOLDERING

Soldering the components on the board is a simple
operation if a hot iron is used and is only allowed to
remain in contact with the copper and the component
wires for long enough to make good electrical jbints.

When soldering the wires of transistors, diodes, and
small components, it is best to use a heat shunt, for
example a pair of pliers or a copper faced “crocodile™
clip. The heat shunt is attached to the wire between
the soldering iron and the actual component. This will
prevent excessive heat damaging the component.

Look for these projects:

THIS MONTH
BB1

Simple Pre-amplifier and Treble
Booster, page 182

BB2

BB3

BB4

Driver Amplifier, page 193
A.M. Radio Tuner, page 205
Guitar Practice Adaptor, page 217
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THIS is one of the most simple circuits but is extremely
versatile as will be seen later.  All the components
are mounted on the printed circuit board with the
exception of the volume control. This control is
optional and can be dispensed. with if the input signal is
fed direct into the positive terminal of C1; the circuit
is shown in Fig. 1.

The input to the pre-amplifier is medium impedance
and could be fed with the signal from a low impedance
pick-up. If a higher input impedance is required for
connecting to a gramophone pick-up (such as a crystal or
ceramic type) a resistor of about 100 kiloghms should be
connected in series with the input. CI should then be
made as high as possible, 50 or 100xF.

Assemble all components on the board as shown in
Fig. 2, making sure that the electrolytic capacitors and
diode are connected the right way round. Observe the
connections of the transistors; the collector is the wire
nearest the spot on the side of the envelope.

Links should be made by soldering short lengths of
wire at positions B, C, and D (see Fig. 2).

Output 1 of the pre-amplifier can be connected to an
electromagnetic earphone. Alternatively a driver
transformer, whose primary impedance is between
600 ohms and 10 kilohms, can be connected between
TR2 collector and the junction of Rl and R5; R3 and
C5 should be removed.

If the pre-amplifier is to be used to drive a low
impedance load (less than 600 ohms), an additional
amplifier, such as the “Driver Amplifier” (described
elsewhere in this issue) will be necessary.

The function of “Output 2” will be shown in a later
article next month; it provides a low impedance output.
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SIMPLE PRE-AMPLIFIER

TREBLE
BOOSIER

vy L

Fig. 1. Circuit of the pre-amplifier. The circuitry enclosed
by the dotted line is made up on the printed circuit board.
Output 2 will be used in a later article next month

TREBLE BOOSTER

It is a simple matter to convert the pre-amplifier into a
treble booster. The value of C4 should be made
considerably lower in order to reduce the level of the
lower frequencies. A small electrolytic capacitor (8xF
is quite suitable) should be connected between TR2
emitter and the common positive strip, in place of the
100xF capacitor (C4) shown in Fig. 1.

The amount of treble boost required is a matter
of personal choice and can be reduced by inserting
slightly larger values.
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;‘ OUTPUT 1

To sk2
QUTPUT 2

E TO SK3

TO BY1

‘? + ve

Fig. 2. Layout of components on the board. Note the link
wires at B, C, and D

Some readers may prefer to incorporate a stepped
variable control by using a switch. The wiper of the
switch is connected to TR2 emitter and the “position”
tags on the switch to the different value capacitors as
shown in Fig. 3. The switch should be a ‘““make-before-
break” type otherwise some disturbing noises will te
heard when changing positions.

The pre-amplifier and treble booster can be used to
amplify the sounds made by the “Electronic Didgeri-
doo” (described in the November 1964 issue) and the
*Electronic Guitar™ (described in the January 1965
issue).

USING THE PRE-AMPLIFIER

Being small and at the same time a good matching
unit, this pre-amplifier could replace the matching
transformer in the “Guitar™.

The unit can be mounted in a small box with the
volume control and a leakproof battery giving between
3 and 9 volts. Coaxial sockets can be fitted for input
and output connections and an on/off toggle switch in
series with the battery negative lead. The “sound” lead

~1.5V to ~9V

Flg. 3. For the treble booster modiflcation, C4 Is replaced
by a switch Sl (single-pole, 6-ways) and six alternative
capacitance values. These would not be mounted on the
printed circuit board

\

COMPONENTS . . .

Resistors
Rl 22kQ
R2 10kQ
R3 3-3kQ
R4 1kQ
RS 1kQ

All 109, ¢ watt carbon

Potentiometer
VR1 5k log. carbon

Capacitors
Cl B8uF elect. 15V
C2 0-001uF polyester
C3  100uF elect. ISV
C4 100uF elect. 15V
C5 40uF elect. 12V
In the *‘treble booster' circuit, C4 is replaced by:
C4a 100uF elect. IS5V
C4b  40uF elect. 12V
Cé4c  20uF elect. 12V
C4d  |5uF efect. 12V
C4e |10uF elect. 12V
C4f BuF elect. 15V
(see text)
S| single-pole, 6-way rotary switch
(make-before-break)

Transistors

TR!, TR2 OC71 (2 off) (Mullard)

Diode
DI OA5

Battery
BY!l 9 volt light duty or leakproof

Plugs and Sockets
PL1 and SK| coaxial for the input
PL2 and SK2 coaxial for output |
PL3 and_SK3 coaxial for output 2

Miscellaneous
Printed circuit board as described in text;
Switch, single pole, on/off (optional) for battery;
Battery connectors and p.v.c. covered wire.

from the guitar is plugged into the input of the pre-
amplifier. Connect the output of the pre-amplifier into
the input of the guitar amplifier or some other suitable
power amplifier.

Before switching everything on turn all volume
controls down low, otherwise extra gain provided by the
pre-amplifier will result in excessive output and may
lead to damage of the loudspeaker cone.

Other uses for the pre-amplifier are too numerous to
mention here, but there are some which would be very
popular in the home: gramophone pick-up, radio tuner,
or a microphone can all.be used with this unit provided
that the input impedance is not more than about 5,000
ohms.
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T HAS been known for centuries that man can hear
through his teeth, but this has not been thoroughly
investigated until comparatively recent times.

The phenomenon of hearing through the teeth,
or more accurately hearing through the mouth, is
referred to as the “audiodental phenomenon™ or AD.
Through. AD, man can hear speech, music etc., with
clarity and discrimination that exceeds that of the
ears. Artificial teeth are as good, as natural teeth
from the AD point of view.

Probably the most famous application of AD con-
cerned Ludwig von Beethoven who, when stone deaf,
was able to compose music by biting on a piece of
wood fixed to his piano.

TRANSDUCERS

The middle ear is a natural transducer in that it
changes airborne sound signals into waterborne sound
signals; and deafness due to defects of the middle ear
could be referred to as primary transductive deafness.
The inner car is also a natural transducer, as it changes
waterborne sound signals into nerve impulses, and
deafness due to defects here could be referred to as
secondary transductive deafness.

A series of tests have been carried out on AD using
mastoid aids, ear pieces from hearing aids and tran-
sistor radio sets. For some of these tests a mastoid
aid was firmly attached or pressed against a rod, such as
a dental bur. The rod transmitted sound waves to the
teeth from a signal source. Such a device is referred
to as a sonic probe. I

b

FREQUENCY TESTS

Over 30 volunteers (all male) whose ages ranged
from 17 to 50 years, were tested. At least ten volun-
teers had every single tooth tested.

The results were as follows:

(a) AD tests gave similar results to air conduction
tests (AC). The frequency range was found to be
Ic/s to 15,200c/s. In only a few cases the range
exceeded 15,200c/s and none exceeded 20,000c/s.

(b) Different teeth gave different results, but the
overall difference was small. Artificial teeth gave
different results from natural teeth, but again the
overall difference was small.

(¢) The upper frequency limit was difficult to assess
due to individual concentration limits.

(d) The sound in all cases was located in the mouth,
and in fact to a tooth, by the subjects tested.

(e) Hearing was easier to obtain through the teeth
when the ears were occluded. This is because reception
of sound through the teeth is masked by reception of
sound through the ears, at lower levels of intensity.

(f) There was a level or threshold of intensity of
sound below which a subject cannot hear through his
teeth.
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(g) Pin point contact of the transducer with the
tooth, if it is firm, is quite sufficient.

A further series of tests were carried out to compare
the sensitivity of hearing through the ears and mouth.
Ten volunteers (all male) whose ages ranged from
17 to 42 years were tested. Subjects were asked to
determine at what frequencies the sound seemed to
change from clicks to a buzz then a continuous tone.
This tested the low frequency sensitivity through AD
and AC.

Air Conduction

Clicks to buzz—90 to 140c/s; average 109c/s.

Buzz to continuous tone—170 to 400c/s; average
268c¢/s.

Audiodental Phenomenon
Clicks to buzz—50 to 80c/s; average 68c/s.
Buzz to continuous tone—80 to 210c/s;
136¢/s.
Discrimination with AD was higher than with AC.

average

OBSERVATIONS

Sound received by AD has the advantage of having
no interference from background noise as occurs when
sound is received by the ears. The sound received
from AD is located to the mouth and, with a good
transducer, sound can be heard and located to the
mouth at the same time as it is received by the ears.

Several subjects noticed a difference in the reception
of a given frequency by the anterior and the posterior
teeth. For example, by placing the earpiece of a trans-
istor radio set (connected to the radio and switched on)
in the mouth on the tongue, with the lips closed and
the ears occluded, sound will be heard. Now lightly
holding the earpiece between the posterior teeth,
the loudness of the sound will markedly increase.
Holding the transducer between the anterior teeth,
the quality of the sound will change, as may the
loudness.

The transducers used in these tests were not designed
specifically for AD, but were adapted; they were of
the electro-magnetic type.

Many subjects who have been tested for AD have
remarked on the quality of the sound reception, and
several have referred to it as ““pure” sound.

There would appear to be no reason why an AD
transducer could not be plugged into a transistor radio
in the same way that an earpiece is now used. One
could even house a tiny radio in the bowl of a “pipe”
so that mechanical sound could be transmitted to the
teeth via the stem.

Such instruments may well prove of great value to
many deaf people (e.g. people suffering from primary
transductive deafness), as well as providing a ‘“‘pure”
source of sound to those of normal hearing.
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FOR PROFESSIONAL QUALITY

Outstanding performance and dependability
make the C1 Ceramic Cartridge the natural
choice of the professional because, to him,
quality is absolutely essential. You, too,
can buy this remarkable cartridge which

has a performance comparable with

designs costing twice as much.

Technical Data 9=
Compliance . . . . . 5.2x10-¢cm/dyne
Sensitivity at 1 Kc/s using “\

Decca SXL 2057 record — : \

1cm/sec. . . . . . 0.110volts +2db f
Stylus pressure . . . 2-3 grammes h
Equivalent capacity . . . 600 pF n :
loading . . . . . . 2M0O100pF 1 P
Channel difference . . less than 3 db 5 ¢
Channel separation at 1 K¢/s . 20db %

C1ST3 £2.6.5 incl. tax. Stereo cartridge with double tipped sapphire stylus.
C1ST4 £3.0.11 incl. tax. With diamond LP/S tip.

UA15 SS 3B 4 speed
Automatic Record Changer

Tubular, low mass pick-up arm for
featherweight pressure. Large
turntable for stability. Manual play
facilities. Wow and flutter lowest ever.

UA15 SS 3B fitted with C1ST3 £10.18. 11 incl. tax. The ultimate in quality performance
UA15 SS 3B fitted with C1ST4 £11.13. 5incl. tax. and dependability.

Send for details of the complete range of BSR equipment and address of your nearest BSR stockist

BSR LIMITED/MONARCH WORKS /OLD HILL/STAFFS

The world’s largest manufacturers of Record Changers & Tape Decks.
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BUILD A HI-H SYSTEM
*WHARFEDALELOUDSPEARERS

These Loudspeakers are the actual speakers that Wharfedale use in
their world famous cabinet models. Each is fittted with roll surround
for low resonance and double diaphragm assembly for extended
H.F. response.

Send today for further details of these units plus free cabinet con-
struction sheets to enable you to build a top quality Hi-Fi loudspeaker
system.

SUPER 8/RS/DD

Frequency range 40 cfs — 20,000 ¢fs. Impedance 10/15 ohms.
Power handling capacity 6 watts (12 watts peak) £7.0.0. (tax paid)
SUPER 10/RS/DD

Frequency range 30 c¢fs — 20,000 ¢/s. Impedance 10/15 ohms.
Power handling capacity 10 watts (20 watts peak) £11.13.4. (tax paid)
SUPER 12/RS/DD

Frequency range 25 c/s — 20,000 c/s. Impedance 12/15 o

Power handling capacity 20 watts (40 watts peak) £17. 10 0 (no tax)

Fr<=1= (INSTRUCTION SHEETS

Complete this coupon for 8 page booklet on Wharfedale
Speaker Units plus FREE CABINET CONSTRUCTION
SHEETS for your own Hi-Fi system. (Dept. PE3)

RANKWHARFEDALELIMITED

IDLE, BRADFORD, YORKSHIRE
Telephone Bradford 612552/3 - Telegrams 'Wharfdel' Bradford

WORLD RADIO

AND
T.V. HANDBOOK 1966

Lists every B/C Station in the world,
frequencies, times of operation, call
signs, etc. by Johansen. 29/3
PRACTICAL TRANSISTOR SERVICING.
New Revised Edition, by Caldwell.25/-
ABC’S OF ELECTRONIC ORGANS, by
Crowhurst. 17/-

ELECTRIC GUITAR AMPLIFIER HAND-
BOOK, by Darr. 25/~

COMPUTER CIRCUIT PROJECTS YOU
CAN BUILD, by Boschen. 22/-

SOLAR CELL AND PHOTOCELL EXPERI-

THE FAMOUS

‘Continental
RADIOGRAM

Nl ™ —= HALF PRICE!

g gram Chassis complete with two 10"
< elliptical loudspeakers, plus a Mono/Stereo 8-speed

outomatic record chonger.
MENTER’S GUIDE, by Hoberman. 25/-

°n|Y £29-19-6 TRANSISTOR POCKET BOOK, by Hib-

Luxembourg and Caroline berd. 26/-
received at full strength HI-FI YEAR BOOK 1966. |3/6
TRANSISTOR SPECIFICATION AND

SUBSTITUTION HANDBOOK, by Tech-
Press. 16/-

BUILDING AND USING SOUND MIXERS,
by Steele. 31/3

® Easily fitted

® No st.':h:'ering or Technical
knowledge nec a

s s T @ Listen to U.S.A., Russia, Africa,

Fits almost any cabinet with. Canada and even Australia

minimum trouble
® Modemises your old radiogram ® Unique
. Bullt-in ferrite rod aerial
Piano key switching All British moke

Lewis Rodie 363 doy
guarantee, even on all the valves

SPEClAL terms available of £4.10.0 deposnt followed by 18 monthly

payments of ‘£1.13.0 (total H.P. £34.4.0) + postage & packing 15/- extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST
Send your cheque or P.O. today for £5.5.0 while stocks last to Dept. PE36

d. LEWISRADIO, 100,CHASE SIDE, SOUTHGATE
L0 IAd10 | {ONDON, N.14. Telephone: PAL 3733/9666
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TROUBLESHOOTING WITH THE
OSCILLOSCOPE, by Middleton. 21/-

All prices Include U.K. postage
Where possible 24-hour service gudronteed

UNIVERSAL BOOK CO.

12 UITTLE NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)
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A Commentary on Sound Reproducing Equipment by Clemeni Brown

THERE are three main ways of adding tape to a domestic

audio installation. Perhaps the most obvious is to
use a portable recorder and make arrangements for a
rapid and convenient hook-up to the hi-fi amplifier.
The latter’s facilities and controls can be employed for
recording and playback. Then there is the advantage
that the recorder can be disconnected and carried off
for service elsewhere when required.

This approach is perfectly satisfactory (though some
times untidy) provided the machine is of adequate
quality. But the non-portable recorder, designed to
stand on a shelf and be permanently linked to an
amplifier, is also very popular nowadays. In some
cases the circuits are minus an output stage, so that
playback depends on the hi-fi installation. On the
other hand, a few manufacturers give the “furniture
look” to complete recorders by fitting them in cabinets
with handsome wood finishes.

For example, Philips have introduced the EL3556
which, in its teak cabinet, will look well in its per-
manent living-room niche. Priced at 62 guineas, this
machine has four speeds and is designed for mono
recording. Stereo playback is possible, however, and
there is the multiplay facility and other features
demanded by enthusiasts. Output is 4 watts. A
smaller model, the EL3558 (42 guineas) is superficially
similar but has one speed and different facilities.

SPECIALISED APPROACH

The third approach to tape recording in the home is a
more specialised one, though fairly well known to
enthusiasts and all who are interested in semi-pro-
fessional equipment. A tape deck—the mechanical
assembly only—is the first requirement, and a separate
electronic unit links the deck to the audio installation.
Theaimis to provide virtually tailor-made characteristics
and functions, with a high standard of versatility.

A new electronic unit of this kind is the Brenell Hi-fi
Tape Link, introduced at £46. It is intended for use
with a stereo deck and meets the basic requirements for
recording and playback: that is, the circuits include
separate record and playback amplifiers plus the bias
and erase oscillator. There is response correction for
four speeds, and the user can monitor while he is
recording.

PORTABLE RECORDERS

Returning to portable recorders, Wyndsor’s latest
model, the Vanguard (59 guineas) is a four-track mono
machine featuring an 8in Axiette speaker in the
detachable lid. With 7}in/sec as the highest of three
speeds, the push-button deck has a pause control, a
digital counter and three heads. There are separate
recording and playback amplifiers, and it is possible to

monitor from either the tape or the input signal.
Track to track recording is catered for and the output is
4 watts.

Another four-track portable, again priced at 59
guineas, is the Van der Molen model VR4, introduced
by H. O. Thomas Electronics. A frequency response
of 40-15,000c/s 4+ 3dB and a wow and flutter figure of
0-15 per cent are quoted for the top speed of 74in/sec.
The output is 5 watts and there are controls for mixing
bass. treble and track selection. A useful feature is a
direct output from the head at an average level of 2mV.
The machine is transistorised. As it happens, both the
Wyndsor and Van der Molen recorders offer an
unusual advantage—suitability for operation in a
vertical position.

Price reductions are not exactly an ‘‘audio trend”: at
least, they are not very common. However, the Tele-
funken Magnetophon 203 stereo recorder climbs down
from 79 guineas to 69 guineas; and a new mains and
recharging unit for this firm’s M300 and M301 portable
recorders, though better than its predecessor, is
introduced at the lower price of £9 19s 6d. By the way,
the M301 is a four-track version (at 54 guineas) of the
M300 twin-track machine, which was made available
in the U.K. some time ago.

If the enthusiast intends t0 make the most of tape
recording he must acquire some skill in editing his
tapes. Cutting and joining are routine matters; they
are not difficult but accuracy is important if strong,
noise-free splices are to result.

Perhaps editing will never become a lazy man’s
speciality, but a new accessory known as Dry-Splice
should help towards convenience and speed. It is a
prepared length of splicing tape, ready for use and made
up in packets of 24 pieces. The unusual feature is a

peel-off backing. A card applicator, acting as a guide
to tape alignment, is provided.

Thorens TDI24 Series 2 turntable unit
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DISC EQUIPMENT

A modified and improved version of the celebrated
Thorens TD124 turntable, a Metrosound speciality, has
been introduced at the same price as the original model.
This Series 2unit has animproved motorsuspension, and
several points of detail—the controls and finish, for
instance—have received fresh attention.

The Thorens TDI150 turntable, mentioned in an
earlier article (page 955, Nov. 1965), now has a
partner—the TP13 arm. This new component, avail-
able only as part of the complete turntable unit, has an
in-built raising and lowering device, a plug-in head shell
and a counterbalance weight arrangement which
adjusts for playing weights down to | gm.

This arm is very much in line with modern develop-
ments in which the aim is to reduce the mass of the arm
and head shell so that the lightest and most modern
cartridges can be used at low pressures. When supplied
for building into a cabinet the Thorens turntable and
arm have the model number TD150A and the price is
£82 0s 9d.

Similarly the new Transcriptor Fluid Arm is for use
with modern high-compliance cartridges. This is an
extra product in the firm’s range, and the original
Transcriptor arm continues unchanged in price and
specification. Priced at £14 12s 3d, the new arm has a
fluid damping arrangement in the unipivot, designed to
improve stability and performance generally. Other
features are a lowering and positioning device and a bias
compensator to cancel side-thrust.

This arm is for playing weights up to 3gm. It is
made as a universal model which accepts most
cartridges, though the maximum cartridge weight is
stipulated as 16gm. There are also special versions
intended for Decca and E.M.l. heads. All these are
nominally 9in arms but a 12in model is available to
order and at an extra charge of 2 guineas.

EQUIPMENT CABINET

1t was remarked on an earlier occasion that would-be
cabinet constructors can learn from the experts’
methods. A splendid example of a large equipment
cabinet, intended to house any combination of high
fidelity units, is illustrated this month. It is the Karelia
De Luxe (49 guineas), the most recent in the Howland-
West range. Length is 5ft and the motor-board depth
is 20in. The fittings are of anodised aluminium and the
standard wood finishes are rosewood and teak.

Howland-West Karelia Cabinet
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TUNER-AMPLIFIER

De-luxe tuner-amplifiers, in wood cabinets and
intended for shelf mounting, continue to arrive—mostly
from Continental sources. One of the most recent is
the Hi-fi Studio I1, a transistorised stereo tuner-amplifier
from Saba.

This ambitious unit, priced at 115 guineas, includes a
stereo decoder. Other special features include switch-
able automatic frequency control on f.m. and adjustable
bandwidth on a.m. On the audio side there are
transformerless output stages rated at 8 watts sine wave
power per channel. Special speaker systems for this
unit sell at 58 guineas a pair. Each comprises two
drive units and a crossover filter in a 0-9 cu ft enclosure
of the infinite baffle type. More complete details are
available from Saba Electronics, Eden Grove, London,
N.7.

TURNTABLE MAT

Next an accessory -for the record user. This is the
Colton Antistatimat which, as the name implies, is a
turntable mat designed to disperse the static charges
which attract dust. The manufacturer states that the
introduction of suitable materials into the rubber used
for the mat has the effect of conducting away the static
built up on microgroove discs. The mat, which retails
at 15s 8d, is 12-in diameter and will fit most turntables.
It can, however, be cut if necessary.

SPEAKER UNITS

Inexpensive speaker drive units are always of interest
to audio enthusiasts. Several twin-cone models,
intended for use in simple reflex (vented) enclosures,
have been made available by Reproducersand Amplifiers
Ltd. The smallest is the 780 Mk V, an 8in unit priced
at £3 18s 6d. There are also 10in and 12in models
which sell at £4 13s-and £4 18s 6d. A useful leaflet,
incorporating guidance on the calculation of enclosure
volumes, can be obtained from the firm at Frederick
Street, Wolverhampton.

Tripletone’s new Series 3 electronic units, offering
high quality specifications at very moderate cost, so far
include the Hi-fi Major amplifier and a f.m. tuner. The
amplifier is a 12-watt mono unit. The mains powered
tuner, at £17 15s 10d, covers the range 86-104Mc/s
and has a sensitivity of 10 microvolts for 500mV output.

R & A 780 Mark Y lougdspeaker
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ELECTRUNIC BUILDING BLUCKS

PART TWELVE

FOLLOWING last month’s introduction to the binary

code and its application in electronics, we continue’

the discussion with particular reference to its applica-
tion in timer/counter units.

TIMER/COUNTERS

These dual purpose instruments, which can be used
for measuring frequency, counting, or measuring time
periods to a high order of accuracy, are widely used in
many modern laboratories. The instruments are
very simple to use and give a clear direct readout of
the measured quantities.

In principle, the timer/counter is a simple device,
but in practice it can be quite complex. To understand
the principles, it is best to consider the device .in each
of its individual alternative modes of operation. Fig.
12.1 shows the block diagram of a simple timer/
counter set-up for frequency measurement.

Frequency is, of course, referred to in terms of a
number of cycles or pulses per second. A frequency.
measuring instrument can be based on two basic
operations: a system that will “‘count’ the pulses, and
a *‘gate” that will pass the input signal that is to be
measured into the counter for a pre-determined time
only.

The input signal is fed to the amplifier and wave
shaper, which converts the input signal to a form that
is suitable for the counting process, i.e. a rectangular
waveform with a short rise time. This waveform is

by R. A. DARLEY

then passed on to the “gate” circuit. The gate is
normally closed, but can be opened for a pre-deter-
mined period by the *“start/stop” circuit which, in
turn, is driven from the timing generator. The timing
generator is driven by the crystal oscillator, so the
timing periods for which the gate is opened are very
closely controlled and highly accurate. Thus, the
input frequency can be measured to a high degree of
accuracy.

Before dealing with the alternative modes of the
timer/counter operation, it is necessary to explain the
details of some of the “blocks” shown in Fig. 12.1.

INPUT AMPLIFIER WAVE SHAPER

This “block” usually uses a self-limiting circuit,
employing two diodes as a non-linear potential divider
network. The signal fed to the first transistor stage
of the amplifier is virtually constant in peak value,
irrespective of the magnitude of the input signal. The
limiter is followed by a wide-band amplifier, the out-
put of which is fed to a *‘squaring” circuit, usually a
Schmitt trigger.

SCHMITT TRIGGER

An example of this circuit is shown in Fig. 12.2.
Two transistors are employed, with a common emitter
load R4. TRI1 uses base-bias network Rl and R2,
which have their values selected to ensure that TR1 is

e

Fig. 12.1. Block diagram of equipment for frequency measurement

R7
AMPLIFIER/WAVE L GATE COUNTER/
- READOUT Output
SHAPER
UNIT
|
CRYSTAL ; TIMING START/STOP

OSCILLATOR GENERATOR | CIRCUIT I
ST — ‘

_+

Fig. 12.2. Schmitt trigger |

I
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normally biased off. TR2 uses RS and R6 as its
base-bias network, but the top end of RS is fed from
TRI1 collector; since TR1 is normally off, its collector
is normally at near the full negative rail potential, and
TR2 is biased hard on by suitable choice of its base-
bias network. If a negative-going input signal is fed
to TR1 base of sufficient magnitude to cause that
transistor to begin to conduct, its collector will become
less negative and so reduce the bias of TR2, thus
reducing its emitter current.. This results in positive
feedback via the common emitter resistor R4, which
further increases the emitter current of TR1; cumula-
tive action takes place and TR1 switches hard on and
TR2 switches off. When the input signal is removed
the circuit reverts to its original condition. The out-
put waveform, which can be taken from either collector,
will be rectangular irrespective of the waveform of a.c.
signal that is fed to the input of the circuit.

GATE AND START/STOP CIRCUITS

The gate and stop/start circuits take the same form
as was shown in Fig. 10.3b in Part 10 of this series.

CRYSTAL OSCILLATOR

This block usually uses a conventional transistorised
crystal oscillator, temperature controlled using an oven
for the crystal to give high stability. This is followed
by a wave shaping circuit, such as:a Schmitt trigger,
that gives an output suitable for feeding a counter stage.

TIMING GENERATOR

The timing generator consists of a series of binary
“decimal” ‘divider units of the type shown in Fig. 11.2
last month. The units are wired in cascade, the input
to the generator being taken from the crystal oscillator.
Thus if the crystal oscillator is working at 100kc/s, a
timing cycle of 10 microseconds is available directly
between pulses.

If the output is taken from the first divider stage, the
timing cycle will be 100 microseconds, or if the output
is taken from the fifth divider the timing cycle will be
1 second, and so on. The required timing cycle can
be selected by suitable switching; typically, the follow-
ing range of timing periods will be available: 10
seconds, 1 second, 100ms, 10ms, 1ms, 100us, 10us, and
lus. A complete timing generator of this kind may use
up to 80 transistors.

COUNTER/READOUT

The counter/readout unit consists of a series of
divider units complete with decoding networks and
readout facilities, similar to those shown in Figs. 11.3b
or 11.4b last month. Usually, there are as many
counter stages as there are sets of readout displays
(between four and eight), and the complete *‘block”
may contain several hundred semiconductors.

Let us now consider the alternative modes of opera-
tion of the complete instrument.

TIME MEASUREMENT

Fig. 12.3 shows how the unit is arranged for the
measurement of time. In effect, the instrument is used
as a precision electronic stop-watch. The timing
period is started and stopped and the gate opened
and closed manually via the external ‘‘start” and
“stop” terminals. In this mode of operation the
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input to the gate is fed from the output of the timing
generator. Thus, if the timing generator is set to give
pulses at | second intervals, and the gate is opened
for 47 seconds, the counter/readout unit will register
47 seconds. Typically, the instrument can measure
periods of time in the range of 1 microsecond to several
days, to an accuracy of 0-:0001 per cent.

SINGLE PERIOD MEASUREMENT

The repetition frequency of a signal, as well as being
expressed in terms of cycles per second, can be ex-
pressed in terms of the period between individual
cycles. Quite frequently, it is necessary to know the
period between two individual cycles or pulses that are
not repetitive; for example, when testing a delay circuit.
In this case the timer/counter is set up for single period
measurement, as shown in Fig. 12.4.

In this case, the input is fed to the amplifier/wave
shaper and then on to the start/stop circuit, which
controls the gate. The input of the gate is connected
to the output of the timing generator. Thus, the
counter/readout displays the period between the two
input pulses.

MULTIPLE PERIOD MEASUREMENT

For some purposes it is advantageous to measure
the period of, say, every one hundred input pulses,
rather than between each individual pulse. In this
case the circuit may be arranged as shown in Fig. 12.5.
In this case, the input is fed to the amplifier/wave shaper,
but is then fed to the input of the timing generator,
which is in effect a decade divider unit. The output
of the timing generator is then fed on to the start/stop
unit, which thus opens and closes the gate for a number
of input cycles, depending on the setting of the timing
generator. The crystal oscillator is fed directly to the
input of the gate circuit, and the counter/readout unit
will give a display in terms of microseconds, if a 1Mc/s
crystal oscillator is used.

COUNTING

The instrument can be used for straightforward
batch counting by arranging the circuitry as shown in
Fig. 12.6. The gate is opened and closed, via the
start/stop circuit, by operating the external ‘‘start”
and “stop” terminals manually. The input signal
is fed to the amplifier/wave shaper and thence on to the
counter/readout unit via the gate.

The input signal can be derived from the objects that
are to be counted in a number of ways: the objects
may be made to make or break a light beam that is
directed to shine on a photo-cell; a metal object may
be made to pass through a magnetic field and cause an
electric current to be generated.

SELF-CHECK FACILITY

An outstanding attraction of timer/counter units
is that a self-checking facility is generally incorporated
in the design. This facility enables the functioning of
the complete instrument to be checked at the turn of a
switch. Fig. 12.7 shows the block diagram of the
unit for this particular function.

Two outputs are made available from the timing
generator, one at, say, 10kc/s, which is fed to the input
of the gate, and the other at 10 seconds between pulses,
which opens and closes the gate via the start/stop cir-
cuit. Thus, if the unit is operating correctly, the
counter/readout unit will register a count of 100,000.
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| Fig. 12.3. Block diagram of equipment set up for time
measurement using a counter/readout unit.  Triggering is
l done manually through the start/stop circuit.
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Fig. 12.5. Block diagram of multiple period measurement
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Fig. 12.6. Block diagram of a counter
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: L CIRCUIT
! Fig. 12.7.  Block diagram of self-check facility I
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Note that this count should be registered irrespective
of the accuracy of the crystal oscillator, and that the
crystal accuracy is the only detail of the instrument that
is not checked automatically.

Although the impression may have been given in this
article that the timer/counter requires some degree of
skill to operate, needing to have its circuitry re-arranged
for making different types of measurement, virtually
no skill is necessary; the required mode of operation
can be selected at the turn of a switch.

The instrument can be used for many applications
additional to those already mentioned. It can be used
to measure phase shift, speed, -acceleration, distance,
torque, viscosity of fluids, wind resistance, or any
other properties that can be represented by an elec-
trical signal.

READOUT METHODS

The method of readout is of considerable practical
importance. One widely used system, and probably
one of the easiest to read, has 10 small bulbs per
readout wunit, the bulbs being incorporated in a
“*block” with a system of lenses and numerals cut into
a series of screens. Each lighted bulb projects a
particular numeral onto a translucent screen on the
front of the instrument.

Some instruments use a system of moving coil
meters to give the readout. Each meter represents
one decade and has ten calibration points, marked
0 to 9. This system is quite expensive but has the
advantage that the total power consumption is con-
siderably less than in other readout systems.
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Almost all modern timer/counters have provision
for feeding an output to a pen recorder, which is about
the most practical system that there is for checking long
term frequency drift.

Many of the old valve powered timer/counters used
cold cathode tubes to give their readout displays;
this system is rapidly being incorporated in tran-
sistorised equipment. Transistor inverters can be
used in battery powered instruments to provide the
necessary operating voltages, and the system has the
great advantage that negligible power is needed to
operate the tubes.

INCREASING THE FREQUENCY RANGE

Timer/counter units vary considerably in price and
performance; the lower cost instruments will measure
frequencies of up to 300kc/s and have only four readout
units. The more expensive units may have as many as
seven readout units and measure frequencies up to as
high as 30Mc/s directly.

The frequency ranges of most instruments can be
increased up to about 100Mc/s by the use of add-on
decade divider units placed between the input signal
and the timer-counter.

If frequencies greater than about 100Mc/s are to
be measured, mixer type add-on units can be used,
working on the *“beat frequency oscillator’ principle,
and extending the operating frequencies up to a few
thousand megacycles per second.
both

Next month: Mathematical

passive and active

circuits,
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DRIVER
AMPLIFIER

HAVING become accustomed to the general procedure
of making up a unit, it is a simple matter to proceed
with building any of the other circuits described on the
printed circuit pattern described in the “Bonanza
Boards™ article.

The circuit diagram (Fig. 1) of the driver amplifier
and the component layout (Fig. 2) are very similar to
those of the “Simple Pre-amplifier’ described elsewhere
in this issue. It will be seen that the component values
are different.

The output is more powerful and can be used to
drive a loudspeaker of 80 ohms impedance direct, or a
lower impedance type through a suitable matching
transformer. It can also be used to drive a push-pull
output pair of transistors via a suitable driver trans-
former; a quality power output can then be obtained
from this output pair. :

Note that all links A, B, C, and D (see Fig. 2) are used.
The load, whether it is a loudspeaker or transformer,
should be connected between TR2 collector and
battery negative via SK2. The input should be about
| kilohm impedance and fed via SK1.

COMBINED

The unit as it stands is not a great deal of use on its
own, but when used in conjunction with a pre-amplifier,
or some other small signal source, it will provide that
added boost which will give enough power to drive a
loudspeaker.

Fig. 3 shows how this driver amplifier can be con-
nected to the “‘Pre-amplifier” (described elsewhere in
this issue) to form a high gain amplifier. It is not
necessary to use two volume controls as will be seen
from the alternative configurations in Figs. 3a and 3b.

Now both units are combined and will give good
results from a low impedance dynamic microphone or
pick-up. The *“treble boost” facility can be
incorporated, if required, by adopting the modification
to the pre-amplifier unit as before. If a higher
impedance input is required a resistor (about 100
kilohms) should be connected in series with the input.

COMPONENTS . . .

Resistors
Rl 10kQ R3 220Q
R2 10kQ

Al +109%, % watt carbon

Potentiometer
VRl 5k log. carbon

Capacitors
Cl  40uF elect. 12V C3  [00uF elect. 15V
C2 100uF elect. 15V

Transistors
TR! OC7! TR2 OC8| or GETI04 (Mullard)

Diode
DI OAS

Battery
BYIl 9 volt light duty

Plugs and sockets
PL] and SK| coaxial for the input
PL2 and SK2 two-way for the output

Miscellaneous
Printed circuit board (see text)
Switchr-single pole, on/off (optional) for battery
Battery connectors and p.v.c. covered wire
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Fig. 1. Circuit of the driver amplifier. The circuitry Fig. 2. Layout of components on the board. Note the
enclosed by the dotted line is made up on the printed link wires at A, B, C, and D
circult board

PRE—AMPLIFIER DRIVER AMPLIFIER

VRt
Sk

Fig. 3a. The pre-amplifier unit and the driver amplifier unit linked
together to make a high gain audio amplifier with an output impedance
of 80 ohms. The volume control YRI is connected between the two
boards and the input is fed direct into Cl of the pre-amplifier
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Fig. 3b.  This set-up will give the same facilities as those of the circuit
shown in Fig. 3a, except that VR! is connected to the input end of
the system to reduce the possibility of overloading the first stage. Notice
that C5 of the pre-amplifier is connected directly to the base of the first
driver stage transistor
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Book reviews

MUSICAL INSTRUMENTS AND AUDIO

By G. A. Briggs

Published by Wharfedale Wireless Works Ltd.

238 pages, 8iin x 5}in. Price 32s 6d

N this, the sixteenth Briggs-Wharfedale book, the

emphasis is on musical instruments as the basis of
audio.. In other words it is mainly about sound
production—not reproduction. It is not a text-book
but a readable and liberally illustrated round-up of
facts and figures about instruments and the sounds they
make.

Several expert collaborators have helped with such
topics as organs, pianos and formants in speech and
music. Mr. K. F. Russell has acted as technical
sub-editor. The result is a wide-ranging text running
to 238 pages including the index.

First there are notes on basic matters such as the
behaviour of vibrating strings, reeds and air columns.
Contrasted with traditional “mechanical’ instruments
are those which employ electrical and electronic
techniques.

After ‘“Various Sounds—Cause and Effect” we come
to a particularly important part of the book—two
linked chapters on musical instruments (which are all
illustrated) and their characteristics. Then we learn
about formants in speech and music. Distortion is
tackled in two parts: a very brief note on distortion of
the live sound is followed by comments on distortion in
reproduction.

There are chapters on pipe organs, electronic organs,
pianos and tuning. A final chapter on music in schools
contributes much charm—and some lovely pictures—
but adds little on the subject of musical instruments.

Once or twice I thought the author’s humorous
touches were getting too subtle for me. The heading
‘“psycho-acoustics” "might have heralded a choice
contribution from Professor Colin Cherry, but instead
it concerns an American who has hidden his speakers
behind a decorative screen (sensible fellow).

This is a fairly expensive publication and it is surely
reasonable to expect more imaginative typographical
design than is displayed here. But the book is
fascinating and demands the attention of those who
would like an easy-going account of a complex subject.

C.B.

ITV 1966

Published by the Independent Television Authority

224 pages, %in. X Tin. Price 7s 6d
THls new edition of the ITA handbook covers the

whole field of Independent Television from the work
of the authority and the programme companies to the
advertising and the transmitters.

The major portion of the handbook is devoted to
programme matters. The technically minded viewer
will find some interesting reading in the chapter
describing technical operations and in the particulars
of the individual transmitters. Over 300 photographs
are included.

PRACTICAL STEREOPHONY
By H. Burrell Hadden

Published by lliffe Books Ltd.
IS5 pages, 8%in X 5}in. Price 37s 6d

*“Stereophony was born out of the desire to create
in the mind of a person listeping to a broadcast or a
recording, the illusion that he was actually present
at the live performance. . ..”

THE NOTE on the jacket of this book summarises the
whole essence of H. Burrell Hadden’s profound
description of all aspects of stereo. Yet at the same
time his writing is lucid enough for amateurs to grasp
the full implications of the subject.

Beginning with the theories of hearing and methods
of creating a stereophonic effect, through the history
of stereo development, to the techniques involved ir
recording, broadcasting and reproduction, practically
all that one needs to know for achieving stereophonic
bliss in the home is packed into these 155 pages.

Incidentally, mono enthusiasts who cannot afford
stereo can learn a great deal from this book, too!

M.A.C.

THE TAPE RECORDER
By C. G. Njisen
Translated from the original Dutch book
by J. B. Wright
Published by N.V. Philips Gloeilampenfabrieken
Distributed in the U.K. by lliffe Books Ltd.
142 pages, 84in x 53in. Price |13s 6d

As long ago as 500 B.C., we are told, a Greek philo-
sopher, none other than hagoras, carried out
investigations into the nature of sound. He produced
high and low tones by causing pieces of gut to vibrate.
But only in recent times has the science of sound been
so intimately exploited. In fact the tape recorder, or
the “‘telegraphon’ as it was then called, was patented
in 1900 by the Danish engineer Poulsen. It seems
rather strange, therefore, that another 50 years should
pass before the tape recorder caught the eyes and ears
of domestic users on a large scale.

Today tape recording in the home, in schools and
clubs is a booming hobby. Amateur, as well as pro-
fessional tape recordists will find this paperback book
a valuable asset and, no doubt, will find a great deal of
both technical and practical advice to help with their
hobby.

Explanations are included of what sound is; how it
can be recorded; how the tape recorder works; its
practical uses; getting the best from your recorder;
about ancillary equipment; maintenance and fault
finding; acoustics and their effects; stereophony in
practice; choosing a recorder; practical advice on
making recordings; microphone techniques; copying
and editing . . . You name it, this book is very likely
to explain it!

Tape recording has much to offer as a hobby;
this book has much to offer the hobbyist.

M.A.C.
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HE WIRING of the printed circuit boards and similar

wiring boards by amateurs: for electronic designs and
equipment, presents a problem when trying to hold them
in a convenient position and height whilst working on
them. The clamp stand described here solves this
problem and need not cost more than a few shillings.
Most of the material can be found in the experimenter’s
odds and ends box, or in a shop dealing in second-hand
articles.

The board is held by spring pressure between two
s.r.b.p. strips supported on two rods, carried on an
adjustable stand similar to a clamp stand used in science
laboratories: It can be held at a convenient height and
position by the adjustable clamps and thumb screws.

To set the board in the clamp the sliding s.r.b.p. strip
is set to the width of the printed board by loosening the
thumb screws on the spring retaining collars. The
board is then inserted in the grooves. The spring
retaining collars are slid along and tightened until the
board is held firmly by pressure from the springs.

To remove the board, pull the sliding s.r.b.p. strip
back against the springs and slip the board out of the
'grooves.

The board is placed in the clamps with the copper
strips uppermost. This gives free access for soldering
components to the strips. This clamp stand will hold
wiring boards of any width up to about 6 inches, and
any length.

HOW TO MAKE

Two pole pieces from discarded loudspeakers are used
and drilled §in diameter in the centre of each pole piece
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WIRING
BOARD

HOLDER

by M.E.FRANGIS

to take the §in diameter rods. Next drill and tap a
4B.A. hole (no. 32 or §in drill) through the side of each
pole-piece to take the grub and thumb screws. Use
tapping grease when cutting screw threads with a tap or
die. This will give a smooth clean thread.

One pole piece is used to fix the clamp to the base and
uses a 4B.A. thumb screw (see detail 4). The other
pole-piece will need to have its plate shaped. Alter-
natively this plate can be made separately and fixed to
the lin diameter boss by silver soldering, brazing, or
welding (see detajl 1).

YOU WILL NEED . . .

Hard wood plate 8in X 8in X %in

Pole pieces from old p.m. loudspeakers (2 off)

Steel rod $in diameter—éin long (2 off)

S.R.B.P. strip Zin X £in X Sin (2 off)

Squarestrip steel, brass, or duralumin, §in X in x Iin

Collars—gin o.d. x jin long with #%In dia. hole (2 off)

Silver steel rod +%in diameter, 8in long (2 off)

Compression springs %in inside diameter 2in long
(2 off)

Screws 4B.A. lin long with large knurled head (3 off)

Screws 2B.A. lin long with large knurled head (2 off)

Lock nuts for silver steel rod, 4B.A. steel (4 off)

Nuts and bolts 4B.A. (2 off each)

Grub screw 4B.A. (1 off)

Wood screws 2in No. 8 round head steel (3 off) 4
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On the plate of one pole-piece two holes are drilled
(across the diameter) to bolt one of the s.r.b.p. strips to
it with countersunk head 4B.A. screws. One of the
original holes can be used for one of them (detail 1).

A piece of §in square steel, brass, or duralumin, 13in
long is drilled with two in diameter holes at right angles
to each other (see detail 1) with a 2B.A. tapped hole
(no. 24 drill) in each end for the thumb screws.

The cutting of the groove in the s.r.b.p. strip may
present a little difficulty, and should be done carefully.
Mark out the groove with a scriber; then clamp a piece
of wood on top of the strip with the edge of the wood in
line with the scribed line. With the side of a tenon saw
pressed against the piece of wood, carefully saw a slot
#in deep in the s.r.b.p. strip. Move the wood to the
other scribed line and repeat the procedure. Do the
same for the other piece of s.r.b.p. strip. The small
piece of s.r.b.p. left between the saw cuts can be
scraped out with a small sharp chisel or knife.

Next drill the holes for the in diameter rods at the
end of each s.r.b.p. strip; at the same time drill the holes
in one piece for the 4B.A. bolts to hold it to the “pole-
piece” plate. If the holes for the J%in rods are drilled in
both s.r.b.p. strips while clamped together, it will ensure
that they are in line when assembled.

The #in rods can either be silver steel or ‘“Meccano”
axles; the spring retaining collars can be ‘“Meccano”
bosses or bored pillars (see detail 2). ©One end of each
rod is threaded 4B.A. and bolted to the fixed s.r.b.p.
strip. Place one 4B.A. nut on each rod and pass the
screwed portion through the end holes in the fixed strip;
lock in position with the other nuts. Bolt the s.r.b.p.
strip to the pole-piece plate with the 4B.A. countersunk
head screws (see detail 3).

Next place the other strip on the §in rods and fit the
two springs, one on each rod. Place the spring
retaining collars, one on each. A 4B.A. tapping hole is
drilled (no. 32 drill) and tapped through the side of each
for the thumb screws. If the holes in the sliding strip
are a bit too tight to allow it to slide freely they can be
enlarged carefully with a small round file or reamer.

The baseplate is prepared from a piece of 8in square
hard wood about 2in thick; this large size gives some
degree of stability. The edges can be chamfered and the
corners rounded for a neat appearance. The other pole
piece is screwed to the centre of this board using round
head screws through the holes in the plate of the pole
piece (see detail 4).
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RADIO CONTROL OF MODELS

continued from page 179

additional disadvantage is that the shorter aerial
(usually 48in telescopic) further reduces overall effi-
ciency and hence power output.

Fortunately, however, with “‘tone” equipment signal
strength is not so important as with carrier wave
operation. Thus a suitable tone transmitter-receiver
combination can operate over a satisfactory range with
much less signal power. The hand-held carrier wave
transmitter, however, shows distinct limitations as
regards range, unless particular attention is given to
realising a high circuit efficiency and good aerial coup-
ling and aerial efficiency.

USING TRANSISTORS

Restrictions on the power output available from
existing transistors delayed the appearance of the
satisfactory all-transistor transmitter. With types now
available, however, sufficient power can be fed into the
aerial for satisfactory operation at comparable ranges,
although the actual power output is normally consider-
ably lower than that realisable with valve transmitters.
To compensate for the lower power into the aerial it
may be necessary to increase aerial efficiency with a
centre loading coil (equivalent to increasing the
effective length of the aerial); with refinements in
receiver circuit design increasing sensitivity without
sacrificing stability and thus enabling the range to be
maintained at much lower signal strengths. The
superhet receiver is particularly attractive in this
respect; but many conventional super-regenerative
receivers may have “marginal” performances allied
to an all-transistor transmitter.

Range, as such, is largely an arbitrary figure and
becomes specific only when applied to a particular
transmitter-receiver combination. Thus with the same
transmitter, one receiver may continue to respond
up to, say, two miles and another receiver only to a
hundred yards or so, although both may be properly
tuned, simply because of the difference in receiver
sensitivities involved.

Working range is also affected by operating con-
ditions. For model aircraft control, ground-to-air
range is considerably greater than measured range
ground-to-ground established by a practical check.
In such cases a ground-to-ground range is usually
more than adequate. With other applications it
may be the ground-to-ground range which counts, and
the range involved may be relatively short (e.g. 100
yards or less). In such cases transmitter power
becomes even less significant and simplified transistor
circuits may be satisfactory with small capacity bat-
teries and lower power input.

The particular attraction of the all-transistor trans-
mitter is its compactness, allied to low input voltage
demands and consequently low battery costs. Circuit
stability, however, may be more critical, especially in
working the output transistor to its limit. In such
cases a change in loading, such as produced by operat-
ing with a retracted aerial, can result in damage to the
output transistor in some circuits.

REFERENCES

1. Ivy-AM transmitter, produced in kit form by Macgregor
Industries

2. Kraft

3. Min-X “Powermaster” single-channel transmitter

4, Orbit single-channel transmitter

Next month: Single channel receivers
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ELECTRONIC AIDS FOR | BEGINNER’S GUIDE
THE H(]ME Includes full details of the To ELEGTR“NIGS

following easy-to-make units:

@ RAIN SENSOR for only és. éd. post free
At this greatly reduced price, written throughout in
@ BABY ALARM easy-to-understand language by a leading expert, this
@ AUTO NIGHTLIGHT invaluable book provides a short cut for the beginner
on every aspect of modern electronics. 194 pages
@ HEATER OR FIRE MONITOR copiously illustrated with diagrams and drawings.

APRIL ISSUE

et Practical Electronics

2/6 BIG DEMAND! ORDER FROM YOUR NEWSAGENT NOW!
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HIGHLIGHTS FROM THE CONTEMPORARY SCENE

Fighting the Grime Wave

WHAT HAS a van such as this got to do with electronics? 1Tt is one of a qunibqr of
vehicles armed with electronic devices aimed at out-witting the potential thief.

The Keyless Key Company of Walworth,

. London, is mounting a battle of brains

- ; against car thieves, pay-roll bandits, and

S - — hi-jackers by using ingenious -electronic

2 Y ~ = systems. The'basic “Keyless Key”’ is designed
i to be fitted in addition to, or in place of,

2, | existing starter switches and operates on a

. — - ¢ combination system.

AFYLESS {\f) {0, L:m ! The “Securelay” has an added refinement.
Sidbgnm 4, s AL If a would-be thief manages to get under the

s i A bonnet .and tries to start the car by bridging
the coil, battery or fuses, the horn will
sound and the ignition stay dead.

One device designed to beat the lorry
thief is a manual alarm with diesel
immobilisation. On arrival at his destina-
tion, the driver turns a key which immediately
locks the fuel by an electric solenoid in the
fuel line.

A special anti-hi-jacking system can be
fitted to heavy vehicles. To enter the vehicle
the driver operates a key switch and has
30 seconds to get into his cab. If the driver is
attacked and the door opened by attackers,
the alarm will sound and the engine will be
immobilised. A similar condition operates
when he leaves the cab.

Of course, we cannot divulge the appear-
ance or circuitry of these units.

e il

Gement Kiln

NEw electronic con-
trolled 500ft kiln, one
of the largest in Europe, is
now fully operational in
the Blue Circle works of

Associated Portland
Cement Manufacturers
Limited. Our Dpicture

shows the firing end with
the electronic equipment,
developed by Honeywell
Controls, . to provide
means of recording,
indicating, and controlling
at  optimum  values,
variables necelsary to
ensure continuous pro-
duction at minimum fuel
costs.
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Pay As You View

B RITAIN’s first pay
television was
inaugurated by
Mrs. Harold Wil-
son, wife of the
Prime Minister, and

TV Pictures are Kept Olean

HAV:-: vou ever stopped to think that the
quality of your television picture depends to a
large extent on the cleanliness of the camera
tube. Here is a picture to show just how clean
they have to be. A copper mesh (as used in a
4%in image orthicon tube) is being inspected by
using oblique illumination from a projector.

The mesh provides a conducting surface but
allows a high proportion of electrons to pass
through. A dust particle on the mesh would
stop some electrons and create a blemish on the
television picture produced by the tube.

These particular meshes are made by E.M.I. at
Hayes, Middlesex.

Microwave Repeater

Tms 1s one of the six repeater station towers
on the Post Office microwave link between
London, Birmingham, and Manchester.

It is fitted with flexible waveguide
rather than the conventional rigid type to
simplify installation and reduce
planning time. The waveguide
is manufactured by a West
German firm—Hackethal-Draht-
und-Kabel-Werke Aktiengesell-
schaft and supplied by
Livingstone Laboratories.

The microwave reflectors at
the top of the tower are similar
to those used on the London
P.O. radio tower.

Anthony Wedg-
wood Benn, M.P.,
Postmaster-Gen-
eral, at the Hilton
Hotel, London, on
7 January.

Rt. Hon.

The service is open to subscribers to Pay-TV and
British Relay in Westminster and Southwark over
closed circuit land lines, and is on trial for three years.
The service will be extended later to Sheffield.

The master rack of equipment (above) at British
Relay’s London control centre shows (top to bottom)
the viewer popularity gauge, the time check indicator
and its controls, and the device used to set the price
charged for the programme.

Each slave rack (shown below) comprises electronic
calculators like this, each of which caters for 4,000
pay-television subscribers. 1t measures continuously
the number of subscribers watching a programme and
relays this information to the master rack. It alsosends
out the programme price pulses which operate the
individual subscriber’s meter.
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BEGINNERS starl here...

17

An Instructional Series for the Newcomer to Electronics

ANODE _+‘H:}‘_
Y o=

l ! CATHODE

'CATHODE:  ANODE
O] ®
Fig. 17.1 (a).- Circuit symbols for (left) a thermionic valve
diode and (right) a semiconductor or *“solid state’’ diode
Fig. 17.1 (b). The outline shapes of two types of semi-
conductor diode. The ‘“cathode’’ (see symbol below) is

usually identified by a ** 1+’ or coloured mark on the body
of the component

TO follow up the two filter units described in last
month’s article, we now consider a pair of suitable
rectifier units. But, before we discuss the construction
of these units, it may be a good idea to revise what we
are doing with such devices as the filters and rectifiers,
and why pairs of each type of unit are required. We
have really put the cart before the horse, because the
filters follow the rectifier units to produce a smooth,
steady d.c. supply from them. The rectifiers will
produce d.c., from the a.c. coming in via the trans-
former, but it is pulsating d.c. The filters smooth
out these pulses.

DIFFERENT REQUIREMENTS
We require two different kinds of smooth d.c.
according to whether we are using valves or transistors.

COMPONENTS . . .

-

LOW VOLTAGE RECTIFIER

DI1-D4 Silicon diodes 200V peak inverse voltage

‘p.i.v.) 500mA. Lucas DDO003 or Texas
S113 (Henrys Radio) 4 off.

Tl Filament transformer. Primary tapped at O,
210, 230 and 250V. Secondary |3V 0-SA
Radiospares ““Standard” type.

Wooden baseboard 5in X 3in X fin.

HIGH VOLTAGE RECTIFIER

Di-D4 Silicon diodes 800V peak inverse voltage
(p.i.v.) 500mA. Mullard BY100 4 off.

Tl Mains transformer. Primary tapped at O,
200/220, and 230/250V. Secondaries: 0-
250V 60mA; 63V 2A. RS.C. Ltd.
**Midget” type.

Wooden baseboard éin x 43in X 4in.

Miscellaneous Items for Both Units

Three-way terminal block. Tag-strip—four tags
plus two fixing tags. Brass wood screws. Plastic
covered wire. Material for cover. Three core mains
lead and plug.
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Valves require a high voltage, with usually small
currents only. Transistors, on the other hand, draw
quite heavy currents at a low voltage. We can say
valves are high impedance devices, while transistors are
low impedance. Hence we have a high impedance
filter/rectifier supplying 200 volts at about 50 mA for
small valve units, and the other (low impedance)
filter/rectifier set supplies around 12 volts at up to an
ampere for transistor work. These differences account
for the differences in the component values in the two
filters.

There are two methods of changing the mains a.c.
supply into pulsating d.c. One, the half-wave system,
allows only one half cycle of the a.c. waveform (on,
say, the positive half) to reach the output. There is
quite a long wait while the other half cycle is occurring
before the next pulse. The other method uses both
half cycles, and is therefore called a full-wave rectifier
system. This method cleverly switches both half cycles
appropriately to produce pulses of output with the
same polarity. The pulses follow each other without
any delay.

Because the full-wave method is more efficient we
have used it here, and although a few more rectifiers (or
diodes) are required, the investment is well worthwhile
because of this efficiency. Either valve diodes or
semiconductor diodes can be used. (We will discuss
how these devices work at a later date.) Semiconductor
diodes are much smaller than valves, they require no
heating, and they are essential for the low voltage unit
anyway, so we will specify them for both units. The
symbols used for diodes are shown in Fig. 17.1.

HOW THE CIRCUITS OPERATE

The circuit diagram of the low voltage rectifier unit
appears in Fig. 17.2. The high voltage rectifier circuit
is given in Fig. 17.4.

The action of both circuits used in our units is
roughly as follows. The diodes (D1-D4) offer a low
resistance to current in one direction, but offer an
extremely high resistance in the reverse direction. In
effect, they conduct only in the direction of low resist-
ance; this is referred to as the forward direction. The
diodes can be considered as polarity operated switches.

04 3V
Pulsating D.C.

+
—0

Fig. 17.2.

Circuit diagram of low voltage rectifier unit
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Fig. 11.3. Top view of the low

voltoge rectifier unit
13V AC

1PV.C. covered
wires shown thus

Wood screw
tcrmls.ol

The four diodes D1-D4 can
be mounted on the tag strip,
with the appropriate leads
already coming out. Quite an
important point you should
- bear in mind, is that the diodes

To
Filter

i

Earth lead to solder
tag under transformer screw

When a.c. is applied to the diodes, they alternately
switch on and off in step with.the alternations of polarity
of the supply voltage. For example, when the top end
of the transformer secondary (*‘4” in Fig. 17.2) is
positive, the diodes D1 and D4 conduct. When this
point swings negative on the following half cycle, these
two diodes cease to conduct and a path for the current
is now provided via D3 and D2. In our two circuits, the
four diodes form what is known as a full-wave bridge
rectifier.

Apart from the d.c. outputs, we arrange on both units
to have available a low voltage a.c. supply. This is
obtained directly from the 13V secondary of Tl in
Fig. 17.2. In the case of the high voltage unit, the
midget mains transformer in Fig. 17.4 has an additional
secondary winding which provides 6-3V.

CONSTRUCTION DETAILS

Once again, the parts are mounted onto a.standard
wood base as in the case of the other units in our con-
structional series. The a.c. mains should not be
connected into the units by the “woodscrew’ method,
this is not really safe enough. A plastic terminal block
is therefore specified for this purpose.

All wiring for the low voltage unit is clearly shown in
Fig.17.3. Thearrangement of the high voltage rectifier
unit is very similar, but in this case the mains trans-
former has flying leads, instead of tags. These leads
are colour coded and should be connected up as
indicated in the circuit diagram (Fig. 17.4). Also, this
mains transformer is larger than the component used
sn Fig. 17.2 and so a larger baseboard is required.

Mount the transformer so that the side the leads
emerge is adjacent to the diode tag strip.

<

250V
Pulsating DL.

Fig. 17.4. Circuit diagram of the high voltage rectifier unit

J 6way tagstrip
D/ Q
\ =

Hardwood -baseboard

must be the correct way round,
otherwise the unit will not
operate, of course. Further-
more it is pretty certain that
at least two of the diodes will
be destroyed when switching
on for the first time, should
they be wired up incorrectly.
The positive end of these diodes is marked either by
red paint or by a *“-+. See Fig. 17.1.

A PROTECTIVE COVER

A cover should be made which will box in the bare
tags which have large voltages across them. Once
again we must state the need to respect the mains and
take precautions when using mains operated equipment.
Perhaps an insulating cover of hardboard or plywood
could be made this time. If a perforated zinc cover is
constructed as described for the filter units, then internal
pieces of insulating material should be used, adjacent
to high voltage points. This metal screen should be
securely connected to the third (earth) lead on the mains
cable. It goes without saying that a ‘three-pin”’
system should always be used with such apparatus as
we are discussing.

When everything is completed, the units are ready
for initial operation. Carefully check all lead positions
and rectifier directions, and see that earth connections
are intact, then plug in to the mains supply and switch
on. A small 6 volt lamp connected across the 6-3
volt a.c. terminals of the high voltage unit will provide
an indication as to whether current is available or not.
Avoid the h.t. output terminals of the high voltage unit,
as up to 300 volts is developed across them when the
unit is operating.

Two similar lamps connected in series can be used to
check the 13 volt output of the low voltage unit.

CONNECTING UP THE FILTER

Connect terminal A4 on the filter unit (refer back to
Fig. 16.1) to the positive (+) terminal on the rectifier
unit. Connect terminal B to the negative terminal on
the rectifier unit.

With the appropriate filter connected in pldce on the
rectifier output, the set of voltage supplies available to
you is as follows:

(a) 13 volts smooth d.c. and 13 volts a.c.
(b) 250 volts smooth d.c. and 63 volts a.c.

Remember to avoid these two small hazards: Do
not mix up the filter units, and always connect the units
the correct way round regarding polarity. No switch
is incorporated in either unit because the three-pin
system with which these units are meant to be used has
switched plug/socket units, which are also fused. If
you require a switch, then one of the excellent lead
switches can be fixed into the mains cable.
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HIiS is the seventh of a series of short articles illustrating some of the many uses of neon

lamps.

The neons employed are all miniature wire-ended types as shown above.

Two examples which are ideally suited to these applications are those supplied by
Radiospares (striking voltage 65 volts), and the Hivac type 3L general purpose neons. The
latter type requires a striking voltage of 80 volts and maintaining voltage of 60 volts.

Some neon indicators have a resistor wired in series with one of the neon wires to make

them suitable for mains voltages.

These would normally be unsuitable for the circuits

described unless the resistor is removed or short-circuited.

SFUEN] NEON TIMER

Tms device is equally useful in kitchen or darkroom
or wherever there is a need to measure small intervals
of time. Simply select the time interval required and
switch Sl to ‘‘start”.  ‘When the period of time
selected has elapsed the neon indicator will glow. As
a refinement, an audio indication may also be obtained
by connecting the output to an audio amplifier and

loudspeaker.
< l
2M0 .

1

2oV |

R2 H
220 L]

+
C3
Audio Output
|_’ {optional)
500 pF affs

stort | reset

si
¢ :
1000
| pF

Circuit diagram of the neon timer

vi

2
Rt T WF
2k

Fig. I.

Basically the circuit consists of a neon in parallel
with an electrolytic capacitor (Cl) which charges
through - a variable resistor VR1. The neon. glows
when C! has charged to a potential in excess of the
striking potential. The time taken depends upon the
RC time-constant and, since it is easier to vary the
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by R. Bebbington
GRAD.IL.E.R.E.

resistance, a 2 megohm potentiometer (VR1) is used.
If long time intervals are required however, a parallel
network of switched capacitors may be employed.

It is an easy matter to calibrate the timing control
using the seconds hand of a watch. Table 7.1 shows
the time-constants for different RC combinations.

TABLE 7.1 TIME CONSTANTS
’ Time Interval
R - (seconds)
220k Q 12uF 4
220k 32uF 10
IMQ 12uF 16
IMQ 32uF 40
2MQ 12uF 45
2MQ 32uF 120

For longer intervals it is more desirable to increase
the capacitance of Cl rather than increase the resistance
of VR1, If too high a series resistor is chosen then
leakage problems may be encountered and inaccuracies
result.

The reset position of the start switch S1 is also the
“off” position. It is a single-pole change-over switch
which disconnects the battery and discharges ClI in the
“off and reset” position. In the “start” position R1
is disconnected, the battery contact is made, and the
chosen time interval commences. All one has to do
now is to sit back and wait for the neon to glow,
indicating the required time delay.
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THE same printed circuit board (described in the
*“‘Bonanza Boards” article) can be used to construct a
simple radio tuner for personal listening with an
earphone. It can be coupled to the driver amplifier
to provide a higher output for loudspeaker listening, as
will be seen later.

Fig. 1 shows the circuit diagram of the tuner using a
ferrite rod aerial, tuning capacitor and earpiece in
addition to the printed circuit board components.

Fig. 2 shows the component layout. The only links
required are C and D. If you wish to use a crystal ear-
phone as shown in Fig. 1, C4 can be left without any
connection or omitted altogether.

The ferrite rod aerial and tuning capacitor VCI are
types which are commonly used for medium and long
waves. Those who wish to make their own tuning coils
can use a piece of #in diameter ferrite rod and wind 50
turns of 28 s.w.g. enamelled copper wire in a single
layer for L1. This will tune with VCI for medium wave
stations. If long wave stations are required L1 should
have 160 turns of the same wire layer wound. L2 is
wound either on top of or close to L1 and consists of 5
turns of 28 s.w.g. enamelled copper wire.

External

optional

"

ICrystal | +
earphone
’ Output 2

Fig. 1. Circuit of the a.m. radio tuner. The components
outside the dotted line are mounted on a suitable metal box
which houses the whole tuner (see text). Components
Inside the dotted line are assembled on the printed circuit
board

A.M. RADIO TUNER

It is a desirable precaution, although not strictly
necessary, to wrap a thin sheet of paper round the
ferrite rod before winding. This will help to prevent
short-circuited turns, which could arise if the enamel is
chafed.

The tuning capacitor is 350pF; a mica dielectric

type is suitable here. If reception is difficuit by reason
of locality or screening when used in a car, L1 can be
“tapped” one-third of the number turns from the
“earthy” end and an aerial wire attached. Alter-
natively an extra coil with one-third of the number of
turns as on L1 can be wound on the same ferrite rod.
One end of this winding is earthed; the other end is
connected to the external aerial.

OUTPUT 1
TO SKi

QUTPUT 2
TO Sk2

A—

TO BYY 4ve

TO L1 & Vet T0 \L\Z

Fig. 2. Layout of components on the board. Notice
the link wires € and D and the leads to the colls LI
and L2. Output | can be fed into an audio ampli-
fier such as the driver amplifier described elsewhere
in this issue. Output 2 will provide a low level signal
for a crystal earpiece. 2
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COMPONENTS . . .

Resistors ;
Rl 47kQ R3 3-3kQ
R2 270kQ R4 1kQ
All £10%, 5 watt carbon

Capacitors
Cl  0-047uF mica
C2 100uF elect. 15V
C3 100uF elect. 15V
C4  40uF elect. 12V

VCI 350pF mica or air dielectric, variable

Transistors
TR1  MATIOI (Sinclair)
TR2 OC7! (Mullard)

Inductors
Li and L2 made by winding 28 s.w.g. enamelled
copper wire on 3in diameter ferrite rod (see text)

Battery
BYI 9 volt light duty

Plugs and sockets
PLI and SK| coaxial for output |
PL2 and SK2 coaxial for output 2

Miscellaneous
Printed circuit board (see text)
Switch, single pole, on/off (optional) for battery

Diode Battery connectors and p.v.c. covered wire
DI OAS Crystal earphone (if required)
RADIO TUNER UNIT DRIVER AMPLIFIER
FE Ty CECINCIER Pe XD )
L A ——
\ AN - =
hi i - rs i outeur ¢ - e
o Jol T
I} an na - K 1 B
Jver ! ——ai- - RN -
I au- (1o Lty .
il c4 ¢t T =
! il : 800 LOUDSPEAKER |+
vR1 pap ) OR MATCHING
skfL TRANSFORMER
Fig. 3. The radio tuner can be combined with the Driver Amplifier to form a small pocket

receiver using an 80 ohm output to a small loudspeaker or phone (not crystal).

The dotted

components refer to those described in the ‘* Radio Tuner’ and ‘*Driver Amplifier’ articles

respectively.

POCKET RECEIVER

It is possible to combine the radio tuner unit with the
“Driver Amplifier”, described elsewhere in this issue, to
provide a personal pocket receiver. Fig. 3 shows how
the two units should be linked together.

PRACTICAL

WIRELESS TELEVISION
MARCH MARCH
MOBILE INTEGRATED
TRANSMITTER TUNERS
SWITCH TUNED SOUND CHANNEL
SUPERHET PROBLEMS
ALSO: ALSO:
PROXIMITY ALARM FAULTY RESISTORS
On Sale Now On Sale Feb. 24th
Price 2/- Price 2/-
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Only one battery is needed; the common positive
strips should be joined together, and the battery end of
RS on the tuner should be connected to the junction of
R1, C2, and SK2 on the driver amplifier. SKI1 on the
tuner is linked with SK1 on the driver; the plugs and
sockets can be eliminated if desired.

Meetings . . .

SOCIETY OF ELECTRONIC & RADIO
TECHNICIANS

SOUTHAMPTON

Date: February 23
Title: Flight Simulation (General Precision Systems)
Time: 7.30 p.m.
Address: College of Technology, East Park Terrace,
Southampton.

STOKE-ON-TRENT

Date: February 22
Title: Television Studio Equipment
B. Yates A.S.ER.T.
(ATV (Birmingham) Ltd.)
Time: 7.30 p.m.
Address: Room 215, Physics Block, College of Tech-
nology, Stoke-on-Trent.
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“Bighead” Bonding Fastener

Metal Ventures Ltd., Southern Road, Aylesbury, Bucks.

These new fasteners enable thermal and acoustic insulation
They are

materials to be fixed quickly to laminates of all kinds.

particularly suitable for fixing linings to loudspeaker enclosures.
The lagging studs can also be bonded on to surfaces such as
acrylic sheet, plywood, steel, decorative laminates and chip-

board. They can be hot pressed into polythene.

Once the perforated portion of the fastener has been fixed, the
insulant can be easily impaled on the protruding studs and firmly

secured with the batbed cap supplied.

Five standard lagging studs are produced, }in, #in, lin, 1}in
and 1iin in length, to suit various thick nesses of insulants.

Sine/Square Wave Generator
Daystrom Ltd., Gloucester, England.

The Heathkit Model IG-82U sine /square
wave generator is designed for servicing and
testing audio, radio, television, and recording
equipment.

The sine wave frequency range extends from
20c/s to 1Mc/s + 1-5dB into a high impedance
load. Distortion is better than 0-5 per cent
from 20 to 20,000c/s. The output voltage,
peak-to-peak, is available in four ranges:
0-0-01, 0-0-1, 0-1, and 0-10.

The square wave frequency coverage is
20c/s to 1Mc/s. The output voltage peak-to-
peak is in three ranges: 0-0-1, 0-1 and 0-10.
The rise time is less than 0-15 microsecond.

Both the sine and square wave outputs can
be used simultaneously, as well as inde-
pendently., The frequency of these two
output signals is identical but the output signal
levels are individually variable.

The generator has many applications which
include the design and development of filter
or compensating/equalisation  networks,
checking loudspeakers and enclosures, and
square wave tests for high and low frequency
attenuation, phase shift, ringing, etc.

The model 1G-82U weighs 16lb and is
available in kit form for £24 10s, with con-
structional and ‘operatiag manual. The
generator assembled and tested costs £36 10s.

New Workbench Tool Rack
Elecnri Picard & Frere Ltd., 34/35, Furnival Street, London,

C.4.

Our photograph below shows a new workbench tool
rack, which holds 26 miniature hand tools. The
tools are held in position by rubber grommets arranged
in three stepped rows at the back of the rack. These
grommets are easily replaceable and there are 34
different sizes for holding tools with body diameters
ranging from Imm to I0Omm. By mounting in this
method the workbench is kept clear and the working
ends of the tools are protected from damage. The risk
of loss is also minimised.

There are two shallow troughs below the first row of
grommets and deeper storage trays, divided into 10
compartments, project from the front. These com-
partments have transparent lids and are ideal for
storing small components. The price of the tool rack
is 95s 8d.
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 PORTABLE |

Part Two

T was stated in last month’s article that the sub-units of
the ratemeter may be used in various combinations to
suit individual requirements. *As such arrangements
“are identical to the internally switched facilities in the
complete instrument, it is felt that some further descrip-
tions of the possible *set-ups’ would be useful to those
intending to construct either the complete com-
prehensive instrument or only certain sections.

G.M. TUBE ALONE

The first of these arrangements for using the G.M.
tube only is shown in Fig. 7. (Note: in this and the
following “‘set-up” descriptions the choice of either
battery or mains power is taken for granted.)

. The circuits needed are the G.M. amplifier (Fig. 2),

the ratemeter (Fig. 5), and the e.h.t. generator (Fig. 6).
This set-up will enable an experimenter to explore the
characteristics of a large number of G.M. tubes whose
operating voltages fall within the range of the e.h.t.
generator (0-800V). In addition, the various well-
known radiation experiments included in most modern
physics syllabi are within the capabilities of the circuits.

To the newcomer, the range of G.M. tubes available
is a good indication of the specialised nature of most
types and careful consideration of the application one
has in mind is, of course, a basic step towards achieving
the best results with a given instrument.

The physical layout of the above arrangement as used
on its own is not critical and could be tailored to meet
most requirements.

A :I:« - Ratemeter [ﬂ
m| - :
Fig.5)
6.M Tube (Fi (Fia3) ——’{ )
EHT. Power
Generater Supply
(Fig § {Figs)

Fig. 7. Arrangement of units when using G.M. tube alone

SN -
Ampl_iﬂer > Rat(c;:t(;)r
it (Fig3) A e Z)
Detector 8&»4
+ /
{
.?3 Power
battery Supply
v (Fig.6)
Bias
Supply

Fig. 8. Set-up for the detection of alpha particles using
the s.5.b. detector. Output link on s.s.b. amplifier (Fig. 3)
to be connected between B and C
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By D.V. SMITH

$.5.B. DETECTOR FOR ALPHA PARTICLES

The simplest arrangement for using the s.s.b. detector
is shown in Fig. 8 and will make possible the detection
of alpha particles.

This amplifier is also capable of being used in
conjunction ‘with pulse height analysers for energy
spectrometry of alpha particles.

The circuits indicated are the s.s.b. amplifier (Fig. 3)
and the ratemeter (Fig. 5). A nine volt battery is all
that is needed to provide sufficient detector bias. This
should be possible, with the variable metered supply,
to demonstrate the ability of the device to detect alpha
particles at bias levels down to zero and the effect of
various bias levels on the count rate observed.

At this point it might be prudent to look at one of the
few problems involved with the s.s.b..detector. This is
associated with the measurement of. the actual bias
appearing across the device.

Due to the finite reverse resistance, some leakage
current will flow and its magnitude will vary from unit
to unit within the manufacturer’s limits. The leakage
characteristic for all these devices will be approximately
of.the form shown in Fig. 9 where it can be seen that for
most values of bias the leakage is fairly constant.

Some figures for high grade 20th Century units are
given in the table below.

TABLE |
Detector Working Leakage at
type voltage w. voltage
SSNO3K 25 <ipA
SSNOSK 25 <lpA
SSNO3K 300 <luA
SSNOSK 100 <2uA
|
Y —-"f/
L |
]
{ 4
‘BIAS VOLTS Max. Work‘ing Volts

Fig. 9. Leokage current characteristic of the s.s.b. detector

S.S.8. Expander Rotemeter —-——[ﬁ
Amplifier o Stage - £i0.9)
(Fig.d (Figd Lk e 7

S.5.B.
Detector [ /

Variabie Power
Bias Supply
Supply (Fig6)

Fig. 10. Set-up for the detection of beta and gama radia-
tion. Ou?ut link on s.s.b. amplifier (Fig. 3) to be connected
between A and B
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The problem is, of course, to ascertain by how much
the bias is reduced by the leakage current flowing

through the load. Probably the most practical
approach is to plot leakage versus bias for the particular
detector and make allowance for the voltage drop in the
megohm load resistor at the various bias levels.

Too great a stress ought not to be laid on this aspect
for, as can be seen, the difference made by the leakage is
unlikely to create great difficulty.

A suitable source of alpha particles is a luminous
dial, but care should be: taken to avoid fingering the
characters for any deposit will reduce by absorption the
available counts. Most important, however, is the
presence in the luminous paint of radio-active materials
which are selectively accumulated
permanently in various sites in the
body, particularly in this case the
bones, and any risk of bodily up-
take, however small, should be
avoided.

S.S.B. FOR BETA & GAMMA

Detection of beta and gamma in
addition to alpha radiations is made
possible with the arrangement of
Fig. 10 to which the addition of the
expander stage (Fig. 4) gives the
added gain required together with the
necessary facility to discriminate
against unwanted noise. Some care
should be taken with layout and
screening of circuits to avoid both
noise pick-up and oscillation. {

The bias supply is not specified in |
this case because the maximum
voitage which can be applied to the
device will depend on its rated voltage
and this will vary from unit to unit.

The 25 volt working detector is
$.5.B. Amplifier
Fig. 12. Underside view of the rate- s

meter chassis Board

Boa
Expander Stage

Fig. 1.
ratemeter

Top view of the completed

the most commonly used (and
cheapest), while at the other end of
the scale (and more expensive) 300
volts is the present limit.

As a general rule only low voltage
working detectors are required for
alpha particle detection while for
beta and gamma detection better
results are obtained at higher voltages.

The problems with the complete
instrument in this respect was how
best to portray the s.s.b. detector
facility and in fact the most awkward
case was chosen, this being for the 300
volt variety where use of the e.h.t.
gencrator rather than battcries was
called for.

S.S.B. BIAS PROBLEMS

Hecre again the problem of the bias
calibration arises. At first sight it
might only appear necessary to
arrange the bias supply in much the
same way as in Fig. 7 and use the
calibrated e.h.t. control as the means
of obtaining variation.

This will work to a certain extent but it has one
serious drawback in that the e.h.t. generator will cease
to function at outputs of about 10 volts or lower.

While this is of no consequence as far as the G.M.

‘tube is concerned, because no operation of the tube is to

be expected at this voltage, from zero to 10 volts is a
region of great interest in the case of the s.s.b. detector
regardless of its maximum voltage.

The answer was to operate the e.h.t. generator at a
fixed voltage using a preset control and to “pot” down
the output to a variable potentiometer from which the
bias voltage was obtained. It was also necessary to
ensure that the total resistance of the potentiometer
chain was sufficiently high enough not to over-load the

S$§ S4

in

] Board
Screen
| Cradle

/
G.M. Amplifier
VR8(Calibrate)
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No rivet to appear here.
o Battery clomp to be secured
sfl/ through this rivet hole. o

Non - dimensioned holes in

this foce to be positioned

from front panei drilling.
(See Figid)

.

Hole in eoch end in
this position.

8 Holes ‘X YgDiA.
7 Holes'B /33DIA.
4 Holes T g DIA.
1 O ';4_0“- MATERIAL:
4 Holes '€ Yo DIA. {8SMG. Aluminium
1 Hole F S/g0ia.

HOLES, GROUP 'G° MADE TO SUIT
COMPONENT AVAILABLE

X

Chassis Ends to be fobricated ond
rivetted to Cover with 7-1/g dia.
rivets ot each end os shown.

Fig. 13. Dimensions and drilling details for the chassis

. e 0"
~ "
A 3] | e
| MATERIAL: 14S.W. Aluminium
7 4 Holes A S{sDIA. 7/ 7
& C/SUNK. ,/ / / . 7
4 Hoies '8 1sDIA 7
41 Holes T’ 3gDIA. . ( / y
&1 Hole "D TL0M " . . A
3 Holes 'E 12" DIA.
HOLES, GROUPS 'F'&G TO ¥ I
SUIT COMPONENT AVAILIABLE L
% [
7 $_
| %
E | 3 :
B 4 ;
, .$J
- 7 3
3 3 E 2
7 R p
/ - t
{ /s
: &
A F C: |
" Y D 4 £ £
1 [z _.ﬂ_
A A
N
d Vg
Thg, )
% W3 |
; - = -

Fig. I14. Dimensions and drilling details for the front panel
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TWO 12 in. CO-AXIAL LOUDSPEAKERS
WITH (PROFESSIONAD PERFORMANCES

gy, s Y - s
- Wl.l';';‘. WS A L

R —
v 2 7 22 R L ERAAR AR ST 3
% PLASTAFLEX SURROUND ¥ COMPRESSION % HI-FLEX ‘FREE’' SURROUND % TWO VOICE
TREBLE UNIT & TWO VOICE COILS % HIGH COILS *  COMPRESSION HORN LOADED
FLUX CERAMIC MAGNETS 3 RIGID DIE CAST TEEBLE"UNIT oF R SR T O SR
I ELECTRICA CERAMIC MAGNETS FOR BASS AND TREBLE
CHASSIS % PURE ELECTRICAL CROSSOVER UNITS % PURE ELECTRICAL CROSSOVER *
Specification RIGID DIE CAST CHASSIS * HIGH FREQUENCY
Overall Frequency Response 30-15,000 c/s e GORTeC
Power Handling Capacity 15 Watts Specification
Fundamental Resonance Fr nc 35¢
Crossg:/er Frequsenc?/n il it 45kc;§ Overall Frequency Response 30-18,000 c/s
Impedance 15/16 ohms Power Handling Capacity 20 Watts
Flux Density 13,000 gauss Fundamental Resonance Frequency 35¢/s
Total Flux 88,000 Maxwells Crossover Frequency 4 ke/s
Impedance 15/16 ohms
Flux Density 17,000 gauss
SMALLER ENCLOSURES Total Flux 180,000 Maxwells
The research and development department of Typical response curve of CX 1512
Celestion has now evolved two new enclosure +10
designs for these Co-axial loudspeakers based e L ~N—TV N1 TN
on a cabinet volume of only 2.5 cy.ft. and i A R
measuring 303" x 175" x 111", e 5% 00 %0 %0 Thcls o 0
Full dimensional details are included with the Typical response curve of CX 2012
general colour brochure. o - .
@80 _/Na-a/*'\,.”-\/'ﬂ/‘ﬂ-\/\lwf\ﬂ ™ N
< TN
C I . Studio A W w_ wm_ W 5
1 . il it
e eStlon Series Celestion Ltd., Ferry Works, Thames Ditton, Surrey
Please send me details of the 'STUDIO' Serles Loudspeakers

i

|
CELESTION LTD } o= idine

1

]

Ferry Works, Thames Ditton, Surrey.
Telephone: EMBerbrook 3402/6 i
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TYGAN FRET (Contem. pat.), 12 x 13in.
2/-; 12 18in. 3/=; 12 x 24in. &/f-, etc.
EXPANDED ANODISED METAL—Attrac-
tive gilt finish in. = iin. diamond mesh
4/8 sq. it. Multiples of &6in. cut. Max. size
41t. > 31t., 47/8 plus carr.

BONDACOUST Bpeaker Cabimet Acoustio
Wadding (lin. thick approx.) 18In. wlde,
any length cut, 8/« yd.

Volume Controls—5K-2 Meg. ohms, 3in.
Apindles, Morganite Midget Type 1iln, dlam,
Uuar, 1 year, LOG or LIN ratios less 8+, 8/,
DP. Hw, 4/6. Twin Htereo lese Bw. 7/8.
100 K. to 2 M/ohins with DP. 8w, §/8.

WAVECHANGE SWITCHES. I p. 12-wny,
2 p. 2-wiy, 2 p. fieway, 3 p. 4-way, 4 p.
2-way, 4 p. 3-way, long spindle, 3/6 ea.

ENAMELLED COPPER WIRE—}Ib. reels
14g-20g, 3/-; 22¢-28g, 3/6; 30g-34¢, 4/8;
38g+38y, 4/9; mg-«ls. §/=, etc.

TINNED COPPER WIRE. 16-22g. 4/ ilb.
ERSIN IUL'HCOBE SOLDER, 60/40 4d.

Three Waveband and
Switched Gram positions.
Med. 200-550m. Long 1,000-
2,000m. VHF/FM 88-95 Mc/s.
Philips Continental Tuning
insert with permeability
tning on FM and combined
AM [FM IF transformers. 460
ke/s and 10.7 Mc/s. Dust core
tuningallcoils. Latest circuitry
including AVC and Neg. Feed-
back. 3 watt outpuc, Sensi-
tivity and reproduction of a
very high standard. Chassis
size 134" x 64", MHeighe 74°.

station names.
operation.
Comp. with

Magic-eye tuning.

P,M. Speaker only required.
10" Elac. 27/6. 13{"x 8" E.M.I.
conc. Tweeter, 42/6. Carr. 2/6.

7 VALVE AM/FM RADIOGRAM CHASSIS

New 1965 Model Now Available

Aligned
and tested

:::dy for £|3 |9 6 lns 7/6

Edge illuminated glass dial 113 3¢°,
Gold on brown background. A.C. 200/250V
Circuit diag. now available,

Tape, O/P socket, ext. spk’r and P/U sockets and
indoor FM aerial, and 4 knobs —.walnut or ivory to choice. 32
Recommended Quality Speakers
Fidelicy, 37/6.

Valves ECC85, ECHB8I.
EF89, EABCS80, EL84
EM8I, EZ80

Vert. pointer. Moriz.

127 R.A. with

TRANSISTOR COMPONENTS
Midget LF.'s—460 Kc/s f§ in. dian:. first,
second or third

Osc. Coil M. & LW,
Midget Driver Trans. 9:1. ..
Midget Qutput Truns. Push:Pull—

IORITE. gl ’ . = pues S 0 - - o il Bfe
Elect. Condensers—Midget ‘l')pe 1 mfd.-50
mid. ea. 1/8, 100 mtd. 2/, 12V
Condensers 150 Y. working: ‘o1 mid., .09

mfd,, .03 mid., .04 mfg. 8d.; .05 mld
1 mifd,, 1/=; .26 mid., 1/8; .5 mfd,, 16, e
Midget Tuning Condensers. J.H. 00" 208

pF and 176pF, 8/8; ditto with triinmers, 9/8,
220pF and 105pF conc. slow imotion
10/6 365pF single 7/8,

Condensers—S8ilver Mica. All values 2pF to
1,000pF, 6d. each. Dittos Ceramics 9d. Tub,
450V T.C.C. etc. 0.001 mFd to 0.01 and
0./1 350V, 8d. 0.0-0.1/600V., 1/=. 0.26 Hunt,
1/8. 0.25 T.0.C. L9, etc., etc. Close Tol.
SIllcu—lo% S5pF500pF, ‘6d. 600-5,000tF,
1/-, 1% 2pF-100pF, 9d. 100pF-500pF, 114,
575pF-6 000pF, 1/8. Resistors—Full Range
10 ohms*10 meg. ohms 20% % and {W, 34.,

(Mldget type modern rating)
lW od., 2w, 9d. Hi-8tab. 5% tW, 4W, 6d.
(100 ohma lmeg) Other t"xlues od. 1% §W,
1/6, etc., ete.

per yanl. Cartons 6d, 1/-, z/s. ete,

New Reduced
Boxed VAI.VES Bargain Prices
1T4 38 | Ers; 8/6 | PCL83 10/6
1R5, 183 6/- | EL33 12/6 | PCL84 10/
384, 3V4 7/- | EL34 12/6 | PCL85 11/8
ECC81 ELs4 ?/- | PL36 10/8
ECC82 + 7/- | EY51 8/- | PLS1 9/8
ECC83 EYS6 9/« | PLB3 8/-
ECL80 8/ | EZ81 - | PYS3 10/8
ECL82 10/- | iZ32 88 | rysz -
ECLS6 10/8 | PCCSH4 8/- | UU25 10/8
EF80 7/8 | PCKF80 8/~ | ULS4 B

L.P. RECORDING TAPE BARGAIN

By leading British monufocturers—
ROFESSIONAL GRADE
—DOUBLE-SIDED
!ea:h :_lde coated) 53" reels only
Special Price Offer 'o"veers 20/= 5oz
Ideal for the experimenter who wants to
record both sides, and a good L.P. Tape for

the enthusiast who wishes to record single
side only.

OFFER!

SPECIAL OFFER 3° Messige
tape 150°, 3/9; 3° L.P. 225,
4/9; 3" D.P. 300°, 8/8. P. &
P. per reel 6.
TAPE REELS Mutrs. nurpl\u
77, 8/3; 517, 2/-; 5%, 2/=;
l/' Plastlcs spool conulneru
1/9; b51°, 2/~ 77, 2/3.

CO-AX 80 ohm CABLE

High grade low loss Cellular Alr Rpaced
Polythene—lin, dinm. Btranded Coml.

Now only 6d. yard
BARGAIN PRICES- SPECIAL LENGTHS
20 yds. 9/- curr. 2{-; 40 yds. 17/8 carr. 3/-;
60 yds. 25/- carr. 3/6; Coax. Plugs 1/-;
Socketa 1/=; Coupiers 1/8.

Speakers P.M.—3 ohms 2}* E.M.YI. 15/6. Qoodnians 3}°
18/6. 5° Rols 15/6, 6° Elac 18/6. 7° l' (loodmnnu
15/6. 8 Rola 19/6. 10° R.:: A. 25/
97 2 6° Goodinuns 22/6. E\ll Ceraniic
Magnet 37/6. Tweeter 22/6. Jack Plugs,
Htandard 2} Igranic Type, 2/8. Screened ditto,
3/3. Mniature scr. 137, 2/3. Bub-min. 1/3,

70 Brigstock Rd., Thornton Heath, Surrey.
THO 2188.
3/-; 51b. 3/9; B b, 4/6.

TRIMMERS, Ceramic (Conipression 'l'ypel)—
30pF, 50pF, 70pF, 8d.; 100 pF, 160pF, 1/8;
sl R

. ee Hive Types (conc. nir spaced
——2-8PF. 1/=; 3-30pF, 1/-. b
KNOBS-—Modern Continental types.
or 1vory with Gold centre;
11, 1/8 each. Conc.
gold centre 137 dia. 810

Brown
17 dia., 8d. each;
knohs l\nry with

Matching ditto

2/6 en. LARGE SELECTION AVAILABLE. |

METAL RECTIFIERS. STC Types—RMI,
4/9; RM2, 8/6; RM3, 7/6; RM4, 16/-; R\lb.
21/-; RMA4B, 17/6; Mullard BYIOO

TUB-ELECTROLYTICS-CAN
25/25 v. 50/12v. 1/9; 8 +8/450v. 4/6; 50/50v.
125v. 2/-; 32 +432/278v. 4/6; 8/450v.
4/350v. 2/3; 50/50/350v. 6/6; 16--16/450v.
5/6; 60/250/275v. 12/6; 32 +32/450v. 66,
100 +200/275v. 12/8.

RADIO COMPONENT SPECIAI.ISTS

onra: 9 a.m.-! 2.1 pon, Wed.

Terms C.W.0. o €.0.D. Post and Pnrung wp b § 16, l[ 5 l lb 1/9; 3 1b.

4 STATION INTERCOM

£7/19/0

Solve your communication
problems with thls latest
4-Station Transistor Intercom system (1 master and
38 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Operates on one 9V battery. On/off
switch.Volume control. Ideally sultable tomodernize
Office, Factory, Workshop, Warehouse, Hospital.
Shop, etc. to keep Instant Inter-departmental con.
tacts. Complete with 3 connecting wires. each 66 ft.
& other accessories. Nothing else to buy. Post Free

INTERCOM/BABY ALARM

Usuolly -AoWE-
Our Price ONLY

576

Modernize your Office. Shop, Warehouse, Workshop,
Burgery. Nunery. and home with this )atest two-way
of two units, Master
nnd Sub, In strong plastic cabincta with chromium
stands. Elegantly designed to use astwo-t%ay instant
communication system — Call/talk/listen — between
two persons anywhere indoors or outdoors. Both units
operate on one 9V battery. Complete wlth 60 ft.
wire. Battery 2/-. P. & P.12/6

BATTERY ELIMINATOR AND CHARGER 27/

Use your Teansistor Radio or Intercom from domestic
A.C. mainas and charge dry battery PP3 9V to boost
battery®s life many times. ‘Unbeatable value. Bave
your pounds on batteries. P. & P. 1/6. Complete
with Plug, Lead and 8nap cord.

Pull price refunded if returned in seven days.

WEST LONDON DIRECT SUPPLIES (PE[l)
8 Chignell Place, West Ealing, London, W.13
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TRANSISTOR REGEIVERS
AND AMPLIFIERS

This book describes the best and
most popular working circuits for
radios, record players and public-
address systems.

by F. G. Rayer

30/- Postage |/-

TRANSISTOR ELECTRONIC
ORGANS FOR THE AMATEUR by
A. Douglas & S. Astley. 18/-. Postage |/-,
UNDERSTANDING LASERS
AND MASERS by S. Leinwoll. 13/6.
Postage 9d.

ELEMENTS OF TRANSISTOR PULSE

CIRCUITS by T. D. Towers. 35/-
Postage. |/-.

MOTOROLA SEMICONDUCTOR 5
CIRCUITS MANUAL. 16/-. Postage ~
1)-. %

NETWORK ANALYSIS FOR TELE-

COMMUNICATIONS AND ELEC- -
TRONICS by R. A. Lampitt. 63/-. Postage i
2/-.

BUILDING AND USING SOUND 14
MIXERS by R. E. Steele. 30/-. Postage |/-. 14
HI-FI YEAR BOOK [965/6 by M. Hens- "~
low. 12/6. Postage I/-. 24"

COMPLETE CATALOGUVE I/-.

THE MODERN BOOK GO.

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

Open 6 days 9-6 p.m.

“ diameter
crew-up Type
* diameter Toggle swltch . 8l6

The ?MVL',/‘/M /

HOLE PUNCHES

Instant Type

Complete Set £9. 3 6.

Now supplied by:

TOMPKINS & LONGMAN LTD.

237 GIPSY ROAD
WEST NORWOOD, S.E.27
Tel.: Gipsy Hill 5000

3 e .. 8l6
> B7G . 9=,
. BBA B9A 4 eI
& ..o loja
v io/s .
G UL/ O

diameter Int O:ul op U OB
- = .. 162 .,

W ... 18flo ,
o B9G we 2WIB W,
8 24/4 ,,
" Meter 332

No extra charge for postage and packing in the U.K.
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Power Board Support Rod
secured this end toMat
fixing

Tib FUSE rs1ll

I 2nd Wafer(pearest

front panel),
O O

(13
+ve
(See Fig2

C7removed from under
chassis position for
clarity.

Earth to Aluminium
Screens on Cradie
3 ot

below Chassis.

Fig. I5. Front panel components and wiring. Key to the coding of the external connections is given in Fig. . (last. month)

VR&
BOARD/SCREEN
RETAINING STRIP

xl'i'l4

484 Eorth tog i

fixing holes {20f1) 2 | : ‘ e - RATEMETER BOARO

80 ARD{SCREEN CRADLE

o

sx3xlqg

This item secured to
underside of Chassis
with 2 -48 A fixings
on 3" centres.

Hole tapped '/z x6BA

at each end _ ' _ G.M. AMPLIFIER BOARD

ALUMINIUM SCREEN (1off)
slyx 235 x 18 SWG

EXPANDER STAGE BOARD

ALUMINIUM SCREEN (foff)
$3gx 2% 'x 1856,
With {"flonge bent 45°

Fig. 16. Circuit board cradle.
This diagram gives the con-

struction details of the cradle, and ot one end )
also shows the manner of installation S5.5. AMPLIFIER BOARD

of the four sub-units
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e.h.t. generator, A value of 20 megohms was used in
the prototype.

It is necessary, therefore, to take into account the
impedance of the supply when calibrating the “s.s.b.
volts” (VR3) for a particular detector whose leakage is
known.

To put the problem in its proper perspective it should
be said that not many experimenters are likely to need
300 volts bias for, in practice, 9 volts bias will still
enable one to detect even quite low energy beta and
gamma radiations with a good 25 volt working detector
using the circuits of Fig. 10. The described arrange-
ment using the e.h.t. generator was incorporated in the
instrument to show that it could be done if needed and
this should be borne in mind when choosing the bias
supply, as obviously a 25 volt working detector can be
very easily operated from a small battery.

Once again a source of beta and gamma radiations is
the Juminous dial—provided that the alpha particles are
absorbed by a thin sheet of paper placed between the
source and the detector.

The luminous watch face may not be the most perfect
source by laboratory standards, but it is undeniably the
most easily obtainable and can readily be used in a
number of experiments involving the three types of
radiation discussed.

MECHANICAL DESIGN

The mechanical design of the prototype instrument
naturally raised questions regarding the best method of
arrangement, the Veroboard sub-units being the fore-
most consideration in this respect. A commercial
instrument built for the same applications would almost
certainly employ plug-in circuit boards making a very
convenient unit. It was felt however that this sort of
refinement would unnecessarily add to the cost and be of
little or no benefit to the constructor building this
instrument as described.

The top and underside views of the finished ratemeter
(see Fig. 11 and Fig. 12) show the compromise method
by which the sub-unit boards can be mounted in a
roughly similar manner to the conventional plug-in
modular form of construction. The important
difference in this case is that although the boards are
moveable they are not strictly removeable unless the
wire connections are broken.

Adherence to this “modular’ system was considered
necessary as far as the complete instrument was
concerned in order to keep it as small as possible while,
at the same time, still clearly made up of separately
useable sub-units.

Of course there is no reason why individual con-
structors should not employ good alternative systems
better tailored to their own requirements, if they prefer.
This is particularly so if only sections of the instrument
are required and space is not at a premium.

MAIN CHASSIS ASSEMBLY

Details now follow of the construction of the com-
prehensive instrument shown in the illustrations.

Construction commences with preparation of the
metal work for the main chassis assembly. This
consists of the chassis proper, Fig. 13, and the front
panel, Fig. 14, Both these items are made from 18
s.w.g. sheet aluminium. Drilling positions on the front
edge of the chassis should be obtained by offering up the
completed front panel to the chassis.

When the front panel has been bolted to the chassis,
the main assembly circuit components should be
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MATERIAL: 18 SWG. Aluminium

Fig. 11. Battery clamp. See also Fig. |1

mounted in position and the wiring completed so far as
is practical at this stage. Fig. 15 shows all the front
panel componentsin situ; also included in this diagram
are two potentiometers (VR2, VR7) which are mounted
on the deck of the chassis, close to the front panel.
The “external” wiring, i.e. the flying leads 4712, H4,
etc. are best omitted at this stage;. they can be added
when the sub-units have been incorporated in the
chassis.

The two transformers (T1, T2) are bolted to the top of
the chassis as shown in the photograph, Fig. 11. The
mains connector PL1 and the fuseholder are fitted to the
rear edge of the chassis. The capacitor C5 is clamped
to the side of the chassis, see Fig. 12. Fixing holes for
all these items are included in Fig. 13.

CRADLE FOR CIRCUIT BOARDS

The cradle which holds four sub-unit boards can be
seen in the underside view of the chassis, Fig. 12.
Constructional details are given in Fig. 16. The
cradle is made from #in thick X 3in wide s.r.p.b. with
3in deep slots cut crosswise. Two hacksaw blades
mounted side-by-side in the saw will cut slots of the
correct width for the Veroboards. A lin wide strip of
the same material with corresponding slots and fixed at
each end to the chassis forms the board retaining strip.
(If an extra conductor is left at both edges of the
eleven-way Veroboards, making a total of thirteen ways
in all, this will allow them to be mounted in the slots
without fouling the components wires on the “/” and
““11” conductors—see Part Three).

Two holes are drilled in the cradle for fixing this to the
chassis as mentioned in Fig. 16.

Details of the battery clamp are given in Fig. 17.

The third and concluding part of this article will
cover the construction of the individual circuit boards,
the final assembly and wiring, and the setting up and
operation of the ratemeter.

ERRATA

The following small amendments should be made to diagrams
included in Part I.

Fig. I. Value of C5 should be 5,000uF.
Common side Cl, C2 and C3 goes to J4.

Fig. 3. Output to ratemeter at F2 is NEGATIVE (link
between B and C).

Fig. 5. Input at J5 is NEGATIVE.

2 Holes ‘Ia' DIA.
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WORLD'S TOP SEMICONDUCTORS now
available to everyone at IR SEMICONDUCTOR CENTERS

TRANSISTORS - ZENER DIODES - SILICON CONTROLLED

RECTIFIERS . GERMANIUM DIODES - SOLAR CELLS R
SILICON RECTIFIERS - SELENIUM STACKS - BRIDGE [ st |

RECTIFIERS - PHOTO CELLS - INSTRUMENT RECTIFIERS
DUAL DIODES - AUTOMOTIVE RECTIFIERS - MOUNTING
ACCESSORIES - PROJECT KITS - MANUALS

Over 100 items available, prepacked and prepriced, many with free
instruction manual and project and experiment details. Send to
your nearest IR Semiconductor Center for the full illustrated
catalogue and price list.

Co, Durham: Red Radio Shop, 31 Crotree Rd. Sunderland, Tel: 72087 - Kent: 8, W. Cursons, 78 Broad 5t. Canter-
bury, Tel: 65442 - Lancashire: P. Kirkland Engineering Ltd., 16-18 Albion St., Manchester |, Tel: CEN 1226 - R.S.C.
(Manchester) Ltd., 60A-608B Oldham St. Manchester, Central 2778 - London: Henry's Radio Ltd., 303 Edgware Rd.
London W2, PAD 1008 - G. W. Smith & Co. Ltd.. 3 Lisle St. London WC2, GER 8204 & 9155 - Sterne-Clyne Ltd.,
162 Holloway Rd. London N7, NOR 8161 - Lasky’s (Harrow Road) Ltd., 42 & 43 Tottenham Court Rd. London
W1, MUS2605 - Middlesex: Odeon Radio Ltd., 146 CollegeRd. Harrow, HAR 5778 - South Supplies Electrical Ltd.,
90 High St. Edgware, EDG 6751 - Northumberiand: Aitken Bros, & Co., 48 Pudding Chare, Newcastle upon
Tyne |, Tel: 26729 - Richley & Frceman Ltd., 100 Percy St. Newcastle upon Tyne |, Tel: 23285 - Scotland: R.5.C..
SManchener) Lted., 326 Argyle St. Glasgow, City 4158 - F. Brown & Co., 45 George IV Bridge, Edinburgh |, Caledonian

461 - RME Surplus Supplies, 143 Stockwell 5t. Glasgow C|, Bell 2634 - Surrey: Home Radio (Mitcham) Ltd., 187
London Rd. Mitcham, MIT 3282 - Warwickshire: Regency Electronics, 29 Regent St., Leamington Spa, Tel. 22590 -
Yorkshire: R.S.C. (Manchester) Ltd., 106 Newport Rd., Middlesbrough, Tel: 47096 - R.S.C. {(Manchester) Ltd.,
10 North Parade, Bradford |, Tel: 25349.

Fully displayed and described. Take your pick!p-

mm+&=>=1 semiconductor center

INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD.. HURST GREEN, OXTED. SURREY. PHONE OXTED 3215. TELEX RECTIFIER OXTED 8819
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Extend the range of your present test instrumentation
with this versatile Telequipment oscilloscope. Simpli-
fled operation—minimum controls, automatic time
base synchronisation—but top quality construction.
2.75" tube with graticule, contrast fllter and rubber light
hood. Bandwidth 30Kc/s (-3dB); maximum sensitivity
100mV/0.5cm division. Time base continuously variable
from 100usecs to 100msecs per 0.5cm division. Mains
operated, fully portable. Instruction manual supplied.
Descriptive leafiet on request.

Obtainable only direct from the country’s largest
specialist manufacturer of portable oscilloscopes for
sclence and industry.

Serviscope i3 a registered trademark

TELEQUIPMENT

Telequipment Ltd., 313 Chase Rd., Southgate, London N.14
Tel: Fox Lane 1166

Please send me, without obligation, rthe
descriptive leaflet on the Serviscope Minor.

NAME.-

ADDRESS...

I--
i

N
—
[+,

The SUPER 6

LONG AND MEDIUM WAVE
TRANSISTOR RADIO

% 6 transistors and diode. 350mW. o Buperhet, Perrite rod aerial.
v Component positions and references printed on back of board. ¢ Wooden
cabinet, 11 X 7} X 3§ in. o Vinyl covered. ¢ 6X 4 inrspeaker. ¢ Booklet
8/-. Free with kit. ¢ Lining up service. ¢ All parts supplied separately.
Write for llst. %A.E.Lplme.svzi)ar P:xn('::’lg ‘g‘&‘fs
COMPLETE SE F
PLUS 5/. POST £4-o-o-
OR FULLY BUILT 28.7.8 Tax & Cuarr. Paid

AM/FM (V.H.F.) RADIO GRAM CHASSIS £13.13.0
o :

Chassis size 18 x 6§ x 5]in. high.
cream and red. 200-250v. A.C. only.
Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons—
OFF, LW., MW F.M., and Gram. Allgned and tested. Tone control. 1000-1900
M.: 200-550 M.; 88-98 Mc/s. EZ80, ECHS81, EF89, EABCB0, ELS4, ECCS5,
3-ochm speaker required.

9 x 6in. ELLIPTICAL SPEAKER 25/-,

TERMS: £3.10.0 down and 8 monthly puyments of £2.4.0, totnl £14.10,0,
V.H.F. Dipole 12/8, Feeder 8d, yd.

ALTERKATIVE DESIGN. Similar to above chassis. With addition of B.W, 8-17
Mc/s, £16,16,0, TERMS: £310.0 down and 6 monthiy paymenta of £2.4.0.
Total H.P. price £18.14.0. Ctrcult diagram 2/6.

ﬁe:r manufacture. Dial 14} x 4in. In

NEW 6 PUSHBUTTON STEREOGRAM CHASSIS
M.W; 8.W.1; 8.W.2; VHF; Gram; Btereo Gram. Two separate channels for
8tereo Gram with balance control. Also operates with two speakers on Radio.
Chaasts size 157 X 7" X 6}” high, Dial cream and red 15* X 8",

Price £17.17.0 carr. paid or £4.0.0 deposit and 6 monthly payments of 50/-, Total
H.P. price $19.0.0. Cream moulded escutcheon for dial 7/6 extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(3 mioa. trom Statlon and Buses.) Aldersbot 22240
CLOSED WEDNESDAY AFTERNOON CATALOGUE éd.

Eddystone

DIE CAST
INSTRUMENT
BOXES

The largest of the range—Cat. No. 903—is illustrated above. Made
of aluminium alloy, it has internal dimensions of 74 in. x 44 in. x 3 in.,
and weighs 21 oz. Details of the other boxes are as follows:

Catalogue Number dimensions weight
896 4% in. x 2¢ in. x 1 in. 114 oz.
650 44 in. x 3% in. x 2 In. 18 oz.
845 74 in. x 44 in. x 2 in. 32 oz.
6827P Min.x 44 in. x2in. 16 oz.

Cat. No. 6827P is of aluminium alloy, the others of Mazak alloy. All
are complete with close-fitting flange lids and are supplied in
natural metal. Data sheets on request.

Eddystone Radio Limited

Eddystone Works, Alvechurch Road, Birmingham 31
Telephone: Priory 2231. Cables: Eddystone Birmingham.

Telex: 33708 LTD/ED9
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Use this simple device to

play an electric guitar or a

microphone through gour radio

GUITAR PRACTICE ADAPTOR

Tms adaptor is a simple device to enable an electric
guitar to be used with a domestic a.m. radio receiver.
The guitar output leads are connected to. the input of
this unit; the output of the adaptor is connected to the
“aerial”’ and “earth” input sockets of a medium or long
wave receiver according to the type of coil used.

The signal from the guitar (or microphone) modulates
an r.f. signal produced by the oscillator circuit tuned by
L1, L2 and VC1. The circuit diagram is shown in

Fig.1. These tuning components are the same as those
SKi
Audio
Input
(see text)
Metal box connected to common +ve strip

Fig. 1. Circuit diagram of the adaptor. The circuitry within
the inner dotted line is made up on the printed circuit
board. The outer chain dotted line indicates a metallic
screen, such as an aluminium box, in which the complete
circuit is assembled

described in the “A.M Radio Tuner” article elsewhere
in this issue. The output is taken from the collector
of TR2 via a 2-2pF capacitor.

This capacitor can be replaced by a home-made
capacitance consisting of two short lengths of wire
(about 2in) with thin insulation, which are twisted
together. The collector of TR2 is connected to one wire
and the output terminal to the other. The two wires
must not touch each other (electrically) but must be
close together.

TO L1 & Vi

Lo
ﬁr
/

To sk2-

TO BY1 4-ve

Fig. 2. Layout of components on the board. The coiis LI
and L2 and tuning capacitor TCI are the same as those
used in the a.m. radio tuner described elsewhere in this
issue. Notice the link wires at A, B, and C
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Yet another method of coupling the output is by
means of an extra winding on the ferrite rod. Only one
complete turn of wire is needed and should not be too
close to either of the other two windings. One end of
this winding is connected to the metal screen round the
whole unit; the other end is connected to the r.f. output
terminal (SK2) for subsequent connection to the radio
receiver, ~

METAL SCREEN

The metal screen is advised to prevent interference or
interaction with nearby receivers. The simplest is a
small tin, aluminium, or copper box with the input and
output sockets SK1 and SK2 (coaxial types) screwed to
the box on opposite sides. Although the r.f. output may
be only a few millionths of a watt (a small fraction of a
milliwatt), without the screen the interaction (possibly
via nearby metallic objects) can be most disturbing.

COMPONENTS . . .

Reslstors
Rl 22kQ “
R2 10kQ J Al resistors 109 4 watt carbon
R3 1kQ

Capacitors

Cl  40uF elect. 12V

C2 0-001uF mica or polyester

C3 0-033uF mica or polyester

C4 |00uF elect. 15V

CS5 0-033uF mica or ceramic

Cé 2-2pF ceramic (see text)

VCI 350pF mica or air dielectric, variable

Transistors
TRI: OC7I (Mullard)
TR2 MATI2I (Sinclair)

Diode
DI OAS

Inductors
Ll and L2 made by winding 28 s.w.g. enamelled
copper wire on $in diameter ferrite rod (details
as in “Radio Tuner’’)

Battery
BY! [} volt cell, leakproof

Switch
St Single pole on/off

Plugs and sockets
PLI and SK| coaxial for the input
PL2 and SK2 coaxial for the output

Miscellaneous
Printed circuit board (see text)
Insulating board 2in X 2in (see text)
Battery connectors (if required)
Metal box to house whole unit

218

The layout of components, using the same printed
circuit board pattern as before, is shown in Fig. 2.
Link wires are required at A, B, and C (see Fig. 2).

A backing plate of thin plain s.r.b.p. or other
insulating material can be attached to the underside of
the board to insulate the copper strips from the metal
box. This plate can be cut 2in sqiare with four }in
diameter holes drilled to match the fixing holes in the
four corners of the printed circuit bdard. Alter-
natively, it can be made a bit larger according to the
size of the metal box, sothat both the printed circuit
board and the ferrite rod can be mounted on it.

The two boards are screwed together on wooden
mounting blocks glued to the inside of the metal box.
Allow sufficient space to house the tuning capacitor
VCl1, the leakproof battery BY 1, the on/off switch SI,
and the two sockets SK1 and SK2. The box should be
connected to the common “positive” copper strip
from BYXI.

TEST THE ADAPTOR

When the complete adaptor has been constructed and
wiring checked, it can be tested. Connect the output
from SK2 to the aerial and earth sockets of a domestic
a.m. radio, making sure that the screen is connected to
the ‘“‘earth” terminal and the centre conductor to the
“aerial’”’ terminal. If the receiver has no “aerial” and
“‘earth” sockets (it may use a ferrite rod or frame
aerial), a single loop of wire round the internal aerial
may be connected to the adaptor: A.C./D.C. receivers
should not be used.

Switch on the receiver and tune to a ‘“quiet” spot.
Switch on the adaptor and rotate the tuning capacitor
knob. This should produce a series of whistles from
the receiver due to passing heterodynes and will indicate
that the adaptor is oscillating correctly. If these
heterodyne whistles, are not heard, even with the
receiver volume control turned up, the connections to
L2 in the adaptor should be interchanged. The
adaptor may fail to oscillate if these connections are
incorrect. )

Now connect an electric guitar, or other low level
audio signal source, to the input socket SK1. Tune the
adaptor with VCI until the audio signal can be heard
through the receiver loudspzaker.

NEXT MONTH

Wide Range Harmonic Oscillator
and Metronome

BB6
BB7

PLUS

Bistable Trigger Circuit

Regenerative Coincidence
Detector

Ultrasonic Sawtooth Generator

Envelope Amplifier

Vocal Sound.Effects Unit
Guitar Sound Effects Unit
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BUILD oY

| encd master electrosies the ERNAKIT way |

No maths — No unnecessary theory
NO PREVIOUS KNOWLEDGE NEEDED

BUILD A PROFESSIONAL
CATHODE RAY OSCILLOSCOPE

Learn how to
® READ AND DRAW CIRCUIT DIAGRAMS

©® RECOGNISE, HANDLE AND UNDERSTAND
every type of modern ELECTRONIC COMPONENT

OVER 40 EXPERIMENTS — including:-

Valve Experiments Square Wave Generator
Transistor Experiments Morse Code Oscillator
Electro-magnetic Experiments Simple Transmitter
Basic Amplifier Electronic Switch

Basic Oscillator Photo-electric Circuit
Basic Rectifier Basic Computer Circuit
Signal Tracer Basic Radio Receiver
Simple Counter A.C. Experiments

Time Delay Circuits D.C. Experiments

This complete practical course will teach you all the basic principles of electronics by carrying
out experiments and building operational apparatus. You will learn how to recognise and handle
all types of modern components, their symbols and how to read a complete circuit or
schematic diagram. The course then shows how all the basic electronic circuits are constructed
and used and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE
PROVIDED. An application is given inall the main fields of electronics, i.e. Radio; control
circuits; computers and automation; photoelectrics; counters, etc., together with rules and
procedure for fault finding and servicing of all types of electronic equipment. For a new and
exciting approach which gives a real understanding of electronics in an entirely practical way—
this course has no equal anywhere to-day.

POST NOW FOR FREE COLOUR BROCHURE
I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE

“1
1

Please send free Brochure, describing your LERNAKIT Oscilloscope Course without obligation, to:

NAME

I ADDRESS . . - 3 g
BLOCK CAPITALS PLEASE OR WRITE IF YOU PREFER NOT TO CUT COUPON {No representatives employed) P.E.3.66

. B B B B B B B EFE B ®BE B |
British National Radio School
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Cabinet snip
This fine cabinet as
illustrated but  leas
control knobe is avail-
able thls month at a
special snip price of
12/8, phus 3/6 poat and
insurance. 8ize is
3}in. X Bin. X
4in. and it is
nicely covered
in _ two-tone
I.C.I. tabric.

== > SELF-ENERGISED
TELEPHONES

These require no batterles,
in fact they have only to be
connected by n paly of wires,
They can thus be fitted into
existing bell circuits. Re-
sulte are extremely good
and maintenance costs are
nothing. Handsets com-
plete unused and tested,
18/~ each, 2/8 past. Two
post free.

SHEET PAXOLIN

Ideal for transis-

tor projects.
Bpecial offer 12
panels 5x8in. 5/«

Waterproof Heater Wire

16 yds, length 70 watts, self regulating
temperature control, 10/=, post free.

Siemens High
Speed Relay

Twin coila adjustable temsion
change over contact—piat points.
Very sensitive. 10002 + 1002 7/6.
1,00002 + 1.00002 10/-,
1,7500) + 1,730() 12/6.

SPEAKER BARGAIN

12in. Highfidelity
loudspeaker.High
fiux permanent
magnet type with
either 3 or 15
ohm speech coil.

Will handle up to
10 watts. Brand Q8
new, by famous -

ninker,
Price 28/8 plus 3/6 post and insurance.

THERMOSTATS

Type * A ™ 15 amp. for controlling room heaters,
£ h , airlng pb d. Has aspindle for
pointer knob quickly adjustable from 30-80°F.,
$/6 piua 1/- post. Ruitable box for wall mounting,
8~ P& P.l-

Type ** B 15 amp. This is a 17In long rnd type
made by the famous Bunvic Co. Rpindle adjusts
this from 30-330°F. Internal Screw nlters the
setting 8o this coukl be adjustable over 30° to
1000°F. suitabie for controliing furnace, oven kiln,
immersion heater or to make flamie-start or fire
alarm. 878 plus 2/6 post and insurance.

Type ** € ¥ i i small porcelain thermostat ns fitted
to electric blankets, etc. 1} amp setting adjustable
by screw through side, 3/6. P. & P. 6d.

“ D" We call this the Jce-stat aa it cuts in
and out at around freeziug point.  2/3 atps. Has
many uses, one of which would be to keep the loft
pipes from freezing, if a length of our blanket wire
{16 yde. 10/-) in wonml roumd the pipes, 7/8.

“ E.'; This ie a standard refrigerator
thermostat, Spindle adjustments cover normml
refrigerator temiperature, 7/6 plus 1/- poet,

WALL MOUNTING THERMOSTAT

By Batchwell, intended for use to control tubular
or any type of space heaters indoors or in o green-
house—adjustabie over 40/80 complete with
mounting acrewe. 28/6 plus post 2/9 (normal price
is at least twice this).

THREE UNUSUAL ITEMS
OZONRE OUTFIT—for renioving smells :nd
generally improving any oppressive atnios-
phere. Kit consits of Phllips ozone lamp ancd
maine unit, onty needs box, 19/8 plus /4
postage ane insurance.

BLACK LIGHT UNIT. 40 watt intensity,
comprises lamp, lamp holder amd 40-wautt
choice. Only 18/8 plus.6/6 curr. and ins.
TIMER KIT, Npecial offer of all components
except mietal box to make mains operating
Iinterval timer for photogruphy, ete., 12/8
Pplus 2/6 post,

When postage is not definitely stated
as an extra then orders over 83 are
post free. Below £3 add 2/9.

INFRA-RED HEATERS

Make up one of these Iatest type
heaters. Ideal for bathroom, ete.
They are simple to make from our
easy-to-follow . Instructi silica ! 1 el } for the
correct infra-red wavelength (3 icrons). Price for 750 watts ejement,
all parts. metal easing as illustrated, 21/6 plus 3/6 post and ins. Pull
switch 3/- extra.

750 mW TRANSISTOR
AMPLIFIER

4 transistors including two in push-
pull-input for erystal or magnetic

BATTERY ELIMINATOR

With this you can operate
your pocket radio from the
mains. You can also re-
charge PP3 batteries five
or six times. Only 18/8 plus
LS 3f- post aod insurapce.
W Will save ite cost !n no time

TWO-WAY
RADIOS
Give communication over { mile.
FULLY traonsistorised—crystal

microphone or pick-up — feedb
loops—sensitivity 5 m/v. Price 19/8,
Post and Ins. 2/6. Speakers 3in. 12/8;
bin. 13/8: 6in. X 4in. 14/6.

B.S.R. UAI6 RECORD PLAYER  only #4196
WHICH I8 THE BEST RECORD
CHANGER TO BUYP If you want a
“ pretty ** unit which will give next to
perfect results and years of trouble-
free eérvice even though it may not
Always get the most careful treatment
then the unit for you is the B.8.R.
UAl6. It operntes at usual four
speeds off standard A.C. mains, takes
one to ten records (mixed sizes if
you like), is super slim and fitted
with famous * Full-Ft"* head for 33
of 78 records.

You cin have one of these brand new in perfect order, guaranteed and sent
by insured transport for only £4/18/8 plus 6/6 carriage uml insurance.

THIS MONTH’S SNIP

Complete set of parts to build this
famous # transistor, 2 wave bpand,
superhet receiver until recently retailing
at almost £10. It’s yours if you act

quickly for only 39/ plus 3/6

post & ins,
PRINCESS 2 wave

Ita circuit features all the latest refinements:— A.V.C, Push-puil output,
Feedback, ete., ete., includen eflicient ready wound aerial and 2}in, P.M.
speaker. Transist verything plied  except battery.
Instructions supplied but if required separntely 1/8.

TRANSISTOR BARGAIN

Transiator set case with earrying handle size
10x8x3in, RAtrongly made from best
plywood and covered Two tone fabric—looks
very smart—suitable for receiver—amplifier
—extension speaker, ete. Originally listed
at 2976 but offered this month at only 15/«
plua 3/« post and Insurance also given free
with it is a printed circult board to sult it and
bullding instructions for fine two wave

radios,—TDon’t misa this grand offer.
CAPSTAN DRIVEN
TAPE RECORDER

Although some well made spool
driven machines give remarkably
good results, there in no doubt
that to achieve anything Ilike
perfection aml to have versatility
u Caputan Driven Tape Ia essential.
Now at last we can offer you a
Capstain Driven, completely port-
able battery operated instrumient
at n remarkably low price. 8o
low In fact that you can easily
aflord to hayve a second machine
for use in your car, office, home,
ete., of Lo give to reps. or relations
to exchange tapes.
SPECIFICATION: - 200/7000 c.p.s. —400 mW. output—double track—twin
speedd {37 and 74) fast rewind time—8in. spool gives one hour playing with
standard tape, weight 7 Jb, Bize 8X11x23}. Complete with batteries,
nmiicrophone—tape spool and Instruction manual. Nothing to go wrong If
you use a good tape aml keep heids clean, Demonsteation gladly given at
our Croydon shop,

Special 8nip Price This Month, 811/11/0, pust nind insurance 6/6.

See in the Dark INFRA-RED BINOCULARS

These infra red from a high-
voltage source will enable objects
to be seen in the dark, providing
the objects are in the rays.of an
infra-red beam. Eich eye tube
contains a complete opticat lens
aystem as weil a8 the infra-red
cell. These optical systems can
be used an lens for T.V. camerns
—light cell, ete. (sdetallasupplied).
The binoculars form part of the Army night driving (Tabby) equipment.
They are unused and helieved to be in good working order, but sold without
aguarnntee,  Price 82/17/8 plus 10/- carringe and lusurance, Hamdbook 2/8.

MAINS POWER PACK

MAINS POWER PACK designed to opernte tranasistor sets and mwplifiers.
Adfustable output § v.-9 to 12 volts for up to 500 mA (class B working).
Tukes the place of any of the following batteries: PR1, PP3, PP4, PP§,
PP7, PPY, and others, KIt comprises maina transfornier-rectifier, smoothing
il lowd resistor, 5,000 and 500 mifd, Comdenser, Zener diode and instructlons.
Reul sulp at only 14/6 plus 3/~ poat.

1l bullt-in
aerial—press button operation—
PP3 batteries—palr instruments
complete and ready to wuse.
#£7/8/8 plus 5[+ post and
Insurauce. G.P.0. licence required

FOUR-
STATION
INTERCOM.

Will save time and
improve efficiency.
Ideal In  honie—office—shop—surgery, etc.
Complete outfit comprises Master unit and three
substations each of which can call the master and
have full two-way working. No wiring problems
08 subs fitted with 80ft. twin Aex and they plug into
sockets, Also Included is packet of staples—and
battery. Kothinx else to buy—27/18/- plus 4/0
poat an! insurance.

13 AMP. SOCKETS
Change alt thoee old-fashioned
ones to these modern fused
types or install & new ring main.
White sockets for surface
mounting or for letting into
wall or skirting—best make
(Q.E.C.), 5/8 with switch or 3/9 less switch, Bix
or more post free, otherwise add 2/-.

HEAT AND LIGHT
UNIT

Glivea 300 watts of heat with
approx. 150 watts of light and
simply fits in place of iamp, 29/6
plus 3/6 carriage and insurance.

)SEED & PLANT
RAISING

foil heating wire and trans.
former, Suitable for standard
size garden frame, 12/8 plus
2/6 post and insurance,

TURRET
TUNERS

By the famour Cyldon or
Brayhead firms complete with
colls, but less coil cover,
valves and knobs—all 36 Mc/s
— wonderful bargain at 6/6
each plus 2/9 post,

FINE TUNERS

50 pf with long spindle as
llustrated, 1/8 or 18/- doz.
Twin 50 pf not quite such
long epludie, /6 or 24/-
doz,

SIMMERSTAT HEATER REGULATOR
Suitable to control elemente. heater, soldering iron
and boiling rings up to 2,500 watts. Complete,
adjustable, normal price 55/ each, apecial snip
vrice 12/8 plus 2/ postage and insurance.
NOUGHTS & CROSSES MACHINE—an oppor-
tunity to make this very amusing item—described
in Practical Electronice. Kit of 19 sawitches
only 40/~ post paid.

NEONS FOR PANEL GAME SWITCH, ETC. —pot
the midget type but possibly niore suitable.
12 for 10/8 post paid.

Midget wire ended type 1/3 (Ex. equip.) or 1/9 new.

FIVE CORE CABLE

ldeal for switching circuits, intercom. P, A, runs,
etc., each core flex copper with rubber insnlation
core: covered overall in tough rubber or P.V.C
84. per yd. or 30 yda. length 15§/= plus 5/- post.

ANOTHER BRANCH FOR CALLERS

103/4 TAMWORTH ROAD, CROYDON
Opp. West Croydon Station

ELECTRONICS (CROYDON) LIMITED

266 LONDON ROAD, WEST CROYDON, SURREY
post orders to: Dept. PE.4, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX
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THE WRECKERS

During the last few weeks it has
been impossible to open a newspaper
without reading of telephone van-
dalism. Each day it seems there are
further reports of damage to public
telephone kiosks up and down the
country. This plague of senseless
destruction is alas just another sign
of these lawless times. There appear
to be two quite different categories
of wreckers: the petty crooks who
raid the coin boxes for greed, and the
young irresponsibles with time on
their hands and nothing in their
heads who get *‘kicks” from wrecking
other people’s property.

1t is appalling that these individuals
are so completely lacking in feeling
for their fellows. Do they never
come in contact with people who
have to use the telephone for urgent
business — perhaps life or death
matters? Is thought for other
people altogether beyond their capa-
bilities, or are they just downright
callous?

The G.P.O. is trying out a number
of secret devices in an effort to trap
these vandals. What a pity all this
engineering effort has to be diverted
from normal work of catching up on
the backlog of telephone installations.

The introduction of the “dial-a-
disc” service may be seen as another
but quite different and clever method
of discouraging some vandalism.
What irony if, in the future, public
telephone call boxes owe their con-
tinued existence to the fact_that pop
records are an important amenity.
Strange world.

I wish the G.P.O. luck, but feel
that the remedy rests largely with the
police.

detached

marks about this soon replacing the
P.C.’s whistle. But all this has been
going on for such a long time that
it sounds like ancient history. Two-
way walkie-talkies are not a startling
new discovery, heaven knows. It
makes one wonder who has been
dragging their feet over this matter:
is it the equipment manufacturers, or
is it the authorities responsible for
running the police?

It might be significant that the
first police forces to be operatively
equipped with specially designed
individual radios are run by county
authorities. The metropolitan force
is of course run directly by the Home
Office.

With a new boss in this govern-
ment department, perhaps things
will start moving. The new Home
Secretary Roy Jenkins seems to be
in sync with these times. Some
little while ago 1 remember hearing
him in his then capacity as Aviation
Minister pointing out the impressive
part electronics plays in aeronautics.
About one third of the total cost of
a modern aircraft is accounted for in
installed electronic equipment, he
said.

Coming from this kind of environ-
ment where all the latest technological
aids are exploited, the minister
surely can but be staggered by the
inadequacy of electronic aids em-
ployed in the detection and pre-
vention of crime. Let us hope he
will rapidly redress this deficiency.
If successful in his war on crime, 1
am sure his hard pressed colleague
the P.M.G. will be at the top of the
queue of those offering their grateful
thanks.

HOLIDAY HOUR

ON THE BEAT

The equipping of police officers
with two-way radios seems an
obvious and urgent task. We hear
a lot about new types of radio
equipment being designed for the
man-on-the-beat and enthusiastic re-

Now to a more pleasant topic:

A popular pastime in the winter
time is the study of holiday adver-
tissments. And what better way of
dispelling the wintry gloom than to
indulge in flights of fancy from your
own- armchair? The alluring des-
criptions of sun drenched holiday

particles

JOHN VALENCE

resorts do indeed provide a temporary
balm to our more immediate sur-
roundings.

This large and ever-growing holi-
day industry has now attracted the
attention of the computer makers.
It has been suggested that hotels
using computers instead of clerical
staff to reserve rooms, write guests’
bills, and keep accounts, could show
a handsome profit over and above
the initial cost of the computer.

Well, everyone likes to make
money, and 1 have no doubt that the
managers of the more progressive
hotels are already poring over com-
puter specifications and measuring
up the available space behind the
reception desk with an eye on vital
statistics—technical ones, naturally.

Bearing in mind the not infrequent
news of rebellious computers at
work in breweries, rating offices, etc.,
I admit to being a trifle apprehensive
about this latest venture. Just ima-
gine; hot, dusty, and tired on
arrival—how do you argue with a
computer about a disputed booking?
And whom do you demand to see, the
manager or the electrician?
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Healllles

A SELECTION FROM OUR POSTBAG

Crookes radiometer

Sir—Please could you publish or
pass on this letter with reference to
Mr. M. J. Bunce’s enquiry about
where he could acquire a “Crookes
Radiometer’’: Proops Bros. Ltd.,
of 52 Tottenham Court Road,
London, W.I. can help. In their
catalogue it is called a “Solar
Engine” and is numbered—Cat
S-168. 1t is five inches high and
three inches in diameter and costs
12s 6d plus Is 6d postage and

packing.
C. Fosbury,
Hove, 3,
Sussex.

Many thanks to all those readers who
have kindly sent similar information.

More power please !

Sir—I have been most interested in
the “S.C.R. Light Dimmer” des-
cribed on page 987 (December
issue). Can you tell me if any
changes would be necessary to the
circuit to enable it to control a
300 watt lamp?

I have in mind using such a
dimmer on a transparency projector
to control the brilliance of the
lamp relative to the density of any
particular transparency, and to
prevent surge current in the lamp
when first switching on the pro-
jector.

J. Cannam, B.Sc., A.R.P.S.
Chesterfield,
Derbys.

Sir—Would it be possible, by
substituting larger diodes for
DI1-D4 and/or using a larger s.c.r.
(or more than one in parallel) to
increase the load carrying capacity
of the bridge circuit from 120 watts
to say, 2kW (240V a.c. Unity
Power factor)?
C. J. Knight,
Great Barr,
Birmingham, 22a.

In the aoctual power circuit, the s.c.r. is
well capable of handling greater currents
than those demanded by the load specified
in the article. The diodes, however, are
capable of passing only 0-5 ampere and
would need replacement.
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Naturally the larger the diodes used,
the greater the space required. Also, as
the desired current rating approaches the
maximum limits of the s.c.r. and diode
consideration must be paid to heatsink
dimensions. Another limit to be observed
to increase power is the type of load to be
supplied. Reactive loads such as inductors
and capacitors automatically limit the
maximum ratings quite severely according
to the amount of reactance present in
relation to the resistance of the load.
Inductive loads such as motors are fitted
with capacitive power factor correction
but even so, careful consideration must be
paid to the rating of the s.c.r. and diodes
used:

The trigger circuit is relatively
independent of the power rating of the
power control circuit, and should require
little alteration for increased power.
Any alteration for Increased trigger
voltage would be carried out by either
increasing the emitter resistance of TR2
or decreasing the resistance of the 68
kilohm resistor. But these can only be
varied within narrow limits.

To increase the power to some high
value (above 2kW) then careful design is
required according to the load require-
ments and this is going further than just
altering the circuit in the published
article. —E. Barnett.

“Light”” amplitier

Sir—I am constructing a fairly
sensitive counting device using a
2:5V lens ended bulb and an
OCP71 phototransistor. I find that
a single stage amplifier circuit
(which I took from your article on
“Light Operated Switches’ in the
December 1964 issue) does not give
sufficient light-to-dark current ratio.
1 wish to increase the amplification
stages to possibly four. I would be
grateful if you could advise me
where 1 could obtain such a circuit.
The output is required to operate a
relay which in turn operates a

simple electro-magnetic counter.
J. M. Scott,
Isle of Cumbrae,
Scotland.

A second transistor (also 0C72) d.c.
coupled would give a considerable rise in
sensitivity. —G.J.K,

What’s all the “furr”’!

Sir—I am a keen guitarist interested
in sound effects. I wondered if
you could supply me with a circuit
diagram of a **Fuzz Box” or “Tone

Bender?
C. J. Gatton,
Crawley,
Sussex.

Can you help?

Sir—Could any of your readers sell,
lend or give me a circuit diagram
for an oscilloscope using a G.E.C.
type E4504/B/16 tube or its
equivalent, any information on this
tube would be appreciated.
Further to this, could anyone sell
me the first five copies of PRACTICAL
ELECTRONICS, which are missing
from my collection.
G. M. Davis,
St. Helens,
Lancs.

Sir—I should be obliged if you
could insert an enquiry in P.E. fora
loan of the January 1965 issue or to
purchase a copy. The article I am
interested in is the article on the
“Darkroom Timer”.

A. Whitefield,

Glasgow, W.3.

New recruits welcome

Sir—I am sure that readers in this
neighbourhood will be interested to
know that the St. Cyres Electronic
Group will be showing Mullard
films on February 18 and 25 at the
County Secondary School, St.
Cyres Road (off Redlands Road),
Penarth, Glam., starting at approx-
imately 7.15 p.m. Anyone inter-
ested in joining the Group should
contact me as soon as possible, as
numbers must be limited.

I organised this Group so that
others like me who are interested in
electronics as a hobby could get
together and discuss and, I hope,
make, various electronic projects
of general interest and, in parti-
cular, those which are normally
considered ‘“‘not practical” for
amateurs. I am hoping that regu-
lar meetings will be arranged for
discussions and the organisation of
projects and visits to places of
interest.

Members include engineers from
the BBC, ITA and IBM at present.
1 also hope that those members who
know very little about electronics
but are interested in the subject will
join.

C. Bogod,

“ Dickens ”°,

26 Forrest Road,
Penarth, Glam.
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USERS ACCLAIM Hedoce PRODUCTS
KEDOCO CLASSIC 0 e LA

HIF! amqliﬁer complete with pre-amp and tone controls giving 20 watts
SSQO 7 20 WATTS power output and ready to operate for only £9 19s. 6d. The KEDOCO
CLASSIC $520f7 is the result of several years of research and investigation

into the various approaches to solid state amplification. The end product,

Kedoco engineers claim, with complete confidence, is the finest power

£9 5 1 9 — 6 amplifier available today and stands above all others
- for quality in a class of its own. The CLASSIC requires

a 30 volt power supply but consumes only 20mA®*. It
READY BUILT

will operate into most speakers but the best results
are obrained with 3 ohms. We are confident you
find this amplifier excels others costing many times
its price.

SPECIFICATION—
20 watts output
max. Distortion

POWER SUPPLY | =z
Ready il 89 / B

1éc/s to 20kc/s.
and ideal for

Noise 80dB down
n max. output.

your Kedoco Classic and 3 pu

will power 2 of them * quiescent

aacont 18 MINIGLASSIC 8S3
discounts
on : A
application  watts output.
for all snllgon planar epi-
semi- l taxial transistors.
"= 2 diodes and one
“kg e zener. All mounted

READY BU". on precision prin-

ted circuit board.
HIFI at its cheapest — 16 ¢/s to
30 kecfs flac response. any
other uses. Requires 18 volt
power supply: Will operate
directly from crystal pick-up.
Used with tape Pre-amp it makes
a complete Tape Amplifier. Also
tone controlled HIFl Pre-amp

ZENER
DIODE

Silicon planar dif-
fused units featuring
very sharp knee.
Type No. specifies

F.M. TUNER

80—100 mc/s

The smallest 7 transistor FM
Tuner. Tunable through the
whole broadcast V.H.F. band
housed in case measuring
only 84mm. by 42mm. by

voltage, KZS.! 20mm. unbeatable value at available at 39/-,
Types KZ7.5, KZS.
K282, KZ6.2 -
KZ9.l. Kz6.8 Kit with full Instructions
10%, tolerance.
lope resistance

nominally 10 ohm
at SmA, 1,.
Dissipation 250mW
Temperature co-
efficient 0.01%, per
degree C.

3/11

EACH

PLANAR EPITAXIAL "33
SILIGON TRANSISTOR "5

e e e et o asoie ‘5. I FRONT PANEL

greater than 30 volts. Power output at 28mc/s
typically 300mW. Emitter/base breakdown Y TEM
voltage greater than 5 volts, Typical F,

300mc/s. hte KPS 24 min hge 20 KPS 25 min 50 in a choice of three hard-

wood finishes, mahogany,
Theory and applications
of planar epitaxial tran-
sistors.  Explains sig-

oak,or walnut, with superb
nificance of these new

high gloss polish and beauti-
transistors and gives
many interesting cir-

All silicon
tra"Si,tor. PR -AMP
idea offers you the facility of Zero hum.
putting your whole system
speedily into your own cabinet. High gain fully
MUNU STEREU compensated to
give flat response
output. Suitable COMPLETE
for medium impedance heads such
9/6 1 9/ as Collaro, Truvox, B.S.R., equalised

for 3% inchesfsecond. Simple mod.
12° < 6" 247 X 6" allows equalisation at any speed.

fully engraved. This unique
cuits.

ORDER FORM: To kEDOCO ELECTRONICS, BEVERSTONE WORKS, TETBURY, GLOS.

PLEASE SUPPLY ADDRESS
Englose Cheque/P.O. for . . ... . PGSRl er S AR pirtie we Wit Sy refind foug Hongy s T Eo
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Practical Electronics Classified Advertisements

The pre-paid rate for classified advertisements is 1/- per word (minimum order.12/-), box number

1/6 extra.

Semi-displayed setting £3 . 5. 0 per single column inch. All cheques, postal orders,

etc., to be made payable to PRACTICAL ELECTRONICS and crossed ““ Lloyds Bank Ltd.”

Treasury notes should always be sent registered post.

Advertisements, together with remittance,

should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue.

=

SERVICE SHEETS

SERVICE SHEETS for all makes of Radfo and

TV 1926-1968. Prices from 1/= with free

fault-finding guide. S.A.E. inquiries. Cata-

logue of 6,000 models, I‘awValves, modern and

obsolete. A.E. lists,

HAMILTON RADIO, Western Road, St.
nards, Sussex.

TRADE SERVICE SHEETS. Radio, TV, etc.
Mixed dozen @ #4/-, 100—22/8d. p.p. TELRAY,
Maudland Bank, Preston.

STATE MODEL NO. Radio 2/-. TV 2/6.
8.A.E. DARWIN, 19 George Street, St.
Helens, Lancs.

MISCELLANEOUS
{continued)

FOR SALE
{continued)

“p.E."” Pipe and Cable Locator. Electronic
Candle. Servo System. Miniprobe Signal
QGenerator. Simple Dl tal Computer. Fire
Alarm System. Neon I\ovemes Doorphone.
Audlo Osclllntor and Valve Voltmeter. Water
Level Alarm. New Look Tape Recorder.
General Purpose Scaler. Echo Unit. Noughts
and Crosees Machine. Transistor and Diode
Tester. Simple Analogue Computer. Stereo
Record Player. Integrated Transistor Ampli-
fler. Two Band Radio Tuner. Intercomm.
Unit. V.H.F. Broadcast Receiver. R/C Bridge.
Inexpensive Oscllloscope. Mullard Miniature
Electrolytics and Hi-stab Resistors. 8.A.E.
for itemised price lists. AJAX ELEC-
TRONICS, 184, Rumbold Rd., Fulham,
London, 8.W.6.

ANOMETER Model 8, Mark 2, a8 new. Two
months’ use, $14. 14, Hayfleld Rd., §alford 8.

CRACKLE PAINT. Black or Grey, 1 pint tins
&=, %ost 6d. from the component speciallsts.
SERVIO RADIO, 156-8 Merton Road,
Wimbledon, London, S.W.19.

TRANSISTORS UNMARKED UNTESTED.
40 for Io , P. & P. 1/-. 4 packets post free.
Relays, t! ousands of types, speclal catalogue
free. QGeneral Catalogue of Mechanical &
Electrical Gear, Tools, etc., 5,000 items, free.
K. R. WHISTON (Dept PET), New Mills,
Btockport.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in the
country. Speedy Service.
To obtain the Service Sheet you
require, please complete the at-
tached coupon:
From:
L T N - o0 000

Address: ...ccceeieerniinaniion.

To: S.P. DISTRIBUTORS
44 Oid Bond St., London, W.
Please supply Service Sheets for the
following :
Make: ........
Model No.:
Make: .........
Model No.
Make: .... e e o n eI, HoRERT s
Model NO.: icoeeienrnnieens Radlo/TV
New 1966 List now available.
| also require list of Service Sheets
at 1/6 plus postage.
(please delete items not applicable)
| enclose remittance of .......ccocevvnunsnee

MAIL ORDERS ONLY My, pe

O i Ra&'lé/'Tv

MISCELLANEOUS

CONVERT ANY TV SET into an Oscillosco
and Instructions, 12/6. REDMO
42 n Close, Portslade, Sussex.

TRANSFORMERS Rewound. Output or
mains. Specials made to order. Reasonable
grl_oes 8.A.E. enquiries. RATCLIFFL 27
tation Road, Holmfirth, Yorks
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FOR SALE

VENNER TIME SWITOHES. Reconditloned,
14 day clock, once on once off every 24 hrs.
jewelled movement, fully guaranteed. 1 amp
28/-, 6 amp 32/6d., 156 amp 39/6d. Post etc.
2/6d. Cast Aluminium Cases 7/8d. A. R.
BATCHELOR, P.E. Dept. 4 Park Road,
Bromtey, Kent.

TRANSCEIVERS
W.8. 38 AF.V. New condition. Complete
set valves, 11£s, p. & p. :L 30/- palr, p. & p.
7/6. G.P icence required
RELAYS. 12 assorted 12-24 volt Ex- -Equip-
ment, 20/-, p. :{
GOVERNM NT SURPLUS.  Electricai and
Radio Equipment. Our new catalogue No. 16
now ready, 2/8 Post Free, cost refunded on
purchase of goods over £2, ARTHUR SALLIS,
Radio Control Ltd., 93, North Road, Brighton.

HAMMER PATTERN
HAMMERITE &4
PANELS AND BOXES
% THE PATTERN IS IN THE TIN %
ALL YOU DO IS BRUSH IT ON |
2} ox. tim 36 } gallon 35/.*
pint 7/6 i gallon 58/.*
pint 15/« (* sent by road)
Carriage: Orders up to 5/-, 9d; up to '2{ . 119
over 10/-, 2/9. Colours: Blue Silver or Metallic
Black. Return of post service, Hondny to Friday.
From your componem shogz ar ditect from the

FINNIGAN SPECIALITY PAINTS (PE)

Mickley Square, Stocksfield, Northumberiand
Tel. Stocksfield 2280

A.C. STANDARD,. Mains Motors Fractional
H.P, 3iin diax4in long with Igln spindle.
Ml;:ﬂ uses. Brand new, 25/- each. I’. & P. 2/6d.
Battery Motors 1}in dia x2in lon —
4} to 1 volts Hea.vy construction; onl]{
P. 1/-. WALTONS WIREL
STORES, 15 Church Street, Wolverhnmpwn

ELECTRIC
SOLDERING IRON

e —Ji=

FANTASTIC
BARGAIN OFFER
lemollh: Pistol

Grip handle. 40
watt, 240 - 250v.
A.C. . Solid copper

bit, detachable

handle forms cover P:&P. 1
for iron when not in use. With
44ft. Safety J-core flex. Indis-
pensable for every home handy-
man. A boon to model makers and
o necessity for every electronics
enthusiast. Offared to you at this
new amazing price.

C. M, SERVICE (Dept. P.E.I)
Lusted Hall Lane, Tatsfield, Kont.

EDUCATIONAL

B.8¢c.(ENQ.), A.M.l.Mech.E., A.M.L.E.R.E. City
& Guiids, etc., on **Satisfaction or Refund of
Fee’' terms. Wide range of expert Home
Study Courses in Eiectronics, Computers,
Radio, T.V., etc. 156- ?age Guide — FREE.
Please state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NMPnIAOGY 124k College House, Wright's Lane,
on, W.

Full-time courses In RADAR and RADIO-
TELEGRAPHY tor prospective marine Radio
Officers. Govt. approved sxam. centre.

Also courses In basic ELECTRONICS, RADIO,
TELEVISION and COMPUTERS.

Apply:—Director, British 8chool ot Telegraphy,
20 Penywern Road, Earls Court, London, 8.W.5

STUDY RADIO, TELEVISION AND ELEO-
TRONICS with the world's largest home
studizorganlsatlon. I.E.R.E,, City & Guilds,
B., efc. Also Practical Courses with
Igment All books supplled. Write for
E Prospectus stating subject to I1.C.8.
ge%t 577), tertext House, Parkgate Road,
ndon, S.W

HOME STUDY QCOURSES in Practical Elec-
tromics. Free Brochure without obligation
from: BRITISH NATIONAL RADIO
8CHOOL, Reading, Berks.

A.M.l.Moch.E,, A.M.LE.R.E. City & Guilds,
G.C.E., etc. Become a Technician or Techno-
logist for high pay and security. Thousands
of passes. For details of Exams. and Courses
In all branches of Engineering, Buik
Electronics, etc., wrlte for 166-page handbook
—FREE. B.LE.T. (Dept; 125k), London, W.8.
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WANTED

SITUATIONS VACANT (continued)

SITUATIONS VACANT (continued)

WANTED

THIS TYPE OF RELAY CONTACT
MARKED WITH “V” NOTCHES
112 Groby Rd., Glenfield, Leicester
SEND Shtel commacy
S.A.E. "
FOR , NoTCHes

DETAILS

G.P.O. TYPE RELAY CONTACT SPRINGS

BOOKS AND PUBLICATIONS

VISATECHNICA. The up-to-date TECHNICAL
language course French—German—English on
records or tape. Three-language illustrated
book covering 260 technical subjects. Send 4d.
stamp for descriptive leaflet to VISAPHONE
CO. LTD., 17 Middleton Rd., London, N.W.11.

SURPLUS HANDBOOKS

19 set Instruction Handbook ... /6 P.P. éd
1155 Instruction Handbook v 3/6P.P. 6d

R.O. Iristruction Handbook ... '3/6 P.P. 6d
38 sat Instruction Handbook ... 3J6P.P.6d

46 sot Walkie-talkie circuit & notes 3/6 P.P. 6d
88 set Walkie-talkie Instruction
Handbook
Frequancy Mater BC22I instruc-
tion Handbook .. 3/6 P.P. 6d
Wavemeter Clase D Handbook
Mk. I, It, o 3/6P.P. 6d
18 set Circuit Details & Notes .. 3/6 P.P. 6d
A.R.88D Instruction Handbook  15/- P.P. |I6d
R.107 [nstruction Handbool 3/- P.P
CR 100/B.28 Receiver Handbook 8/é P.P. 9d
RE116/A Circuit Diagram & Details 1/9 P.P. 6d

RI1224/A Circuit Diagram & Details 1/6 P.P. 6d
R 1335 Circuit Diagram & Derails... 1/6 P.P. 6d
RF_ Unit 24 Circuit Diagram &

Details 1/6 P.P. 6d
RF Unit 28 Circ. Diag. & Derails 1/6 P.P. 6d
RF Unit 26 Circ. Diag. & Dezails 1/6 P.P. 6d

Amplifier Al134 Clrcuut D|azram
Details . 1/9 P.P. 6d
Transmitter TI1154 Clrr.\u:

Diagram & Details (lll models) ... 2/.P.P. 6d
Resistor Colour Code Indicators.

Indicates the value of & re:htor

at a glance 1/6 P.P. 64

All mmi orders to:
Instructionai Handbook Suppliss
Dept, P.E. Talbot House, 28 Talbot Gardens
Roundhay, Leeds, 8

SITUATIONS VACANT

A FULL TIME TECHNICAL EXPERIENCED
SALESMAN required for Retail sales. Write
giving full details of age, prevlous experience,
and salary required to: The Manager,
HENRY'S RADIO LTD., 303 Edgware Road,
London, W.2.

MINISTRY OF DEFENCE (AD), London
requires Technician for collection and evalua-
tion of data relating to wide fleld of electrical
or mechanical engineering subjects with a view
to preparation of Standards. Quals.: Recog-
nised apprenticeship in electrical or mechanical
engineering; good general experlence of
engineering practices and manufacturing
processes; capable of clear and concise
expression in correspondence and preparation
of technical reports; knowledge of service
stores and experlence in preparation of spares
schedules an advantage. 0 N.C. or equivalent.
llllry. £1,204-£1,363 Inner London).
Ap| lication: Form from THE MANAGER
(P.E.6342), Ministry of Labour, Professional
and Executive Register, Atlantic House,
Farringdon Stree , London, E.C.4.

TWO SKILLED ELECTRONIC WIREMEN
require part time assembly work; printed
circuit, chassis wirl etc. All reasonable
offers considered. BOX NO. 3.

RADIO TECHNICIANS

A number of suitably qualified
candidates will be required for training,
leading to permanent and pensionable
employment. (Normally at Cheltenham but
withr opportunities for service abroad or
appointment to other U.K. establishments
including London).

Applicants must be 19 or over and be

familiar with the use of Test Gear and
have had Radio/Electronic workshop
experience. They must offer at least *O"
level GCE passes in English Language,
Maths and/or Physics, or hold the City
and Guilds Telecommunications Technician
Intermediate Certificate or equivalent
technical qualifications.

Pay according to age, e.g. at 19 £747,
at 25 £962 (highest age pay on entry)
rising by four annual increments to £1,104.

Prospects of promotion to grades in
salary range £1,032-£1,691.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.
Normal Civil Service sick leave regulations
apply.

Apply

Recruitment Officer (RT/54)

Government Communications Headquarters

Oakley

Priors Road
CHELTENHAM, Glos.

A CAREER
IN AUTOMATION

JUNIOR
INSTRUMENT
TESTERS

Just a few vacancies remain inour Test
}))epartment for Technically minded
0ys.

These openings form first-class _intro-
ductions to the growing field of auto-
matic electrical control and will interest
any boy who is learning at technical or
grammar school. The work demands
an enquiring and methodical mind—
reliability, accuracy and integrity are
more important than speed.

Those appointed will be encouraged to
study for recognised qualifications and
a paid day release scheme to technical
college is in operation. Working con-
ditions in an entirely new building are
excellent and there are ample oppor-
tunities for promotion—many of our
senior executives entered the Company
through the Test Department.

Apply to :
Mr. G. W. Hanson
Head of Test Department
Londex Limited
15 Howard Road, London, S.E.20

Telephone: SYDenham 6258

A Member of the
Elliott-Automation Group

TECHNICAL TRAINING by

1ICS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1 € S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

1 C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized-training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* INSTITUTION OFIELECTRONIC AND RADIO ENGINEERS

C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.
C.& G. SUPPLEMENTARY STUDIES.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.
NEW SELF-BUILD RADIO COURSES.
Build your own 5-valve receiver, transistor portable, signal generator and multi-

test meter—all under expert tuition.

POST THIS COUPON TODAY and find out how [ CS can help YOU in your
career, Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES.

INTERNATIONAL
CORRESPONDENCE

NAME

r———————————————————-—w——-'

International Correspondence Schools l
(Dept. 152), Intertext House, Parkgate Road,

London, S.W.II.

Block Capitals Please

A WHOLE WORLD
OF KNOWLEDGE

3.66

!
I
|
|
NGEY | ADDRess
|
i
I
l

AWAITS YOU !

L--— S et et ad G e S S Gud G G St S . (e ) b SIS Ak
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PUBLIC APPOINTMENTS

MINISTRY OF DEFENCE (AD), Bromley,
Kent, requires technicians to assist in control of
aect,lon 3ocument,lng to NATO system elec-
tronic and electrical equipments. Work
involves supervision of staff engaged on codifi-
cation tasks, maintenance of accuracy of
technical records produced both internally
and by civilian contractors, attendance at
meetings in connection with cataloguing of
equipment and maintenance spares. Quals.:
Recognised engineering apprenticeshp; good
knowledge of electronics and some knowledge of
NATO cataloguing techniques; O.N.C. or
equivalent. hllrx £1,179-£1,343 p.a.
(Outer London) ppllcﬂlon' Form from
THE MANAGER (P.E 6367), Ministry of
Labour, Professional and Executive Register,
Aténnuc House, Farringdon Street, London,
E.C.4

RECEIVERS AND COMPONENTS
{continued)

RECEIVERS AND COMPONENTS
{continued)

R.&R.RADIO & TV SERVICE

Dept. P.E.
44 Market Street, BACUP.  Tel. 465

Salvage Valves

MINISTRY OF DEFENCE (Army Department),
UK Central Codification Authority, requires
Technicians (1) to be responsible for the
examination of technical content and presenta-
tion of codification data compiled by agencles
and specialist contractors (V.4268A Strand,
Ww.C.2 Fer (2) to assist In codification of elec-
trical and electronic equipments and com-
ponents by enumeration of technical charac-
teristics to facilltate comparison. (V.4268B
Bromley, Kent and Malvern, Worcs.). Quals.:
Recognised engineering spprentlceshlp or
equivalent training: O.N.C. or equivalent. For
(2) above good general knowledge of electronic
equipment as used by Services. Ex-Artificers
from Armed Forces considered. Service No.
must be given. Salary: £945 (age 26)-£1, 129
p.a. National plus London “'elghtlng—stmnd
and Bromley. Application: Form from THE
MANAGER (P.E. 6365), Ministry of Labour,
Professional and Executive Register, Atlantic
House, Farringdon Street, London, E.C.4.

TAPE RECORDERS, TAPES, ETC.

TAPES TO DIsC—using finest professional
equipment—45 r.p.m. 18/-, S.A.E. leaflet.
DEROY, 52 Hest Bank Lane, Lancaster.

RECEIVERS AND COMPONENTS

SILICON. PLANAR TRANSISTORS
100 Me/s, Pt 200mW
Type V ax Ie max. B Price
2N2926 (NPN) 18 100mA 150-300 5/8
2M3711 (NPN) 30 30mA 180-660 -
2N3380 (NPN) 3 100mA 400-800 15/8
£N3702 ( PNP) 28 200mA 60—150 B/-
2N3863 (NPN) 30 25mA 5 typ. 17/~
2l3883 ft 1200 Mcla 19d8 typ. gain @ 200 Mc/s
hed pairs, =60, L0/~ pr.

ELECTROVALUE
6 MANSFIELD PLACE :© ASCOT .

BERKS

MOBILE POWER—680 WATT transformers for
D.C.-D.C. transistor converters, 12V input,
300V, 200mA output. high efficiency, with full
data, 35/-. B. M. SANDALL, 21, %)ale View,
Ilkeston, Derbyshire.

L.S.T. COMPONENTS

23 New Road, Brentwood, Essex

Special March Bargain offers; All Brand
ew Transistors and Diodes.
XA702 (2N2190 NPN) 4/-. XBI04 (OCT70) |/=.
OC76 2/-. GETIO5 with heat sink 4/6. OCI70
3/9. MAT393 3/-. Power transistors OC29 12/,
OC30 7/-« Diodes CG6E 1/3. G)SD 2/-. GEX45/1
and CG63H both 1/3 each. Al post free over
5/- order, or add 6d. Many other bargains in our
stocklist, send 6d. stamp for derails.
Experimenters:|fyou haven'ttried our'famous
25 transistors for 10/- offer we will send, this
month only, FREE SAMPLES with any order from
this advertisement over 10/ value.
ZENER SALE 5 watt stud mounzed zeners,
any voltage 14-65 volts at only 5/- each.
SCHOOLS: Special terms for Schools and
Clubs buying in reasonable quantities. Send for
special price list,
PLANAR SPECIAL: Genuine 2N706 300 mc/s
Silicon Planar switch 4/9.

A.1 POST FREE BARGAINS. 25k or 50k 3watt

wjwound pots with 8.P. switch new and boxed
8/- ea. Guaranteed reclaimed valves. S.A.E,

forlist. A.1 RADIO COMPONENTS, 14 The

Borough, Canterbury, Kent.

SHOEBURYNESS ELECTRONICS
We offer the greatest ever parcel of all new
components.
Over 350 mixed new electronic components.
Each parcel will include:
Condensors, Resistors, Diodes, Transistors,
Silicon Rectifiers, Potennomeurs.lF‘l"s Valve
Bases, Tuning Condensor:, Transformers,
Printed Circuits, Couls, etc.

The Price: 10/- plus 3/6 P.P.

90 BUNTERS AVENUE, SHOEBURYNESS, ESSEX

6FI3 46 PCF80 4/~
6FIS 5/- PCLE3 5/-
éLi8 4/6 PL8I S/~
6K25 10/~ PL82 4/~
6U4GT 5/- PL83 4/-
6BW6 s/~ pysl e
6/30L2 5/- PZ30 5/-
EB9I (V5 usol 7i6
6F1 2/6 u3ol 6/-
EBF80 5/~ U329 3/~
EF80 116 10FI 1~
EF91 2/6 loLD11 5/-
EF85 5/= 1oPt3 5/6
ECC82 4]- 10P14 S/-
EY86 4/- PYB800 5/~
ECL8BO 4/- 20F2 s/6
20P3 5)- 2001 2/-
20pP4 b/ 20P1 6/6
30FS 5/= 20P5 6/6
30PLY 5/~ | 30FLI 6/6
EFI7TA 7/6 30P12 5/-
PL36 7/e 3I0P4 7/6
PY33 76 PY32 6/~
PCCB4 4/~ PY82 5/~

Postage on valves 6d.—3 or more post free.

1 Pole 8 -way switch. complete with 8 resistors 2
@ 1K, 2 @ 15K, one each of 22K, 15K, 18K,

6.8K. 3/6incl. post.

Fireball Tuners as removed 14/9. Selected
Tuners 18/9. Speakers ex T.V.6 X 4 inch 3/6.

8 inch rnd 6/-. Resistors New : } watt 3id.,
1 watt 5d., 2 watt 9d. all 10%,

Postage on Tuners and Speakers 2/6.

S.A.E. with all enquiries. All goods subject to

satisfaction or money refunded.

TRANSISTORS AND COMPONENTS

MULLARD TRANSISTORS

OCT71. OC44, OC45, OC72, OCBI, OCBID—
3/-_each. OCB3 6/4 each. AFI18, AF 17, 0CI71
—13/6 each. AFl14, AFl(5—4/- each

BY 100 Mullard Bran‘ded 250V 550 M/A—Sl- each.
Westinghouse | ,000V P.L.V. | Amp. — 6/6 each.
BYZLS 200V P.I.V.at 40 Amps —£2.17. 0.
ORPI2—7/9 each. BYZ!5 200V P.LV. at 40
Amps.—£2. 17. 0,

AC126—8/- each, ASY28—B/6 each. AFIB6
cut.of FREQ 800 Mc/s—27/6.

ST% Silicon Rectifiers, P.L.V. 200 3 Amps.-—3/6
each.

M.A.T. TRANSISTORS N
MAT 100 7/9.

ADT 140 l5l-

Acos Record Player Carmd;e Replacements for
Collaro, Garrard, B.S.R., etc.—12/6 each,

3 Transistor Walkie Talkws £7.10,0. pr. Xeal
Controlled.

TEXAS TRANSISTORS

2N1302—ASY28 6/6 each.

GM290 — AF139 19/6.

2G302 — GET872 7/6.

2G30l — GET873 6/6.

Other types available on request.

MULLARD ZENERS

QAZ 200 4-7 volts 260
OAZ 201 5-1 voles 260
OAZ 202 56 volts 260
OAZ 203 62 volts 260
‘OAZ 204 6'8 volts 260
OAZ 205 7-5 voles 260
OAZ 206 8:2 volts 260
OAZ 207 9-1 volts 260
Denco Technical Bulleti andTr
Please send P.O, for 2/6.

S.A.E. all enquiries.
All Above Post Paid
Mail Order Only:
J. ROBINSON
(Radio & T.V.)
4 Highcliffe Road, Blackley, Manchaster 9

PI-PAN PRINTED CIRCUIT BOARD makes
any circuit by soldering connections only.
S.a.e. to M.E.D.S_, 20 Knolls View, Totternhoe,
Bedfordshire, for leaflet.

SPECIAL OFFER

I Watt §.T.C. 300 MC/S N.P.N.
Silicon Planer. 1009, Transistors.
Limited Stocks. £1 for 6.

3/- each. OC44, OC45, OC70,
OC7i, OCs8i, OC8ID, 0OC200,
Get 16, Get 20.

4/- each. AFl14, AFII5, AFII6,
AF117, OCI170, OCI71.

5/- each. OCI39, OCI40, Get
7, Get 8, Get 9, XCIl4!, BYI00,
OA211.

SUN SOLAR CELL KITS
24 Page Booklet on Experiments
inc. 4 Solar Cells I 1/- Set.

G.P.O. DIAL TELEPHONES
20/- each. 35/- pair.

Send 6d. for full lists: inc. S.C.R.
Zeners.

Cursons
78 Broad Street

Canterbury
Kent

WITWORTH TRANSFORMERS LTD.

26 ALL SAINTS ROAD, LONDON, W.11
Tel.: BAY[9071

250-0-250v. BOmA, 6.3v. 2a, 0-5-6-3v. 1a 30/.
250-0-250v. 150mA, 6:3v, 4a, 0-5-6:3v. la 42/-
300-0-300v. 60mA, 6:3v. I, 0-5-6-3v. la 30/-
300-0-300v. IOOmA 6-3v. 2a, 0-5-6-3v. 2a_40/.
410-0-410v. [BOMA, 6:3v. 4a, C.T.6:3v. 2:5a

Sv. 3a 80/-

ISOLATING TRANSFORMERS, [I:] Ratio
150 Watt, 200-250v. Range 75/
200 Wate, 200-250v. Range é e 90/~

We Manufacture all types of Transformers small or
large quantitles at competitive prices

S.A.E. All Enquiries
C.0.D. 5/-

12 Months’ Guarantee,
Postage and Packing 3/-

CONTINUED FACING PAGE
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RECEIVERS AND COMPONENTS

(continued)

SLASHED PRICES.
tables.

Autochangers, turn-
stereo and mono cartridges. All
30 ular models new and boxed. Send 8.A.E. for

ils. PRACTICAL ELECTRONICS (EN-
GINEERING), DEPT. (7),
Bishops Cleeve, nr. Cheltenham, Glos.

Pecked Lane,

G

BBC2 (625 LINE) TV AERIALS

,\‘
\,X,\,\'\ & ’*‘{

Q

MAST MOUNTING ARRAYS, 9 clement

CASH BUYING DISCOUNT !

HI-FI AMPLIFIERS, TUNERS,
SPEAKERS, TURNTABLE UNITS, Etc.
Any make supplied with a DISCOUNT
S.A.E. with enquiries please to:

HIGH FIDELITY CENTRE
61 West Street - DORKING - Surrey

EX-RENTAL TELEVISIONS
14 in.
£7.10.0

17 in.
£11.10.0

12 months’
3 Stor
Guarontee }
% Tube * Valves W Components
COLOURED FREE LIST

Channels for all areas
Demonstrotions daily from Lorge Selection
Personal collection or Insured Carriage l4in.
20/-; 17in. 30/-.

2 years’ GUARANTEE
NOW ON ALL SLIM-LINE TV's

VALVES £1 per 100. Assorted TV and Radio. Burplus
ex-rental dismantied receivers. Post 4/6.
CONDENSERS 10/- per 100. New Assorted Electro-
Jytics and pFs. P. & P. 2/4.

RESISTORS 53/~ per 100. New. Mostly High Stabs.
Assorted. P. & P. 2/-. Overseas 3/G.

SPEAKERS 7/9. b6in.. 8in., 7 X 4in., 8 X 3in. Ex-
mid. Salvage. P. & P.2/3. Overseas 4/-.

DUKE & CO. (LONDON) LTD.
621/3 Romtord Road - Manor Park - E.12

Liverpool Street — Manor Park — 10 mins.
Phone: ILFord 6001/2/3 Stamp for Free List

45/-; wide spaced hngh gain, 11 elemcnt SSI-
14 element 62/6. L MOUNTING
WITH CRANKED ARM 9 element 60/-;
wide spaced high gain, 11 e 67/6; 14
element 75/-. CHIMNEY ARRAYS COM-
PLETE, 9 clement 72/-; wide spaced high
gain, | | element 80/-; 14 element 87/6. LOFT
ARRAYS, 7 clament 32/6; wide spaced high
gain; Il element, WITH TILTING ARM
62/6; 14 element 70/-. ALL HIGH GAIN
UNITS HAVE SPECIAL MULTI-ROD

REFLECTOR. LOW LOSS CO-AXIAL
CABLE /6 yd. UHF transistor pre-amps
from 75/-.

BBC + ITV + E.M. AERIALS
1

1 B.B.C. (BAND 1). Tele-
1 scopic lofc 21/-. External
! S/O 30/~
L.T.V. (BAND 3). 3 Ele-
Y ment loft array 25/-. 5§
. element 35/-. all mount-
ng, 3 element 35/-. 5
element 45/-.
y L COMBINED B.B.C./IL.T.V.
Lofe 143, 41/3; 145, 48/9.
" all moun!mg 143, 56/3;
— Chimney 143,
e 6!/9 I+5 713,
VHE transistor pre-amps from 75/-.
F.M. (BAND 12). Loft S/D 12/6. °‘H"
30/-, 3 element S2/6. External _unfes
avallable. Co-ax. cable 8d. yd. Co-ax.
plugs /3. Outlet boxes 4/6, Diplexer
Crossover Boxes 12/6. C.W.0. or C.O.
P, & P, 4/6. Send 6d. stamps for illustrated
lists.

K.V.A. ELECTRONICS (Dept. P.E)

27 Central Parade, New Addington, Surrey
LOD 2266

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDEK,
AMPLIFIER, etc, Types available: v; bv: ﬂv
Ssmgle outpul) 39/6 each. P, & P, 2/5.

v + 9v; 6v + 6v; or 4lv - 4}v (two separate
outputs) 42/6 eacil P.2/9. Please state
output reqmred AII !he above units are
completely isolated from mams by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(DQDC.P.E )s 1] Oliver Road, London, E.I7

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

CONSTRUCTIONAL DESIGNS
All specified Ist grade Components, complete
Metalwork, full range of Materials, engraved
Panel Pla!es Ancillary Equ-pmenl and Assem-
bled Units. Camprehens:ve lists available far each
““P.E.” Constructional Article.

Please send 6d. in stamps for each design

MALVYN ENGINEERING WORKS

Engineers to the Radio and Electronic Industries
T CURRIE STREET, HERTFORD, HERTS

= ' PRACTICAL ELECTRONICS'" =

| TELEPHONE ; HERTFORD 2364 .|

RED SPOT  9d.
WHITE SPOT 9d BARGAIN OF THE MONTH
1 f

AFUIT 2/6 ome. 26 | cume o e e
0c44  2/6 0C45 2/6 | ocsiD 0cst ocst
oczl  2/6 0c72 2/6 12/6 P. & P. 6d.
0Cc8ID 2/6 ocsl 2/6 Sets wit
oc26 10/- ADI40 10/~ 0671, 0C72, 0C72 AF Qutput
0c3s 10/- oc26 10/ are avallablo

add 9d. for orders under £2

ANNOUNCING COMPONENTS AT PRICES YOU CAN AFFORD

BELOW ARE JUST A FEW OF OUR MANY BARGAINS THAT CAN BE
SEEN ALONG WITH HUNDREDS OF OTHERS AT OUR RETAIL SHOP

- iW RESISTORS
1002 - 22M
CERAMICS dd.
SILVER MICA 6d.
HI-STABS 1% /- 0A8I I/-
MAGNETIC EARPIECES 3/-
CRYSTAL EARPIECES 4/4
MIN TRANSISTOR
ELECTROLYTICS 1/2

SET OF I.LF. AND OSC COILS, FERRITE ROD AERIAL, TUNING CONDENSER
AND DIAL. SUITABLE FOR ABOVE TRANSISTOR SET 24/6.

We welcome enquiries for all types of components.  Lists.  S.A.E.

Terms, cosh with order, P[P,

WENTWORTH RADIO, 1a, Wentworth Court, Alston Rd., Barnet. Tel.: BAR 3087

INCREASE YOUR EARNING

POWER AND JOB SECURITY

WITH ONE OF THESE LOW
COST COURSES

NEW. No. 500. RADIO AND TELEVISION COURSE, 76/~,
Here at last is your opportunity to own a most complete
course ot a very modest cost! This expanded course
which now includes television as well as radlo repair
training could get you started on a whole new career!

The Radio Section of the course was ORIGINALLY
DEVELOPED BY THE RADIO TECHNICAL
INSTITUTE, while the Television 8ervicing Course han
formed the basia of instruction provided by one of the
world’s Inrgest television and electronics firms!

Compares lesson by lesson with some courses costing ten
tlines s much! You save because you receive all the
lessons at one time and are mot required to purchase
equipnient you may not need.

The lessons are crystal clear, practical, easy to master and
use. Early lessons make fundamentals clear even to the
beginner, while other lessons will give you the prleuell
know-how of an expert!

The new 500 Radio and Television Course consists of 352
large quarto size pages of instruction, hundreds of illustra-
tions. We Dositively Ruarantee that you will be delighted
or Your money refunded |

NEW. No. 600. RADIO-TELEVISION-ELECTRONICS
COURSE, 85/-, This is really big value in home training.
Similar in detaila to the above course excepting that you
Ret an extra 56 pages of instruction making a total of 409
quarto size pages. Hundreds of liustrations, Includes
all the usual sublects plus Radio Transmitter Circuitm,
Electronic Test Equipment, Thyratron Tubes, Inter-
Comimunicators, Sqund Level Meters, Servicing Printed
Circuits and many more simblar jtemn. This course
could be your first step into the fascinating world of
melectronics !

No, 400. ELECTRONICS COURSE, 45/-. A complete
home-study course of 35 lessons. Consists ot 216 large
quarto size pages of Instruction. Conies complete with
instructor's notes and test questions, This is 3 modern
course that teaches without resorting to comie strip
methods . . . Thous:inds of readers of this magazine have
taken this course and enjoyed every minute of It ... Why
not you? Clip the coupon for your free trial offer now |

UNGOKDITIONALLY GUARANTEED TO GIVE COM-
PLETE SATISFACTION! Any course not ratisfactory
niay be returned within 10 days post-paid for full refund or
credit of the purchase price.

IF YOU SEND CASH WITH ORDER WE WILL INCLUDE
A FREE BOOK worth 4/8 to 8/~ if bought separately, By
sending cash you reduce book-keeping and other costs
which we pass back to you. But you must include cash
at the time of order to get this epecial offer!

% % FREE TRIAL OFFER * *

PAY ONLY 5/- per week it you wish.

To Sim-Tech Technical Books, Dept. H4,
Gater's Mill, West End, Southampton, Hanbts.

O Please send the courses I have circled.

No, 500 No. 600 No. 400

If not delighted T may return any book post-
paid without further obligation on my part,
otherwise I will pay cash Frlce or 5/- weekly
(10/- fortnightly) commenciug not later than
10 days after dellvery. I am over 21 years of
age. (If under 21 parents should place order.)

[7] 1enclose cash to the sum of £
1 understand you will refund this money
if T am not 100% satisficd and I return the
book within 10 days.

Piease send me the free book(s) I have ticked.
[] Oscilloscope Book.
[ Electronic Gadgets Book.
[[] Transistor Book.
[[J Radio Instruments Book.
(S 588 gotra a6 e 8 00 100 06000 GHE

O A 50 T ABR D 0 0J G B0 0 5
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VABIABLE VOLTAGE TRANSFORMERS

INPUTU230124OV A.C. 50/60—' ULTRA VIOLET BULBS
OUTPUT VARIABLE 0-260v.

Easy to use source of U.V. for dozens of
BRAND NEW Carriage Paid. practical and experimental uses.
Buy direct from the importer, 12 volt 36 watt A.C./D.C. SBC 6/é.
keenest prices in the country.¥p g p |/
All Types (and Spares) from] |2 volt 60 watt A.C./D.C. SBC 8/6.

P. &P, I/-.

3 to 30 amp. from stock.
OPEN TYPE (Panel Mounting) * Transformer to suit the above. Input 200-
4 amp, £3, 3,0, | amr £4. 17, 6.§240 v. A.C., 12 volt 36 watts, |6{6; P. &P.
2% amps, 2, 2/6. input 200-240 v, A.C. 12 volt 60 watt,
SHROUDED TYPE 22/6. P. &P. 3.
| amp, £4. 10. 0. 2.5 amps,| Set of 4 Colours FLUORESCENT
€5, 17. 0. 4amps, £€8. 7. &.f PAINT. Red, yellow, green and cerise. In
Samps, £9. 0. 0, 8amps,? 4 oz, tins. Ideal for use with the above
€13.10. 0. 10 amps, £17. 0. 0.] Ultra Violet Bulbs. 9/6, plus 1/6 P, & P,
12 amps, £19. 10. 0, IS amps. — e e —— — —
£22. 0. 0. 20amps, £32. 10. 0.1 NICKEL CADIUM  BATTERY.
37.5amps, ca‘s“' 0 g 50 ‘"‘P’nlﬁint;reg Cadium Tyipe. 1.2 ;inyv Size:
. 0, 0, eight , width 2§° > | ei
PORTABLE TYPE prox 13 ozs. Ex-R.A. F., Tested. ﬁ/‘-
2.5 amps, Portable £9. 17. 6. |P a P, & P. 26,

100 WATT POWER SANGAMO WESTON

RHEOSTATS (NEW) Type S32 24 Edgwise Mater
AVMLABLE IN THE 250 Micro-amp., scaled in dB’s, New

FOLLOWING 8 VALUES <54 sl 27/6. P8P S
10 ohm, 3 a.; 25 ohm, 2 a. so ohm, 230V A.C. MOTOR AND YEROBOARD

1.4 a.; IOOohm | a.; 250 ohm, 7a,
500 ohm, 45 2 1,000 ohm, 280 ma: § REDUCTION GEAR BOX The  perforated
1,500 ohm, 230 mA; 2,500 chm, .2 a. PEED <°:§" for
Diameter 34in. Shafe length jin., I; el;r; :’cultry
5% pitc
1

dia. iim AII at 17/6 each P & P. 1/6. Ll
— xX3.75...... -
"230'v.A.C. RELAY Renablo g Hdr
P 3.75x3.75......3/8

Type 1.2 cfo. 2 amp. contacts, 9/6. 8 g - N
.p.m. §” dia. 17 long shaft. Modnted
Type 2.2 x |5 amp. break, 2 x 2 amp. Iin anti-l:ibration A Iglz:txhsce 't':;lst/t-er o-

make, | x 2 amp. break. II/6 Both
types, eX new equip. P &P. I/6 each ;::‘;"ed complete with precision Special Veropins,
S G— — — Pkts. 200...... 14/-
“CABY” MUI.TI - RANGE TEsT pulleys.
METER Model B40. D.C. volt, | Made to highest standard for com. | P-&p. on all items I /-
05 v., 2-5v. at 10,000 g Putor work. Ex equip. First class ‘=== mmmm= s s
ohm per volt. ldeal for | condition. Price £3.5.0. P. & P. 7/6 I METERS

- — — -
f,::"";‘%’_"::ﬂ" tes" BUILD AN EFFICIENT STROBE, 21 tush Round
voit, 10v..50v..250v., § UNIT FOR ONLY 37/6. We | A.C. AMMETERS
500 v., 1,000 v. at 4,000 3 supply a simple circuit diagram and §0-1, 0-5, 0-10, 0-15,
ohm per volt. Resis- | 3ll _electrical’ parts including theIO 20 Amp. All 21/

reduction gear box and

tance, 2K ohm, 200 K NSP2 Strobe tube which will enable [ each, p. & p. extra.
ohm. 2 megohm, 20 g you to easily and quickly construce al A c. VOLTMETERS
meégohm. Fully guaranteed, complete | UNit for mﬁm‘te variety of speeds, (25 0-50, 0-150 V.
range of spares available from stock. f rom | flash in several seconds to R Al"21/- each, p. &
Price includes Test Leads, Battery, I several ‘h°“53"d‘ per minute. 3 p. extra.
Instruction book. Packing and Post | plus 3/- P

K 0-300 V. A.C. m/c
(U.K.). £6/2/6. 3 additional models ;‘nczzls.;’-ualf :rpa.nd/new 1.O. base. ! Rectifier £1.9.0.
— . c——— ——— E— . S—
UNIVERSAL DEMONSTRATION TRANSFORMER
A compiete composite
apparatus, comprising a
Transformer and
electro - magnet with
removable coils and pole
pieces, Coil tapped for
230 v, 220 v, 110 v,
115v;6,12.36,110v.A.C.
These coils are also used
for D.C. experiments.

available from 54/- to £14/14/-.
Leaflet gladly sent on request.
— ——

14,000 OHM SEALED RELAY

H|gh Speed single cfo, Platinum contacts.
Super -sensitive, ideal for Transistor cir-
cuitry. Will operate on | milliamp,

25/-. P. & P_ 1/-. /‘l
230 VOLT A.C. GEARED MOTORS |
S r.p.m. L.7ib inch £2/9/6 P. &

13rp.m. I45Ib.mc_1l_L__P.&P'£I (@ ]

ELECTRIC CHECK METER (Sangamo
Weston) 200/240 voit, A C.,40amp. As

Stenzyl Type

i
i

new 35/- p|us 3/6P. &P sories as shown. £17 4 10/- carriage. Leaflet on request.
s T 12 VOLT D.C. RELAY

LATEST HIGH SPEED MAGNETIC COUNTERS Slngle c’o Go0tehmiscaill Ridw: 2for 107 lus

4figure 10impulses per second. Type 100D, 4.1 ohm |/

coil, 3-6v.D.C. operanon Type 100A, 5000hmc0|l _ —— s E— — —

i18-24v.D.C. operation. Type 100B, 2, 300 ohm coil, I1-I8 VOLT D.C. RELAY

36-48 v. D.C. operation. Any type, |S/- each, plus 168 ohm coil, 3 X-5 :mp N.l. c/o contagts.

1/6 P. & P. New. l6/6 plus 1/-P. &P |

NG SE— ——— G e S S LN N _J

L.T. TRANSFORMERS All primaries 220-240 voles. LIGHT SENSITIVE SWITCH. Kit of

Type No. Sec. Taps Price Carr. parts, including ORPI2 Cadmium Sulphide
I 30, 32, 34, 36 v. at 5 amps £2/19/6 Photocell, Relay, Transistor and Circuit, etc.,
2 30.40.50'v. at 5 amps. ... £4/15/0 price 15{- plus 2/6 P. & P. ORP 12 including
310, 17,718 v, at 10 amp circuit, 10/6 each, plus 1/- P. & P.

‘ 6' '2V.It2°lm S, . L& N N N __§N __§N ]
§ 17, 18,20 v. at 20 amps. A.C. MAINS MODEL

6 6,12,20 v, at 20 amps. Incorporates Mains Trans{ormer. Rectifier and
7 24v.atl0amps. ...s...... £3/ I special relay with 3. 5 amp mains cfo contacts.
8 28,29.30, 31 v.at 2] amps £€6/15/0 10/- | Price inc. circuit 47/6 plus 2/6 p. & p.

SERVICE TRADING CO

All Mail Orders—Also callers: |

Personal callers only

9 LITTLE NEWPORT STREET
L

47/49 HIGH STREET, KINGSTON on THAMES
ONDON, W.C.2 Tel.: GERrard 0576

Telephone: KINgston 9450

INTERNATIONALLY FAMOUS
NATIONAL receiver

NCI190—10 valves, 540 kcfs to 30 Mcfs,
S-meter, noise limiters, product detector,
bandspread, double conversion. £97.4.2.

‘EAGLE VALVE VOLTMETER K-142
Large 6 X 4° 200 microamp meter. ||
megohm, 2pF input. 0-1. 5/5/I5[50II50/500/
1500v. AC also 0-4000v. peak-to-peak in
7 ranges.

Decibels:—20 to +5/I6/25/36/45/56/65 db.
0-1.5/5/15/50/150/500/1500v. DC.
Resistance: 0.2 ohm to 100 megohm.

240 volts, 50/60 cfs. 7} x 62 x 4&' 44 Ibs.
Complete with DC probe test leads &
instruction manual, 16 gns. post free.

S.A.E. for leaflet.

HAYATO PRINTED CIRCUNT
ETCHING KIT PK-1l
Complete with polisher, paint, etching
liquid, paint eraser, flux, 6° X 4 copper
faminate, knife, spatula, etc. etc. Satis-
faction guaranteed. Fantastic value at
19/6. P.P. 2/-. S,A.E. for illustrated leaflet.

WESTINGHOUSE SILICON REC-
TIFIER SI0AR2

1000 v, P.LV. 750 mA. 9/6. each P.P. 6d.

2 for 17/6. P.P. 9d.

BRIAN J. AYRES & CO.

Dept. DY, 8 Hartfield Road

Wimbledon, London, S.W.19
Telephone: Wimbledon 6063

DIGITAL COMPUTER
A simple digital Adder/Subtractor using switches
and lamps only. Alucmatm: demonstration of
Binary arithmetic. . Full circuit, wiring diagram
and notes on the Binary system, 3/6d.
NOUGHTS AND CROSSES MACHINE
Uses standard miniature switches and lamps
only. This machine cannot be beaten. Full
circuit, wiring diagram and instructions, 3/6d.

% High Stabiiity Resistors

} watt 1%, 2/- each. Full range 10 ohms to 10
Meg, Many special values for meter multipliers,
etc. in stock.

1% Wirewound Rasistors
1% | wacee. | ohm o 5K, 3/~; to 20K, 4/3. $%
add 3d. Your value wound to order. Shunts
down to 0.1 ohm.
High Resistance Phonas 10/-, post t/-.
100 Resistors 1,2 and 5% assorted 9/6d.
Signal Injector Kit 10/-, post 1/-.

PLANET INSTRUMENT (O.
25 (E), DOMINION AVE., LEEDS 7

Packed with concise servicing data
and facts for day-to-day use . . .

TAPE RECORDER
SERVICING MANVAL

by H. W. Hellyer, AM.T.S., A.LP.R.E..
AM.LS M.

This bookeprovides concise -service data,
including circuit diagrams and numerous
layout diagrams and views of mechanisms
and adjustments, for the majority of tape
recorders and decks that have been released
in this country.

Covers 282 models In 344 pages
supported by over 345 drawings

3s from all booksellers

or, in case of difficulty, post free from
George Newnes, Tower House,
Southampton Strect, London, W.C.2

NEWNES
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TRANSISTOR ELECTROLYTICS

COMPARE THESE PRICES!

... 1'SVolt  3-2uf ... 6Volt 3uf ... 12Volt 16uf ... I5Vole
. 3Vole 4uf ... 6Volt 4uf ... 12Vole 32uf ... I5Volt
3Volt 8uf ... 6Volt 10uf ... 12Volt SOuf ... I5Volt
3Volt 10uf ... 6Volt 20uf ... 12Volt 64uf ... I5Volt
3Vole 25uf ... 6Volt 25uf ... 12Volt 2-5uf ... 25Volt
3Volt 30uf ... 6Volt 30uf ... 12Volt 16uf ... 25Vole
3Volt 50uf ... 6Vole tuf ... 15Vole 32uf ... 25Volt
3Volt  100uf ... 6Volt 2uf ... I5Volt 2uf ... 30Volt
3Vole 2uf ... 9Volt 4uf ... 15Volt 16uf ... 30Volt
3Volt 10uf ... 9Volt Suf ... 1SVolt 25uf ... 30Volt
6Volt 20uf ... 9Volt 6uf ... 15Volt luf ... 40Volt

2uf ... 6Volt 2uf ... 12Volt 8uf ... I5Volt Suf ... 70Volt
AII ‘the above at 1/2 each
320uf ... 2:5Volt  250uf ... 15Volt  150uf ... 25Volit
200uf ... 3Volt 500uf ... [5Volt 100uf ... 30Voit All ac
250uf ... 6Volt 100uf ... 18Volt  200uf ... 30Volt 1/é
400uf ... 6Volt 64uf ... 25Volt S0uf ...150Volt
1,000uf 6Volt S00uf 25Volt
1,000uf 12Volt 500uf ... S0Volt All at
4,0000f 12Volt 1,000uf ... SOVolt 2/
750uf ... [5Volt
1,000uf ... [SVolt J
200/100uf ... 275Vole or 200/200uf ... 275Vole 6/6 each
CONDENSERS
Silver Mica 3:3pf to 6,800pf. Including High Voltage
Disc Ceramics. (Normally 3/— each 10/~ 100

Paper Condensers -0001uf, -00iuf, -002uf, -005uf and -O4uf
a!l at 1/6 per 100. £3 per 1,000
*luf, 25uf, -Suf .

10/~ per 100
RESISTORS »

1/10th 4/6eh | /4Watt Assorted Values 10/- per 100

Mixed wattages §Watt to 3Wate. Close Tolerance. Assorted Values,
Polythene wrapped on cards of 10. Give-away price 50/— per 1,000 plus
5/— post and packing.

TRANSISTORS

Special offer. Unmarked, é/- doz.

State R.F. or A.F, £1 100
(Ac a price you can afford)

OC71 equivalent, 1/~ each, 25 for €1, 100 for €3. NKTI24 or NKT 25,
Switching transistors, 2/— each 6 for 10/—. Large Car Radio type Output
Transiscors OC25, OC35, NKT405, 10/~ each. Packet containing:
3 2G417, 2 2G371, | 2G38I, | 2G339, | diode {for making superhet with
complememary symmetry :ransformerless output stage), £1 complece.
Diodes, 1/~ each. Zener Diodes, ZE12, ZB4-3, §/- each. BYI00 Mains
Rectlﬂ_ers for TV Sets, 7/6 each.

SIGNAL INJECTOR

R.F./LF.JA.F. Transistors, components and circuit to make, only 10/-
complete.
LOUDSPEAKERS
Brand-new 4in. Excellent reproduction, 10/~ each
Midgee Earpieces complete with plug and lead §/- each
Magnetic Lapel Microphone with plug and fead 10/— each
Transistor Holders - 1/~ each
Miniature Soldering Irons complete wuh Blt 30/- each
Set of 5 assorted Bits to suit any job . 20/~ set
Crystal Set ki i5/— each
POCKET-SIZE MULTIMETERS AC/DC/OHMS £3
Transistor fntercomm. Units 55/- pair
5ft. FLUORESCENT FITTINGS. Wlth choke and st:rter 39/6*
4fe. ditto With choke and starter ... 32/6*

* Carriage 10/~ per fitting

ACOS PICK-UP HEADS. Complete with needles

This is the price you would expect to pay for the Needles only!
& 14/—

onaural
Stereo ... 21—
Diamond Stereo 28/9

Will fit most record changers. " Can be very profitable!

RELAYS, Miniature, 13" x 1" x 3’
700 ohm or 2,500 ohm coil. Transparent dust cover. Two
pairs of change-over contacts. PLUG-IN TYPE. Base

included in price ... 25/— each

For orders less than 10/- please add 6d. towards postage.

G. F. MILWARD

17 PEEL CLOSE, DRAYTON BASSETT
Nr. TAMWORTH, STAFFS
Telephone: TAMWORTH 2321 POST ONLY

HIGH QUALITY

LOWER COST

Combine an Armstrong Tuner and Amplifier and you have
a compact item with all the advantages of the separate
units, plus easier installation, and equivalent performance

at a lower price.

Stereo model 127, above, is derived from the more
expensive 227, and has an identical AM-FM tuner

section, but with an amplifier section designed for those
whose power requirements are more modest.

It has a more modest price too, as does the mono version
model 127M.

Each Armstrong Tuner-Amplifier is ideal as the basis of a
high fidelity system for radio and record reproduction,

tape recording and playback, and each unit may be built
into your own cabinet or used in our optional case,

of teak and vinyl hide, as shown.

For full details and technical specifications of all models, plus
Jist of over 300 stockists, post coupon or write mentioning

3/P /66

model 127 STEREO TUNER AMPLIFIER
model 127M MONO TUNER AMPLIFIER
optional case for each model £3.10.0

S CDunstiong

—

ARMSTRONG AUDIO LTD - WARLTERS ROAD - N.7
Telephone : NORth 3213

£37.10.0
£26.10.0

Name ..o e e e s

Address

3/PEJ66
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. KTW61 4/6 | Q81202 8/- | UY2l 7/6 | 2C34  2/6 | AALOW 7/ | 6J7M 8/ | 12AH7 B/- | 69 6/- | 5704 9/
Brand new md.v.dually KTW63 £/- | QVO4/7 8/- | UY85 5/- | 2045 22/6 | 6AMS 2/6 | 6K6GT &8 | 124H8 11/- | 75 5/6 | 6064 7-
ﬂggl :;- gg‘/mosl- 3;121340135- g(c:;u %o/- 6AMSE ;/- sme 2/- 12A'{I7 45- 76 5/~ | 6065 6=
3 §/- 3 - 1 12/- | 6AQS  7/- | BK7GT 4/9 | 12AU7 b/~ | 77 6/8 | 6080  29/-
checked and guaranteed | {7 §- 60/~ | VBI33 9/- | 2D31  B/- | 6AQSW 8- | 6KBG 3/~ | I2AX7 6/~ | 78 8/~ | 7193 1fn
MHLD6 RK72  68/- | VR9®  §j- | 2X2 3/~ | AABS  4/- | 6K8GT 8/3 | 12AY7 10/~ | 80 8/6 | 7475
v A L v E S 10/~ | BLIEI2 10/~ | VRIO5/30 | 3A4  4/- | 6ASGW 8/~ | GK8M gjo 12BA6  5/8 | 81 9/~ | 80134 u/-
ML6 lg/- sisor }g/- = 305/— :m;; 4/- | 6A87G 20/- | 6L5G  §- | 12BE6 7/~ | 82 8/- | 8020  8/-
N78 /- | 8130 /8 IE 3B 6/~ | 6AT6  3/8 | 6LSGA 7/8 | 13BH7 7/- | 84 8/- | 9001  3/-
:gﬁl. :/o EB34 1/6 | EL3% 5/~ [ NE17 7/- | 8P2 8/8 5/- | 3B24 /- | 6AUS 7~ | 6L7Q 4/~ | 12C8  3/- | B5A2 8/~ | 9002 4’3
/- | EBYL 3/~ | EL37 16/- | 042 8/~ | 8P4l 1/8 | VUI33A 4/ | 3E20 sol-lmxo 8/~ | L34 4/8 | 12H6  2/- | 226DU  8/- | 9003 8/-
AO[}(I;EN :/- EBC33 6/~ | EL38 17/8 | OB2 6/~ | 8P61  .1/8 | VU3I® 6/ | 3Q4 8/- | 6B7 8/~ | 6LD20 6/8 | 12J5GT 2/8 | 3074 8/8 | 9004 2/8
a 5/— EBC4l ?/- |EL4l  7/-|0B3 7/- | 8P210 8/8 | W2I B/~ | 3QBGT /¢ [ 6BSG  2/6 | GNT 8/~ | 12J7GT 8/6 | 313¢c 95/~ | 9006 &8
Ag;s a/- EBC80 :I- EL42  8/- | 0C3 5~ | TOL 8/8 | W18 8/~ | 384 4/- | 6BA8  4/- | 6N7G  5/9 | 12K7GT /- B 8/- | C.R.Tubes
/- | EBF80 /8 | EL50 8/~ | OD3 5/~ | TP22 B/~ | W19  8/- | 3V4 5/9 | 6BA7  5/- | 6P26  12/8 | 12K8M 10/- | 3574 70/ | CV1596
ARP12 g/6 ( EBF83 7/6 | ELS] B/~ | OD3 5/~ | TP26 15/- | X66  7/6 | 4C27 36/~ | 6BE6 4/3 | 6QIG 6/~ | 12QiGT 3/8 | 3684 8/~ | (09J) 55/-
ARP24 3/¢ | EBFSy 6/9 | EL83  6/3 | 0z4A B8/- | TT11  6/- | X118 8/ | 4D1 4/- | 6BJ7 7]~ | 6R7 5/8 | 12847 /- | 3934 vacn 7 28/~
ARTP} 6/- | EC52. 4/~ | EL84  &/- | pocsd B5/- | TTI6 35/~ | X145  8/- | 5A173G §/- | 8BR7  9/- | 68A7 7/~ [ 128C7 4/~ | j36a  8/- | VCRI3830/-
ATP4 2/3 | ECS3 12/8 | EL85  8/- | PCC8S 10/~ | TTR31 45/~ | YF 1/- | BAI174G 5/~ | 6BW&  9/- | 6BATAT 6/6 | 328G7  3/- | 7034 30/~ | VCRG17 35/~
ATP?  5/8 | ECI0 :/- Egl 4/8 | pCF80 6/8 | TZ20 16/- | Y83 8/~ | 5B/251M 6C4 2/- | 8BK7GT 4/- | 128H7 38/~ | 7054 10/- | VCRS17B
AU7  85/- szl s/_ EL95 8/~ | pCF82  6/8 | Usl 8/- | Y88 4 25/- | 6C5G_ 2/8 | 68C7  7/- [ 12897 5/- | 7158 60/- 40/~
AZ31  9/- /- | EM80 8/~ | PCFB4 6/~ | Ul2/1 8/~ | Ye6 8/- | 5B/263% 6CO0T 6/~ | 68CTGT 6/- | 128K7GT3/- [ 7174 3/- | VCRS1IC
BSH 18/- | ECC81 4/- | EMS1  7/8 | PCcL81 /- | U17 5/~ | zsooU 20/- 15/~ { 6C6 4/- | 6BFSAT B8 | 128N7TGTS/9 | 7244  18/- 40/~
BD78 40/~ | ECC82 B8/~ | EM 8/3 | pcLaz 7/~ | Ul8 e/-lzsmu 10/~ | 5B/254M 608G /- | 6RH7 3/ | 138R7 5/~ | g0l 6/~ | SFPT  45)-
BL83 10/~ | ECC83 6/~ [ EN31 10/~ | pcre3 83 | U25 11/~ | 1A3° 3/ 40/- | 6C8G  3/- | 6BJ7  8/- | 12Y4 2/~ | 403 g9/6 | SEG1  40/-
B34 g/~ | ECC84 5/6 | EBUT4 80/~ | pcLas  7/- | U26 13- u.m’r 5/- | 5B/256M 6CH6  4/8 | 88J7GT 5/8 | 14L7  7/- | go7 8/~ | BCP1 30/
BSs  ¢0/- | ECC85 /6 | ESU%08 6/~ | PCL&5 8/6 | U2 8/- | 1B22  30/- | 35/- | 8C21 80/~ | gay7Y 66 | 16D2 8- | gon g/ | BFPT 126
BSS4 47/¢ | ECCO1 4/- | EYS1  6/8 | pcLes 9/~ | Ubo 4/6 | 1C5GT 6/~ | 5R4GY 9/- | 6CL6  9/- | g8K7  4/6 | 20P4 13/- [ g1} j9i5 [ 88D 40j-
B213s 16/- | ECF82 ;I- EYs86 8/8 | PEN26 4/8 | Us2 4/6 | 1ID8GT 8/~ | 5TR 7/~ | 6D8 3/~ | 68LIGT 8/6 | 21B6  9/- | g1y 60/~ | Photo Tubes
CC3L 8- gggg bI- EY8l 3/- | PENd6 3/- | Ulsl 11/8 | 1E7G  7/8 | 5U4G  4/6 | 6ES 8/~ | 6gN7  3/8 | 25L6GT 5/8 | o1 35/~ | CMG8  8/-
CL33 9/ /- | EZ40  6/6 | PEN220A Usol 18/ | IF2 3/- | oV4G  §/- | 6F30 _ b/3 | 68QIOT 6/~ | 20¥5 8- | op o | G816 138
CYs1 /e | ECHSS 7/8'| EZa  §/6 3= | UABCSO 6/~ | 1060T 8/~ | 5X40  8/6 | 6FOQT 5/0 | gea7 %/ | 20Z4u  §/8 | G0 S0~ | 9314 65/
D1 1/6 | ECL8O 6/- | EZB0  5/8 | pFL20017/6 | UAF42 9/ | 1L4 2/6 | 6Y3G /- | GF6G  4/- | 6U4GT 9/6 | 2023 96| o0 Lo | 6097C 850)-
D1 33 g% lzﬁ Ezs'i)lu g;e PL36  7/6 | UBC4L 6/~ | ILA6  6/- [ BY3GT /- | 6F7 8- | 6V6G B/~ | 20Z6GT 8/6 | 433" 15 | Transistors
D9l 43| KCLso 10/ | Feoon 5I- | FLay '3~ | UBpes &6 |1LHs oo | o To. [arsn s | GveeT 3¢ |27 8- lsm 5o | OCl B
DA30 128 | EF36  3/6 | F/6063 4/- | pLs2  §/- { UBL21 11/~ | IN21B §/- | 5Z4G_ 6/6 | 6F12  4/6 | gX4  3/6 15 9f6 | 504 }allj 0025 nL
DAF96 /- | EE3TA 7/- | FW4[5006/6 | PL83  6/- | UCC8S 6/6 | IN43  4/- | 5Z4GT 8/~ | QF13 5/- | 6X6G  6/- | 30KS 8/6 oC44 /-
DDé1. 4/ | EF40 &/~ | FW4800 8/6 | PL84  6/6 | UCH42 8/- (IN70 4/~ | 6AB7 4/- (6F32  4/- | gXoGT &3 | 30FLL 1g/8 | 934 48 | 0Cas  b)-
DFi3 5/~ | EF4l 6/~ | G1/236G 9/- | PLoo0 18/~ | UCHS1 8- |IR&  §/- | 6ACT  £/- | 6F33  3/- | g¥60 6/~ 30P12 10/- | 953 26 locnn 48
pro1  g- | EESC 26 050/20 8/- | PM24A 8/- | UCL82 8/- | 1R} 3/86 | GAGs  2/6 | HGEG wa 6-30L2 10/~ | 30P19 16/~ | 298 e-locr2 e/
Dry2 8- | EF62 8- | GM4 46/~ | PTI6 10/~ | UCLSS 10/~ | 184 5/- | 6AGT 6/~ | 6BHEM 8Z4 8/~ | 30PL1 g/ | 957 5/- | oc7s 10/~
DFot e/ | EF03  4/8 6732 10/~ | pT25H 7/86 | UPdl 8/~ | 188 4/6 | BAH6  10/- s.NWA lol- 787 76 | 3sL6aT 7)- | 908A 4/~ | oogim -
DHes g | EFSS 8/ 10G234 10/~ | PTooM 7/6 | UFS9 6/ |1T4 2/~ | 6AJ7 3/ | &J5 i~ | 705 10/~ | 35T 17/8 [ 1812 8- ocsa 10/
R EE EF7l  7/8 | He3 7/~ | PX4 14/- | UL41  7/6 | 2A3 8/~ | 6AKS  8/- | 8J5G /- | 7C8 7- | 3swa /- | 1616 3/~ | oc122 18/-
DLo2 Hs EF72 §/- | HK54 22/6 | PX25 8/~ | UL84 5/6 | 2B28 8/~ | 6AKG  &/- | &8 /8 | 7¢c7 6/~ | 3523 8/- 1419 8/- | 0C2 10/8
DLos o EF73 §/- | HL2K %/8 | PY33 §/6 | UUS - | 2C28 - | BAKT 8/~ | 8J8W 6/~ | TH7 713 | 3524GT ¢/ | 1625 8/~ | XC141 10/-
EF74 4/)- | HL23 6/~ | PYS0 5/8 | UU9 8/6 | 2C26A 3/- | 6AL> 3/~ | 637G B/~ | 7Q7 7/~ | 86Z5GT 6/- | 1626 3/- | XC142 16/-
DL94  5/8 | EFS0 &/~ | HL23DD 8/~ | PYS1  5/6
Dkt ¢ Ems ue|EACH e W\ g xos mg
DILSlo “;_ gggg gfg 1;3"32 ag/- PY83  6/- 8D2 /8 | 2168G 6/~ | 4043C  3/6 | 2N247 9/6
il i |EF8S B~ K3A 301~ | PYso g6 P c R ADIo lTD 986 3/8 | 6OL6GT 8/~ | 4063 3/~ | 2No0z 47/~
Hesoc 19 | ora 2;3 [oy, “/— PZ1-35 §/- 1 WUs 9D2 3/- | 33A 716 | 4313C  80/- | 2N585  10/6
ESOCC 10/- | Er9s 5/ | KT41 5 | beor® oo o g, R EILCRRTo |
EA50 1/- | EF95  B/- | KT63 4/~ | QPas /- 170 GOLDHAWK ROAD, W.I2 2/8 LR 6/- | 2N1091 29/6
EA73  7/- | EF183 8- { KT66 16/- | QP230 5§/ . | MANY OTHERS IN STOCK include Calhods Ray Tubes
EABCS0 §/9 | EF184 8/~ | KT67 15/- | Q8150/15 Shepherd's Bush 4946 and Special Valves. U.K. Orders below £1 P. & P, 1/-; over
lé::gﬂl 3/8 | EL32 3/9 | KT76 8/8 10/~ o 9.5.30 Thursdoy 9-1 | £1, 2/-; over £3,P. & P. free. C.0.D. 2/6 extra. Overseas
AF43  8/- | EL3¢ 10/- | KT88 22/~ | Q8Y5/10 /6 AR Frisy pane. R (3 | Postage extra at cost.

ASTONISHING LOW PRICED RADIO KITS (all Guaranteed) FROM CONCORD

DIFFERENT

. TRANSISTOR

RADIOS
for

35/-

Amazing Radio Construction Set! Become #
radio expert for 35/-. A complete Home Radio
rse. No experience needed. Parta include
instructions for each design, Step-by-8tep
plan, all Fransistors, loudspeaker, personal
phone, knobs, screws, ete., al! you need. Box
size 14”X 10° X 2 {parta available separate).
Originally £6. NOW 35/- plus 3/6 p. & p.

New RADIO Anyone CAN BUILD in 2-3 The President 4 is -& pocket size medium
hours! Only18/6 vave radjo—only 31" X 24° X 37, Specially
EVENTHE esigned case, ferrite rod, 4 new Mullard
0O LDETR semiconductors, proper tuning condenser,
CHILDREN proper plug-in battery. Special reflex plas
BUILD THEM! egeneration circuit gives performance equal
. no sulderlng
—onl) 18 connéc-
tions! Then hear
It reach out bring-.
Ing in station
after atatlon,
41" % 24" X L%
Many Testimonlals:—M.H. of Bradford,
rwrites: " 7 have just completed one of your
sels suecessfully, it is the first time [ have ever
tackled anything like & radio and I sl state
here and now, I am amqzed how easy it is to n
layman like me. Your insiructions and ptan Only 39/@ plus 2/6 p. & p. Everything—Iin-
Asre oboviously been very carefully thought ontso  cluding 4 Mullard semiconductors, 0C44,
. OA70, OC71 and QA70, personal earpiece,
etc.
(Mail Order Only)

CONCORD ELECTRONIC8 LTD - (Dept. PE23) - 77T NEW BOND S8TREET - W.1

Radio (even
perates a
apeaker).

Amazlng

in'to statlon 1
atter station, 39/6
home and

abroad. No areinl or earth needea—worke
beautifully anywhere at all !

thatecen the most dim can follow them . .
198 plus 2/8 pnst, etc.

ASTONISHING CIGARETTE

RADIO !
ONLY 186 A

Yes a perfectly '
ordinary packet
clgarettes!—
but it fetches in &
station after ',
station, loud and §
clear! ' Holds 10 4§
Cigarettes — yetd
cleverly conceals . - 4
highly sensitive, fully lnnnlawrlaed clrcull
(Incl. tiny battery). Even a young boy can
assembie it in under 2 hours. No soidering.
No experience necessary. Only 18 Connec-
tions. From our bulging testirnonial gle,
Mr. D. B. of Hudderstield writea:—"".../J
have fitted the parts in and it is working wonder-
fully . .." ALL PARTS including Semi-
Conductors, A.B.C. Plans, etc. ONLY 18/8
plus 2/8 post, etc.

BEST QUALITY

CRESCENT RADIO LTD.
40 MAYES ROAD
WOOD GREEN, N.22

LONDON'S ELECTRONIC GOMPONENT CENTRE

Everything you want in a
friendly atmosphere

A book for every electronics engineer . . .

KEEN PRICES

[ ]
VALVES TRANSISTORS MIKES AERIALS
DIODES - CONDENSERS AMPS . PLUGS
SPEAKERS - RESISTORS . CABLES SOCKETS i /
CHASSIS - TRANSFORMERS - TAPES BOOKS 33§6°Pme" %
RECTIFIERS - VALVE HOLDERS - COILS . METERS pages

TRANSISTOR POCKET BOOK
by R. G. Hibberd, B.Sc., M.LE.E., Sen.M.L.E.E.E.

A comprehensive guide to the characteristics and use of
the various types of transistor now available. The manu-
facture of the various types of transistor, up to and
including the latest epitaxial planar, field of effect and
metal-oxide silicon- transistors, is described in detail in
order to make clear the different characteristics of each.
Includes notes on the use and handling of transistors,
and chapters on solid state circuit techniques and recent

250 illustrations

From your Bookseller, or in case of difficulty, 27s. from
G. NEWNES LTD., SOUTHAMPTON STREET, W.C.2

25s

NEWNES
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(MANCHESTER) LTD.

BRADFORD:

BRISTOL:

DERBY:
DAR INGTON:

I p— ____Is.u,pp.-o._|2x9x7.n, or A.

r
I E.M.I. 4 SPEED RECORD PLAYING UNITS

Tel: 22

30/31 Gt. Western Arcade,
opp. Snow Hill Station.
CENtral 1279 No hall-day

26 Osmaston Rd. The Spot.
(Half-day Wed.) Tel: 41361

13 Post House, Wynd.
(Hall-day Wed.) Tel: 68043

MAIL ORDERS T0:
DEPT. P
102 HENCONNER LANE
LEEDS 13
Terms: C.W.O.or C.O0.D.No C.0.D. under
£1. Postage 2/9 extra under £2. 4/6 extra
under £5. Trade Supplied. S,A.E. with all
enquiries please. Personal
welcome at any of the branches below.
All branches open all day Saturday.

10 North Parade.
(Half-day Wednesday)
Tel: 25349

14 Lower Castle Street,
(Half-d.

shoppers

9“W!dmsdny)

m Leith Street.
(Hall-dly Wednesday)

326 Argyle St. (No Half-day)
Tel: CiTy 4158

51 Savile Street.
Thursday) Tel: 20505

32 High Street. (Half-day
Thursday) Tel: 56420

5-7 County (Mecea) Arcade
(No Half-day) Tel: 28252

73 Dale St. (No Half-day)
Tel: CENtral 3573

238 Edgware Road, W.1.
{Hall-day Thursda I}
Tel: PADdington 1629

60A-60B Oldham St.
Tel: CENtral 2778. (No
Half-day) New large store

106 Newport Rd, (Half-day
Wednesday) Tel: 47096

with Crystal plck-up, fitted turn-over cart-

ridge. Limited quan(ity. Carr. 5/- ac only

Half-day

79/6

R.S.C. TRANSFORMERS
nated. Piienarien 100 230.150v. 50 le. Screched.

TOP SHROUDED DROP THROUGH

250-0-250v. 70mA. 6-3v. 2a, 0-5-6-3v. 2a 17/9
250-0-350v. BOmA. 6-3v, 2a, 0-5-6-v. 2a amy
250-0-250v. 100mA, 6-3v. 2 a1/
250-0-250v. (00mA. 63 19/9
250-0-250v. 100mA. 6.3 18/9
300-0-300v.

38/9
300-0-300v. 28/9
350-0-350v. 18/9
350-0-350v. 379

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250v. 60mA. 6.3v. 2a, 0-5-6.3v. 22

Midget type 24 x 3 x 3Jin. 1a/9
250-0-250v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 29/9
300-0-300v. |00mA. 6.3v. 43, 5v. 3a 29/9
300-0-300v. 130mA. 6.3v. 42, C.T. 6.3v.

ta for Mullard Amplifier 36/9

350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 29/9
350-0-350v. 150mA. 2, 0-5-6.3v. 3a 38/9
425-0-425v. 200mA. 4a, C.T. 5v. 3a 57/9
425-0—425v. 200mA 3v. 42 Twu:a), 5v. 3a 59/9
50-0—450v, ZSOmA. .3v. 42, C.T. 5 69/9

4
FILAMENT TYP
6.3v. .52, 5/9; le 2: 7/6; 12v. 1a, 7/11; 6.3v. 3a,
8/t v. 6a, 17/6; 12v. |.52, twice 17/6.

OUTPUT TRANSFORMERS

Push-Pull 8 watts, ELB4 or 6V6 to 30 or
matched to 150 9/9

Push-Pull 10-12 watts to match 6V6 or ELB4
to 3-5-8to 150 _19/9

Following types for 3 and |50 speakers—

Push-Pull [0-12 watts. 6V6 or EL84 18/9

Push-Pull 15-18 watts, 6L6, KT66 22/9

Push-Pull Mullard 510 Ultra Linear 29/9

Push-Pull 20 watts, sectionally wound 6L,

66, EL34, etc. 49/9
MIDGET (Cllmpod type) 21" X 21° X 21°
50 c/s. 250v. 60mA. 6.3v. Y’ ) 13/9
0-0-250v. 60mA. 6.3v. 2: 14/9

CHARGER TYPES. 0—9-|5v- 1ia, 12/9; 0-9-15v.
2a, 14/9; 0-9-15v. 3a, 0-9-15v. S5a, 19/9;
0—9—|5v. 6a 23/9; 0-9-I5v. Bz, 18/9
Stog up/Step down) TRAN

D—IIOIIZ 30/250v. 50-80 wates. 13/9; |50 watts,
27/9; 250 watts. 49/9; 500 watts. 99/9

——— —— — — — —
AUDIOTRINE HF100D HIGH FIDELITY
LOUDSPEAKER. Really exceptional value and
perlormance. Heavy cast IO m. frame. Huge
pole pieces for high sensitivi Special rubber
cone surround giving extr:mely iowfundamaental
resomnce, Dual cone for full frequency range of

0-20,000 c.p.s. Rating |5 watts, impedance
hms or 15 ohms. Only £5.15.0. Carr. §/-.

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

Tone

A highg sensicive Push-Pull high output unit with self-concained Pre-am
ontrol Stages.

Cernﬁed per’ormance figures compare equalry
Hum level —

with most

BASS, ecc.

speakers.
point-to-point wiring diagrams and Instruccions.
valves and 12 monchs' guarantee, for |15 Gns,
handles can be supplied for 21/-.  Send S.A.
45/- and 9 monthly payments of 33/3 (Total

Frequency response --3dB 36-10 000 cfs.
wound ulera linear output :ranllormer is used with 807 output valves. All
high grade components. Six valves:
Separate Bass and Treble Controls.
output is only 12 millivoles so that ANY KIND OF MICRO-
PHONE OR PICK-UP IS SU
for CLUBS, SCHOOLS, THEATRES, DANCE
QUTDOOR FUNCTIONS etc. For VOCALISTS, Eleccronic
ORGAN, BASS, LEAD OR RHYTHM GUITAR, STRING
OUTPUT SOCKET PROVIDES L.
for RADIO TUNER. Two separately controlled mgun for mixing
purposes, 200-250v. 50 ¢/s. A.

Complete kit of parts with fully punched chassis and
Supplied factory built with EL34 output

If required perforated cover with €arrying
or leaflet, also speaker.

A specially designed sectlonally

EF86, EFB6, ECCB3, 807, 807, GZ34.
Mlnlmum input requured for full

ITABLE. The unit is designed

HALLS or
. and H.T.
A.C. Mains output for d 15 ohm

Terms: DEPOSIT |2 EIIS;OI
arr. -

R.S.C.A11-HIGH FIDELITY 12-14 WATT AMPLIFIER
S

PUSH-PULL ULTRA LINEAR OUTP
“BUILT-IN"

and gram., as in A0, High sensitiviey.
ECCB3, EL84, EL84, £Z8I,

reliable small condensers of current manufacture.

CONTROLS FOR BASS AND TREBLE ‘‘Lifc’’
Frequency response +3 dB 30-20,000 ¢fs.

loops. um level 48 ‘down. ONLY
required for FULL OUTPUT.
types of pick-ups and mn:rophones.
best desl;ns For GRAM,
or MUSIC
OUTPUT SOCKET with

complete to las¢ nut. Chassis is lull): punched.

S: DEPOSIT 333

uT
TONE CONTROL PRE-AMP STAGES

Two input sockets with associated concrols allow mixing of "mike
Includes 5 valves, ECC83,
High Qualicy seccionally wound outpuc
translormer specully designed for Ulera Linear operation and
INDIVIDUAL
and
Six_negative feedback
23 millivoles
Suitable for use wich all makes and
Comparable with the very
RADIO or TAPE. For VOCALISTS
AL INSTRUMENTS such as STRING BASS, LEAD or RHYTHM GUITARS, etc.
lug provides 300v, 30mA, and 6.3v. b.5a for supply of a2 RADIO TUNER.
ains 200-250v, 50 c.p.s.
Full instructions and
point-to-point wiring diagrams supplied. (Or factory built 51/6 excra).
lfre mred louvred menl covers with 2 carrying handles can be supplied for 19/9. TE
and 9 monthly payments of 24/l ('F
l Ieaﬂe: detailing Cabmets, Speakers, Mikes, etc,

“*Cut”,

inpuc

Outpuc for 3 and 15 ohms speaker. Kit is

onl Gns. ... 1o
MS ON ASSEMBLED
otal £12.10.0). Send S.A.E. for illustrated

class,

tion for each of 3 speeds.

S.A.E. for |eaflets,

cloth, chrome fittings and trimmings.

TE

gns. de

AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISH AT INCREDIBLY LOW COST,CAN BE ASSEMBLED
HOUR. Incorporating the lacest Magnavox Tape Deck.
Audlomne High Quality Tape Amplifier with negative feedback equahn-
High Flux P.M. Speaker, empty Tape Spool, a Reel of Best
Quality Tape and a Handsome Portable Carrying Cabinec covered in actractive |eather.
Size 141 X 17} X 8} in. high and circuit.
cost if purchased individually approx. £40. Performance equal to units in cthe
RMS—4 t and 12 monthl

of 42/- (Total 28 gns.) ONLY 3 PAIRS OF SO DERED JOINTS PL

GNS.
Carr,
17/6

25;

The

Tota
£50-£7
Payments
S MAINS.

TRANSISTOR SALE

ocsl 2/5), OCI7] 8/9, Ediswan Xal0
XCI0IA 3/9, AF117 8/9, Postage 6d. for up to J transiscors.

SELENIUM RECTIFIERS

6/12v. 1a 3/1t
6/12v. 2a 6/1}

Mullard OC71 2/t1, OC45 i nv nits
cocasntoenan:| R.S.C. B‘"'e'v.l.':vs‘a':;fo i':'ona}u,',y

3/9, XA112 3/9, E batcery eliminator.  Size

5 I}x }m. app|rox.

omplecely replaces

F.\V. (BRIDGED) TYPES b'?‘;&" ’"”'YD'A%

6/12v. 32 9/9 6/12v. 6a i5/3 SN e hEnCASER
6/12v. 4a 12/3 VTR ] maing 200-250v. 50 </s

isavailable. Suitable for

COMPLETE POWERPACKKIT

Consisting of Mains, Trans.,
Double ele:trolytlc, smoothing choke chassis and

circuit, 200/250v. A.C. mains.

For

250v,. 60mA, 6.3v., 2a.

Metal Reccifier,

Output

19/

alt  batcery portable
receivers requiring

Av. and 90v. Com-
plete kit with diagram 39/9 or ready for use 49/9

AUDIOTRINE H!- FI SPEAKER SYSTEMS

FANE 122/10 20 WATT HEAVY DUTY LOUDSPEAKER

Ilm. 15 ohm. With excepuonally robuse 2 in.
Post 8/6

voice coil

5 gns.

Consisting of macch

12in. 12,000 line, 15 ohm
high quality, speaker;
crossover unit (consisc-

AUDIO FIDELITY HF IOOD. 10”7 1S WATT HI-FI

SPEAKER- Heavy cast construction, dual tone, smooch

frequency response, 40-15,
coil 3 ohm or 15 ohm. Exceptional value at

c.p.s. Speech

£5.15

.0

ing of choke, condenser,
etc.) and Tweeter. The
smooth response and ex-
tended frequency range
ensure surprisingly
realistic  reproduction.

NOMBREX SIGNAL GENERATOR Model 27. cqyers
150 Kcs. to 350 Mc/s. in 8 ranges. Accurac
R.F. Modulated or unmodulated average
400 cfs. 3 volts peak.

AF.

oucput at

Direct calib.

+ 2%

or better,
0 M.V. Separate

Scandard 10 watt. rating.
9.

BABY ALARM or INTER-COMM
R s Cn KlT-

Complete set of parts with

R.S.C. GRAM AMPLIFIER KIT| & e,

diagrams, etc

Housed in two Ppolished wainut
of design. nghsensmvur
\4

3 wates. output Negative feedback.] Output 3 watts. For 200-250v. A.C. mains. Ful
Controls Vol., Tone and Switcl Only isolated. Controllable at both units. An inter-
Mains operatlon 200-250v. A.C. Ful < 39 39/9 comm. of this elass would normally cose £20-£30.
isolated chassis. Circuit, ete. supplleJ arr. 3/ Only 89/6, carr. 3/~. Ready for use, 6 gns.

R.S.C. COLUMN SPEAKERS

Covered in two-tone Rexine/Vynair.
Ideal for vocalists and Public Address.
Normally supplied for |15 ohm match-
ing but can be supplied for 100v. line
for 35/- extra.

Type C58. 15-10 watts. Ficced five
Bin. high flux speakers. Overall size
approx 42 % 10 x 5in,

Carr.
124 Gns. 3 e
9 mon(hly payments of 17/9 (Toul
£14.9.9.)
Type C4)2. 40 watts. Ficted four
12in. 12,000 line 10 wact speakers.
Overall size 56 x 14 x 9in. approx.

Carr. I5/-, 19% Gns.

Or deposit of 3 qu. and 9 monchly
payments of 43/2 (Total 11} gns.).

Or deposnt

12in. 10 WATT HIGH QUALITY

LOUDSPEAKER

In walnut veneered cabinets.
Gauss 12,000 lines. Speech
:ooilI 3 ohms or |5 ohms.

o s £4.19.6
Terms: Deposit 11/3 and %
monthly payments of 1173
{Total lg 12.6). t2in. 20

WATT Hi-Fl LO

SPEAKERS IN CABINETS.
Size 18 x 18 X I0in. Finish as
above.
ments of 17/9 (Total £8.1

£7.19.6

Terms: Deposit 17/9 and 9 monthly pay-
6). Carr. 8./6

NOMBREX RESISTANCE — CAPACITY
BRIDGE Model 62. Transiscorised 1 ohm-1000

M ohms and | pf.—100 mfd. in six ranges. Accuracy
2§°, or better at mid-scale. Balance by lumlnescent
indicator tube. Separate resistance and capacity
scales. Power factor checkfor electrolytics. £8 5 o

Leakage eheck by neon indicator.
231
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STEREO AMPLIFIER
Incorporating 2 ECL82s and | EZ80, heavy duty,
double wound mains transformer.
per channel.

Output 4 watts
Full tone and volume controls. Abso-
lutely complete.

ONLY

£4.19.6

'P.&P.6/6

Super De-
luxe version
withECL 86
valves, sep.
bass & treble controls, full
feed back. 8 gns. P. & P.6/6

HSL 'FOUR' AMPLIFIER KIT.

Mains 200/250v., 4 watt, using ECCB83,
ELB84, EZ80 valves.
Y% Heavy duty double-
wound mains transformer
with electrostatic screen.
= Y Separate Bass, Treble
3 and Yolume controls, giving
fully variable boost and cut
with minimum insertion
loss. Y% Heavy negative
feedback loop over 2 stages
ensures high output at
excellent quality with very low distortion factor.
Suitable for use with guitar, microphone or
record player Y Provision for remote mounting
of controls or direct on chassis. hassis
size only 7tin. wide x 4in. deep. Overall height
43in. All components and valves are brand
new. Y% Yery clear and conciss instructions enable
even the inexperienced amateur to construct
with 100% success. % Supplied comple(e with
valves, output transformer (3 ohms on ), screened
lead, wire, nuts, bolts, solder, etc. o extras to
buy.) PRICE 79/6, P. & P
Comprehensive circuit dlagram, practical
and parts list 2/6 (free with kit).
This kit arthough similar in appearance to HA34 it
empioys entirely different and advanced circuitry.

A.C.

layout

MAINS TRANSFORMERS
Semi shrouded drop thro' type. Pri.200, 220, 240v.
Sec. 250v. # wave at 70mA and 6-3v. at 2 amp. ¢/t
Stack size 3“2 24" < 11", PRICE Il/-. P.&P. 3/~

BRAND NEW 3 OHM LOUDSPEAKERS

ms 6t in., 15/-;8in., 21/-;10in., 15/-- 12in.,
27/6 (12.in. 15 ohm, 30/-). 10 in. x 6 In., 26/-.

I 13} x 8 in. with high flux ceramic magnet,
42/-. (IS ohm. 45/-). P. & P. 4" & 57 2/-, 61" & 8" 2/6,

12~ 3/6 per speaker.

ACOS CRYSTAL MIKES. Highimp. For desk
or hand use. High sensitivity, 18/6. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 45/-,
Our price, 18/6. P.&P. /6.
BRAND NEW. 127 |5w. H/D Speakers. 3 or (5
ohm. Current production by well-known 8ritish
maker. Offered below list price at 89/6. P. & P. 5/-.
(25w. guitar model £5.5.0). (35w. guitar model
£8.8.0). :
MATCHED PAIR OF 2, WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
Stack size 13 x 12 x 1 in. Output trans. tapped for 3
ohm and I5 chm output. 10/~ pair plus 2/- P. &
BRAND NEW PLESSEY |2 v. 4 pin non-sync.
vibrators. Type 12 |.4SD. ONLY 8/6. P. & P. I/6
4-WAYNON-TANGLETELEPHONE CABLE

| Our price |

Latest spring-back :onl twe. extends 12 in. to S5ft.
Complete with

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
(whu:h is used in a 29 gn. record player) employs

heavy dut: ouble wound mains transformer,
ECCB3, ELB4, EZSO valves. Separate Bass, Treble
and Volume controls. Complete with outout trans-
former matched for 3 ohm speaker. Size 7in, w.
x 2tin. d xS.ln h, Ready built and tested. PRICE

69/6. . 4/9.

ALSO AVAILABLE mounted on board with out-

put transformer and 6in. speaker ready to fit
into cabinet below. PRICE 89/6. P. & P. 5/9.
QUALITY PORTABLE R/P CABINET

Uncut motor board. Will take above amplifier

and B.S.R. or GARRARD Autochanger or Single
Record Player Unit. Size 18 x 14 x 8%

PRICE £3/9/6. Carr. 7/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker’s original packing.
SINGLE PLAYERS

B.S.R. TU/12 £3/9/6. Carr. 5/6.
GARRARD 5P25 D (IZIIOIG. Carr. 5/6.
GU moun(ed pickup arm.

£4/18/8. Carr. S/6.

AUTO. CHANGER

B.S.R. UAI5 £6/19/6. B.S.R.UA . €619 6
Latest B.S.R. UA25 Super £6 2 6
GARRARD AT6 .......... £ 10 0
GARRARD Auto-Slim £5.10.0. /6 on each.

All the above units are complete with tio mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAINS(
RONETTE STEREO 105 CARTRIDGE. Stereo/
L.P./78_complete with two sapphires. Original list
price 67/9. Our price 24/-. P. & P. {/-.

ACOS GP67-1 'r,'ioarlwp clolmplete. List price 21/,

PORTABLE TAPE RECORDER CASE
Beautifully made and expensively finished in dark
grey heavy grade rexine. Satin Chrome metal grille
front and chrome fittings. Speaker aperture 97 X 4°,
Overall size 53" w. X 157 d. X 7. h. Will take any
standard tape deck or single record player. Limited
number only. Worth at least £5. OUR PRICE 49/6.

P. 5/-. Brand new and unused.
TA DECK
B.S.R. MONARDECK (Slngle speed) 3iin.

per sec., simple-control. uses 5in. spools, £6/|5/-
plus 7f6 carr. and ins. (Tapes extra.

i0/14 WATT HI-FI AMPLIFIER KIT

A stylishly fin-
ished monaural
amplifier with an
outputofi4watts
from 2 EL84s in
push-pull. Super
reproduction of
both music and
speech, with neg-
ligible hum. Sep-
arate inputs for
mike and gram
allow recordsand
announcements to follow each other. Fully shrouded
section wound output transformer to match
3-150) ker and 2 ind d 1 controls,
and separate bass and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s,
ECC83, EF86. and EZB0 rectifier. Simple
instruction booklet 1/6. (Free with parts.) All
parts sold separately. ONLY £6/19/6. P. & P. 8/6.
Also available ready built and tested complete
€8/15/~ P. & P. 8/6.

with std. input sockets.

bushes. 4/6 each. P & P
i/6.

VYNAIR AND REXINE
SPEAKER AND CABI.
NET FABRICS app. 54 in.
wide. Usuaily 38/- yd., our
price 13/6 per yd. leng

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985
Open all day Saturday

Early closing Wed., | p.m.

bled

{min.lyd.) P & P26, S.A 2| arew

tor samples.

from South Wi
OVERSEAS P, & P, CHARGED EXTRA,

Tube Station. (Pleose write cleorly)
S.A.E. with all enquiries.

3-YALVE AUDIO AMPLIFIER
MODEL HA34
Designed for Hi-Fi repro-
duction of vecords. A.C.
Mains operation, Ready
built on plated heavy gauge
metal chassis, size 74in. w.
x 4in. d. x 44in. h. Incor-
porates ECCB83, EL84, EZ80
valves, Heavy duty, double
< wound mains transformer
and output tuns(ormgr matched for 3 ohm speaker,
separate ass, Treble and volume controls.
Negative feedback line. OQutput 44 watts. Front
panel can be detached and leads extended for
réemote mounting of controls.
The HA34 has been specially designed for us and
our quantity order enables us to offer 4 5 0
them complete with knobs, valves, (L4
etc., wired and tested for only P. & P. 6/-.

HIGH GAIN 4
PRINTED C
AMPLIFIER
Type TAI

RANSISTOR
1T

®Peak
output In
excess of
4 watts.
® All stan-
dard British
components.
Built on
printed circuic panel, size 6 x 3in.
® Generous size Driver and Qutput Transformers.
® Output transformer tapped for 3 ohm and 15
ohm speakers. Transistors fGET 114 or SI
Mullard OCBID and matched pair of OC8! ofp).
® 9 volt operation. ® Everything supplied,
wire, battery clips, solder, etc. ® Comprehen-
sive easy to lollow mstrucuons and circuit diagram
116 (Free with . All parts sold separately.
SPECIAL PRICE 45[-. P. & 3j-. Also ready
built and tested, 52/6. P. & P. 3j-. A pair of
TAls are ideal for stereo.

HARVERSON'S F.M. TUNER Mk. |

@® F.M. tuning
head by fam-
ous maker.

® Guaranteed
non-drift. @
Permeability
tuning @ Fre-
quency cover-
age.BB-100Mc/s
® Balanced
diode output
® Two I.F. stages and
discriminator. @ Attractive maroon and gold dial
(7 x 3in. glass). @ Self powered, using a good
quality mains transformer and valve rectifier.
@ Valves used ECC8S5, two EF80s, and EZ80 (rec-
tifier) @ Fully drilled chassis. @ Size of completed
tuner 8 x 6 x 5tin. @ All parts sold separately.
Set of parts if purchased at one time £3/19/6, plus
8/6 P.P. and ins. Circuit diagram and instructions
1/6 post free. Mark Il Version as above but
complete with magic eye, front panel and brackets,
£6/12/6. P. & P, 8/6.

Mark IIl Version as Mark | but with output stage
(ECLB2) and tone control, £7/7/-. P. & P. 8/6.

SPECIAL PURCHASE!

from LEADING HI FI MANUFACTURER
7-10 watt” OUTPUT TRANSFORMERS to
match pair of ECL 86’s in push-pull to 3 ohm out-
put. ONLY 1l/. P. & P. 2/6.

7-10 watt ULTRA LINEAR OUTPUT
TRANSFORMERS to match pair of ECL 82's in
push-puli to 3 ohm output. ONLY §5/-. P. & P. 2/6.
SPECIAL MAINS TRANSFORMERS to match
either of the above. Tapped primary. Secondary
250v. BOmA. half wave and 6.3v. 2 amps. ONLY

12/6. P. & P. 3/6.

Closed Thurs. afternoons

YUKANWN

SELF-SPRNN

SO PROFESSIONAL ... THE YUKAN AEROSOL WAY!
YUKAN Aerosol spraykit contains 16 ozs. fine

quality durable easy instant spray. No stove
baking required. Avaitable in Grey, Blue, Gold,
Bronze at 14/11 at our counter or 15/11, Carr.
paid, per pushbutton self-spray can. SPECIAL
OFFER : | can plus optional transferable snap-
on trigger handle (value 5/-) for 18/11.

Choice of 13 self-spray plain colours and primer (Motor car quality) also

available

Please enclose cheque or P.O. for total amount to :

YUKAN

Dept. PE/3, 307a EDGWARE ROAD, LONDON, W.2

232

Get this AIR DRYING

HAMMER FINISH

NOwW |

5/-

A

SILICON PLANAR
EPITAXIAL 200 MC/s
5/-

At last! Truly general-purpose silicon transistors at germanium prices.
These tiny epoxrenupsul:ted NPN devices are sulnble for practically every

5- 5/

audio, r.f.

/

A\
Open all day Saturday

s and mixers up to

the ed;e of the v.h.f. band d.c. :mpllﬁers low-power output stages. ...

Y Selected 2N2926

Y% Current gain (h¢,) 55-300 at 2 mA

% Collector dissipation 200 mW

% Cut-off frequency (fr) 200 Mc/s

Y% A.f. noise figure 2.8 dB at 10 ke/s

¥ First grade.
Price includes U.K. postage.
AMATRONIX LTD., 396 SELSDON RD., CROYDON, SURREY

Data supplied

Cash with order,  Mail order only.
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Have you had your copy

VALUABLE NEW HANDBOOK

FREE

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES”’ should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkablebook gives detailsof examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

MECH. ENGINEERING
Gen. Mech. Eng —Mainten-
ance Eng. Dicsel Eng.
Press Tool Design Sheet
Metal Work — Welding
Eng. Pattern Making
Inspection - Dranghtsmanship

- Metallurgy — Production
Eng.

RADIO ENGINEERING

General Radio — Radio &
TV Servicing — TV Enp.

Telecommunications — Elce-
tronics—Sound Recording-—
Automation—Practical Radio
—Radio Amateurs’ Exan.

CiVIL ENGINEERING
General Civil Eng. — Muni-
cipal Eng, — Structural Eng.
Sanitary Eng. — Road Eng.
Hydraulics—Mining— Water
Supply—~Petrol Tech,

ELEC. ENGINEERING
General Electrical Eng.
Installations— Draughtsman-
ship — Hluminating Eng. —
Refrigeration — Elem. Elec.
Science Elec. Supplv
Alining Elec. Eng.

AUTO ENGINEERING
General Auto Fng. Auto.
Muaintenance Repair
Auto. Diesel Maintenance
Awto, Flectrical Equipnient—
Garuge Management,

BUILDING

General Building — Heating

& Ventilation Plumbing
Architecture — Carpentry
Painting — Decorating

Specifications & Quantities
Surveying — Architectural

Draughtsmanship.

T0 AMBITIOUS
ENGINEERS

of ‘ Engineering Opportunities’’ ?

THIS BOOK TELLS YOU

Y HOW to get a better paid, more interest-
ing job.

* HOW to qualify for rapid promotion.

Y% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

Y HOW to benefit from our free Advisory
and Appointments Depts.

Y HOW you can take advantage of the
chances you are now missing.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practital and Theore- The specialist  Flec-
tic Courses for beginners in tronics Division of
Radio, T.V., Electronics, Etc., B.LET.
A.M.LE.R.E. City & Guilds NOW offers vou a
Radio Amateurs” Exam. real laboratery truin-
R.T.E.B. Certilicate ing ar home with
P.M.G. Certilicate practical equipment.
Practical Radio Ask for details.

Radio & Television Serviting
B.I.E.T.

Practical Electronics
Electronics Engineering
Automation

You are bound to benefit from reading
“ENGINEERING /OPPORTUNI-
TIES”’, and if you are earning less than
£30 a week you should send for your
copy now—FREE and without
obligation.

870 B.LET., 316A COLLEGE HOUSE, . stamp if posted in
29-31 WRIGHT'S LANE, W.8. on unscalvd cnvelope,
Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject, |

bt
ks

AR
IR

ENGINEERING 'OPPORTUNITIES

WE HAYE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.
Which qualification would increase your earning power!
A.M.I.Mech.E., A.MSE., A.MICLE., AMLERE., B.5c.,
A.M.LPE., AM.LMI, ARLB.A, AILOB., AMIChemE, A.RILCS.,
M.R.S.H.. A.MLE.D., A.M.I.Mun.E.,, CITY & GUILDS, GEN. CERT. OF
EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
3164 COLLEGE HOUSE, 29-31 WRIGHT'S LANE, W.8
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NEW 1966 CATALOGUE 50 PAGES [sursmwein =
—=
Fufly detailed and illustrated components, equipment { )
and Hi-Fi. All types and makes. 5000 Stock lines.
500 Transistors and Devices. 1000 Quartz Frequencies. m“'
800 Valves and Tubes. The Finest Range available. / caratibins
A mine of information. IIE:
Price 6/- post paid ik
FREE with Catalogue, 6/- Discount vouchers gives @
2/- in pound discount on purchases, [ bl - L
PREE YOURCHIRS -V
CATALOGUE COSTS NOTHING AFTER USING VOUCHERS '==w——=—= J
h GLOBEMASTER (6) VHF FM TUNER
13
MW/LW/SW PORTABLE 87/105 Mc/s Transistor Superhet.
Full 3-waveband tuning. Pushbutton Geared tuning. Terrific quality.and
wavechange. Superhet printed circuit. sensitivity, For valve or transistor
Black-chromed cabinet Il x 7% x 3lin. amplifiers. 4 x 3% x 2}in.
{SW 17-50 metres). Ear/Record sockets. TOTAL COST
TOTAL COST 18U ST £6.19.6 2.

£8.19.6 %

TO BUILD

{Cabinet Assembly 20/- extra)

10 AND 20 WATT TRANSISTOR MONO AND STEREO HI-FE UNITS

(2) POWER AMPLIFIERS. 10 watts
RMS output, 100mV input. 30 ¢/s to
20kefs + 1dB, 6-Transistor Push-pull.
Panel size 4:< 2} % lin. H/S 4 X 4in.
TPAI10/3 3-5 ohm spkr. £5.10.0, pp. 2/6
TPAI10/15 12-16 ohm spkr.,
£5.19.6, p.p. 2/6
unit for | or 2 amplifiers,
59/6, p.p. 2/6)

{Mains

" The Finest High Fidelity at
Unbeatable Prices

(3) PREAMPLIFIERS.
selector, Treble, bass, volume, filter
controls, I!mV to 300mV inputs,
Battery operated or from Mains Unit,
Output up to 150mV RMS,

.8 input

MP2 Mono 9! x2%x2in, £5.10.0, p.p.
2/6 (brown and gold front panel 8/6)

SP4 Mono/Stereo, 9% 3} kin,,
£10.19.6, p.p. 3/6 (front panel plate 12/6)

@ ALL UNITS BUILT AND TESTED

(5) BUILD A TAPE RECORDER
Three speeds—3 watts.

Complete kits with new ‘363" decks.
Supplied as preassembled sections.
Complete with portable cabinets and
Speaker——excellent quality. 1,200ft.
tape and spool.

* TWO TRACK 4 FOUR TRACK

(¢)] 5 WATT AMPLIFIER

6-Transistor Push-pull, 3 ohms. 6mV
into IK. 12/18Y supply. 2}:2x|lin.
BUILT AND TESTED

(optional mains units, 54/« 79/6 2/-
P.p-

New matching Preamplifier, 6 inputs,

£ 6 R:P £30 P:P. treble/bass/selector/volume controls. 6-
2 8/6 8/6 10mV ofput. 9-18Y supply. 79/6, p.p. 2/-
(8) ; REGCENT-6 4) MULTI-METERS

MWILW POCKET RADIO |prss (kv 39/6  TPS5 20KV £5,19.6
6-Transistor superhet. Geared { M| 2kY  49/6 EP30k 30kY £6.10.0
tuning. Push-pull output. Moulded | TPIO 2kv 75/ EP50k 50kV £8.15.0
cabinet 5 3x 1§in. Phone socket. | EpiOk I0ky 79/6 500 30kY  £8.17.6
TOTAL COST 85/ ITI-2 20kV 89/6 EPI100Ok 100kY £10.10.0
TO BUILD 2/- EP20k 10kV 99/6

%) 25 WATT AMPLIFIER {10) ROADSTER

. 3 r MW/LW CAR RADIO

New 8-Transistor design. Push-pull 5 lied 2 |
output for 7% to 16ohm speaker. 150mVY upp 'eb. _as  Preassembled  Panels.
input. 30c/s to 20ke/s +1dB. For use Permeability tuned superhet. ~ Push-
with valve or transistor preamplifiers | Dutton wave-changer. = Push-puil out-
as item (3) above. Size 2§ %2} % 61in. (p.‘,"_')' e:rl':?\ any car. 7X4x2in. 12 vole
PRICE BUILT P.P. ASSEMBLY
AND TESTED £8-I9-6 3/- TOTAL COS5T £8 |9 3/6
(Mains unit 79/6, p.p. 2/6) (Speaker/Baffle/Car Fixing Kit, 20/)

() GARRARD DECKS
p-P. 5/= any type)
1000 mono £6.10.0. stereo £6.19.
2000 mono £6.19.6. stereo £7.10.
*SP25 mono  £10.19.6. stereo £11.10.
Autoslim mono £5.19.6. stereo  £6.10.
*AT6 mono £8.19.6. stereo £9.10.
*AT60 mono £11.19.6. stereo £11.19
3000LM stereo £8.19.6
(*Deram cartridge add 60/~ to mono
price). All autochange (except SP2S),
complete with cartridge. Brand new.

(13) YHF FM TUNER

Supplied as 2 Preassembled Panels,
plus meta! work Superhet design, 88-108
Mc/s, 9 volt operated.

ocooooo

| sensitivity and selectivity.

Total cost£12.17.6, p.p. 2/6.

(12) YRANSMITTER/RECEIVERS

*Up ¢o ¥ mile range. Price per pair

£7.19.6, p.p. 2/6

*Up to 5 miles range.

£22.10.0, p.p. 3/6.

*FM wireless microphone £16.
G.P.O. Licence required

Price per pair

(1) NEW MW/LW TUNER
TO BUILD
Fully tunable superhet with excellent

Output up
to  volt peak. Complete with front
panel, etc. 9 volt operated,

LY
TOTAL COST 79/6 26

HENRY’S RADIO LTD.

303 EDGWARE RD., LONDON, W.2
PADdington 1008/9
Open Mon. to Sat. 9-6.  Thurs. | p.m.
Open all day Saturday.

PROVED AND TESTED
DESIGNS AND UNITS

SEE NEW CATALOGUE FOR
FULL STOCK RANGE AVYAIL-

TO BUILD

ABLE. LET US QUOTE FOR
COMPONENTS AND ACCESSO-
RIES FOR YOUR CIRCUIT. SEND
A LIST FOR QUICK REPLY.
QUALITY COMPONENTS AT
REALISTIC PRICES

iv
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