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WIRELESS December, 1963

D. & B. TELEVISION

(WIMBLEDOYN) LIMITED. PHONE- CHE 3985

131 & t13ta, KINGSTON ROAD,
SOUTH WIMBLEDON, LONDON, 8.W.19.

“COMPARE OUR PRICES WITH ANY OTHER"

For the FINEST SERVICE lu the COUNTRY. Wa are open Irom 9 s.m. t3
8 p.m.—1 p.m. on WEDNESBDAYS. For sny information of problems you havs
call or phone, we ars always pleased to help.

LINE OUTPUT TRANSFORMERS AND SCAN
COIL SPECIALISTS

ALL T¥YPES IN 8TOCK
SEND FOR PREE NEW LISTS S.A.R. PLEASE
PERGUSON 992 —994—996—998 L.0.P.T.a. BRAND NEW £7/6 osch. P.P 3/-

PYE SCAN OOILS and L.O.P.T.a. V4 VT4 V7, VT7. Usd part in pertent
working order 38/- esch. P.P. 3/8.

90° 8CAN COILS BRAND NEW, 18/6 per palr. P.P. 3/-.

110° SCAK OOILS, 18/- per pair. P.P. 3/

MISCELLANEOUS S8URPLUS L.OP.TS. KEW $1.0.0 each. P.P. 3/
{’IEEB.(ALL TURRET TUNERS. 38 Mc/s. Ex. Equipment. Perfect. 25/« eaca

gYIE.l%?N AND BRAY HEAD TURRET TUNERS, 38 Mole. 10/- ea:d
SURPLUS AND SECONDS C.R. TUBES 13tn. 25/-, ldln. 48/-, 17in. 83/
All Guarantee:d. Carrlage 12/6 extra.

MAINS DROPPERS, modern fat type. 1/9 each. P.P. 6d.

SURPLUS MAINS DROPPERS. Round. 100 ohms, 420 ohms, 110 ohxus
Tapped 200V., 284V, 260V. (Brand New) 1/6 each. P.P. 3d.

EDGE TYPE PRE-SET POTS. 3500 K. 1 meg. 100 K. 350 K., 2 msg.
9d. each. Unused. P.P, 3d.

33 Mc/s. NEW CHAXNEL COILS, 1/8 patr. most channela.

BRAND NEW METAL RECTIFIERS OX SMALL CHASSIS WITE DROPPER.
RM4 or RMS, 7/- esch.

l LATEST GIVE AWAY BARGAINS ‘

SLIMLINE T.V. CATHODE RAY TUBES
17in. 110°, 18tn. 110°. 2lia. 110%, 23in. 1107 l
MANUPACTURERS' RRJECTS. SLIGHTLY IMPERFECY
NEW AT 47/6 each.
| BRAND NEW T.V. CABINETS
171m., 13in.. 2lio., 38in. 18/- each.

VALVES CHEAPEST IN THE COUNTRY, S8END
FOR LISTS, S.A.E. PLEASE

GLASS RADIO DIALS. Loug snd Medium Wave. 1/6 each. P.P.9d.

RADIO DIALS, V.H.F. PRRSPEX Volume Tone Tuming. eultable for car
radios (new), 1/- each. P.P. 8d.

RADIO DIALS., Long snd Medium Wave. Approx. 2{in. diameter. Prints1
Black/Red on Gold. 84. each. P.P. 3d.

PERSPEX DIALS. Direct Drive Type. Black/Red on Gold. 1/8 each. P.P. 32
CO-AXIAL SOCKETB ON PANEL. NEW. 64 esch. P.P. 3d.

M.E.§. NEW DIAL LAMP HOLDERS. 34.seach.

E.H.T. LEADS, complete with Cavity Clip, 64. sach. P.P. 3d.

SLOW MOTION INDICATOR 3PRINGS. 1/- asch. PP 8.

TAG STRIPS (17). 8d. each.

WE CAN ALSO SUPPLY ALL TYPES OF NEW AND USED L.0.P.T.s. SCAN
COILS AND T.v. SPARES FOR ALL MAKES AND MODELS. SEND SAR
FOR YOUR REQUIREMENTS FOR RETURK POST QUOTATION.

TRANSISTOR RADIO CABINETS. Two-Toge. Very Attractive. 23 dses
5¢ x 3t x I{in. or B¢ = 3% x Liin., will take 2§ x 3in. Bpeakers. ONLY 6/6 eash
P 2

RADIO CABINETS. Finished ln Grey covering. 13 x 7¢ x in. Very emart,
10/~ ench. P.P. 4/~

SERVICE SHEETS

Although we arz new n ihis fleld. we can now wupply slmost any service ek
from stock. And if ot wa will gef it for you. Radio and T.V. 4]- cach. P.P.

THESE AND MANY MORE BARGAINS AVAILABLE.
CALLERS ALWAYS WELCOME.
WE ARE PLEASED TO A3SIST WITH ALL YOUR PROBLEMA!

NOTEING I8 TOO MUCH TROUBLE. IF WE HAVE NOT GOT WHAT
YOU WANT, WEB'LL DO OUR BEBT TO GRT IT.

TERMS: S.A.E.. ALL ENQUIRIES C.W.0.. 5/- EXTRA FOR €.0.D.
POSTAGE ON VALVES 6d. EACH
SATISFACTION ASSURED.
RETURK POST SERVICE (SUBJECT TO $TOCK:
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631

RST 'VALVE MAIL ORDER CO.

' 2| la STREATHAM ROAD, MITCHAM
Al Valves Brand New and Fully Guaranteed —

Tel: MITcham 6202
Open Daily to Callers

Mon.—Sat, 9 a.m.—5.45 p.m.
Wednesday | p.m,

SURREY.

Obsolete valves a speciality.

e Quotat|ons given on any type not listed. Send S.A.E.

Special 24 Hour Express Mail Order Service

AC2/PEN. ' )ECCB5 7/6'|EY83 12/6 | PCC85 -9/6 LTDD4 1276
1976 | ECC88 12/6 [EY86  7/- ( PCC88 1276 | TDDI3C
AC2PEN. . |ECCO1 3/- JEYS] 3. | pCC89 816 1716
DD 19/6 [ECFBO 7/6 | EZ35  &'- | pCFg0  9/. | TH4I  20-
AC/TP 29'- |ECF82 8/6 |EZ40  7'- | pCraa 77 | TYS6F 126
AC/VPI-5-7 | ECH3 21'6 |EZ4I 7' | pCFaq j216 | UIO 9/-
15/- |[ECH2I 2I/- |EZBO  6/- | pCrag 1276 | UI2 9.
AZI  15/. |ECH35..10/- | EZ8I &' | pCray  9r. | UI4 9/.
AZ3l  13/6 |ECH42 96 ([EZ90  4/6 | pCra3 Jor. | U22 8.
B36 9/ 'ECH8I 776 |E1148 21| pCLgq 71. |U24 2l
CiC 10/ 'ECHB3 " 8/6 ([FC2 15/ | pCras o |U2S  Tir.
CCH35 20/- |ECL8D 776 | FC2A 176 | pCiss 1216 | U26 10/
CL33 126 [ECL8I 101~ [FC4 15 | oEas pore | U3 97.
CY! ~ IS- | ECLB2 976 | FW4/500 9/~ | bENBd 1716 | U5 1776
CY31 12/6 | ECLB3 1076 | FWA4/B00 9' | pENADD VEY AT 77
D77 4/- |ECLBS  9/6 | GZ30 106 2206 | U47 110
DAC32 916 | EF6 | 21~ | GZ32 106 | pppygya ) 7
DAF9I 5/6 [EF9 " 211. | GZ33 1913 V776 | US2 4.
DAF9S 716 |EF2  14)- | GZ34 136 | pepysgc u76 716
DCCQO 12/6 [EF36  4'- | GZ37 1913 20, | U78 416
DF3 9/6 |EF37 8- | HABCBOI0/- | pepgs 1or. | UI4S 1076
DF9I 4-EF37A 8- |HL4l 81 | pENeepD U191 1316
DF92 7/ |EF39 4. | HL4IDD 86 250 | U251 15
DFS6 776 | EF40 IS/~ | HL92 816 { pppge “ar. | U281 150
Bg% 'gr- EF4.; Isl. Hummm PEN453DD | U282 1976
- 1o | EF4 0. .| U3l ee
DK32 11- | EFSOA  3%6 | HN309 25/ | peniopang | U328 160
DK9! &/ | EFSOE  3/- | 1w4/35010/- 201 | U339 1376
DK92 706 |'EF80 5. Iw4/50010/- | by 33 o, (U403  f0/.
DK96 776 | EF8S S 1KTIC 8- | 530 e | U404 d0r.
DL33  8/6 (EFs 8- | KT36 1776 | PL3¢ o lusol 1916
DL35 10/~ [EF89. 91 | KTel org | PL 21~ | UABCso oz
DL9l 8- |EF9l 41 |KTes 150 |PL8l 90| i pe™ gf
DL92 .- |EF92 45 |KT76 or. | PL8Z 81| R O
DL93 70| EF95 - se |KTar g | PL83 76 | gp, g
DLy 76 |'EF98  10r- (KTwel ar. |PL84 8- Spcg) o)
DL96  7/6 |EFI83 1076 | L63 5. | PL820 18- ooy o
EASO  2/- | EFI84 10’6 | LNIS2 8/ | PM24M 1376 | (grgg 716
EABCBO 5/6 | EK32 86 [LN309 1176 | PX4 15/~ | (Og12) 201
EACOI 4. 1 EL3 216 | LZ319 1206 | PX25 25/ | yelga 1116
EAF42 976 1 EL32 476 | MKT4 1776 | PY3] 15/ | (S Egc 716
EB34  2/6 [EL33  10/- MS48 1716 | PY32 1276 | [ERag jare
EB4l Si- | EL34  14/- MVS/PEN PY33  10/6 1 G2l 20.
EB9I 4 |EL35  joI- PYSO 716 | (CHa2 ‘8i6
EBC3 21/ | EL37 17’6 | MVS/PENB | PY8I 76 | GCH8I gr-
EBC33 4/6 [EL38 176 PY82 619 | (CLay 916
EBC4l  8/6 |EL4] 96 |MUI4 9r. |PY83 8| Zia3 31
EBCSI 10/~ | EL42  9/6 |MX40 15/- |PY88 ok | Gt Ty
BF 8- |ELBI J12'6 NI8 8. | PY800 101- | ey g
EBFB3 8. | EL84  64/9 N3I7 (4~ |PZ30 1Sl | geaq 57
EBF89  8/- |EL85 10/~ N78  26/- | QS95/1010/. | Opgs 716
EBLI  21/- | EL9O 8'6 | N108 5% | QSIS0/IS | UFge 1276
EBL2)  20/- | EL9I 4/- | N308 18- 10°- | UFgy 676
ECC35 8/- |EL95 106 | N339 30/- | R2 10 - | UL4l 8/-
EEC40 15- [EMBO. 8/6 |N369 10/6 [RI6  17/6 | JL44 20/.
EcCal 5. |EM8I  8/6 | OD3 5. 1 R19 16- f UL46 146
.. |EMB4 976 [OZ4 5/6 | R20 16- | yLgs 616
ECC82 Sl | pmgs  jor. | P2 10/- | SP41 36 | UL8s 76
ECC83 7/- | Eys) 7'6 | PABCBO 13/. | sP6l 3/6 | UMBO 106
ECC84 86 |[EY8]  8/6 [PCC84 8/ | T4 15/« |URIC  15/.

UU6  17/6 1 6ABGT 1376 | 6P25 1076 | 12Q7GT 6/6
Uu8 15/ | 6AC7  6/- | 6P28 1216 | 125A7 86
uu9 776 | 6AKS 5. | 6Q7 976 | 1257  8/-
UYIN 1276 | 6ALS 4/ | 6Q7G  6/6 | 125K7 6!~
UY2l 1576 | 6AM5  5/- | 6Q7GT 8/6 | 125L7  8&'-
UY4l 776 | 6AM6  4/- | 6SA7 7/~ | 125N7 10/«
UYBS  6/6 | 6AQS 616 | 65C7  8/6 | 125Q7 12/-
VP4 I15/. | 6AT6 6/~ [ 6SF5 10/ | 14H7  jo!-
VP4A  I5/. [ 6AU6  9/- | 65G7 7o | 14R7 10/
VP4B  |I5/. | 6B8G 3/- | 65H7 6/- ) 14ST 16/-
VR 105/307/- | 6BA6 6/- | 65J7 6/6 | 19AQ5 8/-
VR 150/307/- | 6BE6 6/- | 65K7 5/6 | I9BG6G I5/-
wel  {y1. | 6BG6G I5/- [ 6SL7GT 6/- | 20D1  10/-
W76 5. | 6BJ6 6/- | 6SN7GT 5/6 | 20D2 21/
W77 4r. | 6BQTA 1276 | 65Q7  8/6 | 20F2 1716
wal 6/- | 6BR7 1076 | 6U4GT 10/- | 20L1 2276
W8IM 61 | 6BS7  12/6 | 6USG 776 | 20P1  Is/-
X4l 2216 | 6BWE 8- | 6V6G 416 | 20P3  24/-
X6IM 10/ | 6BW7 8- | 6V6GT 8/- | 20p4  20/-
Xes 1216 | 6C4 316 | 6X4 476 | 20p5  20/-
X76 1216 | 6C5GT 8/- | 6X5G_ 6/- | 2546  @I-
X76M 1216 | 6C6 6/6 | 6X5GT 8/6 | 25L6 8/-
X78 26 | 6C% 1216 | 6/30L2 10/- | 25Y5 8/-
X79 401, | 6CD6G 2776 | 785 12/6 | 25Y5G 8-
X81 Jor. | 6€H6 10 | 786 107. ( 2524 776
| 6Cw4 161 | 7B7 876 | 2525 8/
Yl 18- 1 ¢02 41 | 7C5 8- | 25Z6 86
Y63 10| pg 516 | 7C6 86 | 27U 19/6
Z63 7/6 | 6E5 10/- | 7D5 15/- | 30CI 9/.
Z66 10/- | 6F| 10'6 | 7D6 157 | 30CI5 126
z77 4'- | 6F6 6'9 | 7D8 I5/- | 30F5 10/
Z152 5/« | 6FI2 4. | TH7 6/- [ 30FLI 1076
0zZ4 5/- | 6FI3  10/- | 7R7 10/- | 30L1 8/6
1A7 110 | 6Fl4  10/- | 757 10/- | 30LI5 T1f-
IC5 10/- | 6FIS 1276 | 7Y4 6'6 [ 30P4 18/
DS 8/6 | 6FI9 1216 | 8D3 4/- | 30P12 10/~
IDé 10/- | 6F23  10/6 | 9BW6 1276 | 30PI6 9/
1H5 976 | 6F25  16/6 | 10CI 1276 | 30P19 176
L4 5/- [ 6F26  13/6 | 10C2 1776 | 30PLI 15/
INS 976 | 6F33 5/6 | 10FI 10/- | 30PLI3 216
IRS 6/- | 6H6 2/- | JOF9 1276 | 30PLI4 1676
154 8- | 6J5 5/6 | 1OLDIL 15/- [ 35A5  |5/-
1S5 5/6 | 6J5G_ 46 [ 10PI3 IS5/ | 35L6GT 8/6
T4 47- | 6J5GT 5. [ 10PI4 19/- | 35w4 7716
s 519 | 6J7 76 | 1IDS 236 | 35Z3  I5!.
2P 22/6 | 6J7G S'- [ 12A6  6'6 | 3524 716
3A4 5/- [ 6J7GT 776 | 12AH8 9/- | 35Z5 816
3AS 1076 | 6K7 7'6 | 12AT6 776 | 415TH 2216
3Q4 8- | 6K7G_ 21- | 12AT7 5/ | 42 1216
3Qs 9/- | 6KIGT 776 | 12AU6 1776 | 50C5  o/-
354 6/- | 6K8 9/6 [ 12AU7  5/- | 50CD6G
3v4 76 | 6K8G  S§/- | 12AX7  5/. 30/-
5U4 4/- | 6K8GT 9/6 [ 12BA6 76 | 50L6 86
5V4G  7/9 | 6K25 176 | 12BE6 716 | 75 8/
5Y3G_ 576 | 6LI 10/- | 12BH7 J0/- | 78 776
SYIGT 6/6 | 6L6 76 | 12C8 86 | 80 9/-
524G 916 | 6L7 10/ | 12J5GT 4/~ | 85A2 126
SZAGT 12/6 | 6L18  10/- | 127GT 876 | 1858T 30/-
6A7 9/- | 6L19 15/« | |2K7GT S5/ | 807TA 716
6ABG  8/6 | 6N7GT 976 | 12K8GT 10/- | 8078 7.

COMPLETE VALVE LIST FREE WITH ORDER

METAL RECTIFIERS

RMI-776  14A86 230 I6RD 2-2-8-1  12/- (FC142)
RM2 8- 14497 | 24/- I6RE 2-1-8-1  10/- (FC|50)
RM3 101- 14A100 28 IBRA 1181 SI- (FCI13)
RM4 17/6 14RA 1-2-8-221/ (FCI01) 1GRA 1-1-16-} 7' (FCI16)
RMS 1976 14RA 1-2-8-3 25" (FC31) - 18RA 2N-1-g+l 12~

16RC 1-1216-1 10/~ I8RD 2-2-8-1 16/~ (FC124)

TERMS OF BUSINESS C.W.O. or C.O.D.
472 PACKING CHARGE ON ALL C.O.D.
" ORDERS.  POSTAGE 6d. per VALVE

BRAND NEW TRANSISTORS
OC44 5/. OC74  6/- ocC8ID 6/-
OC45 5. OC75 6/- OC8I m/pr.16/-
OC71  S§lI. OC77 6!- 0Cs2 8/-
oCc72  6/- ocsl  é/- OC82D 8/-

SILICON RECTIFIERS
400 volts 350 mA ... 716 each

SETS OF VALVES
IRS, IS5, 1T4, 354, 3v4 ... o Setof 4, 19/-
DAFI, DF9I, DKSI, DL92, DL94 ~ w  Set of 4, 19/-
DAF96, DF96, DK96, DL96 - Set of 4, 266
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SURBITON

PARK

RADIO LTD.

FOR POST HASTE—POST FREE SERVICE

e,

thly. . S
Building instructions available at 2/8 eaoh kit (retun

MARTIN RECORDAKITS

HALF TRACK

Deposit £2.18.0 and 12 mon

BAR, TD2 Monardeck. Latest model, 5}in. epool.... =g 29.9.0
Depoait £1.0.0 and 9 monthly, J— ..£1.1.0
Taps Amplifier for B.S.R. Deck, printed t roady wired with
ECC83, ECL82. EM85 and EZ80. Complete with all
plugs, sockets, panels, knobs etc. The whole amplitier
mounts on to the deck making » seli-contained unit.... £68.8.0
Deposit £1.0.0 and 8 monthly. .. ..£11.0
-Case with 7 x 4in, spesker, two-tone grey. . 2440
Complete Kit as above, with Tape and Microphone ... £22.00
Deposit £2.4.0 and 12 monthty 1.16.8
Oollaro Studio Deck, Very latest model, 3 ... £10.18.8
Deposit £1.2.0 and 8 monthly £1.7.3
Tape Amplifier tor Studio Deck. with ready wired prioted circul
control and {nput panels, maius and output transformers,
knob!,ghnn, screws etc., EF86, ECCES. BM84, EZ8L
and 2-EL84, 3 watts output. Maglc eye, Radio and
Mic., inputs Ex L/8 socket, Tone and Monitor controis.
Can be used s amplifier. . ..., 811110
Deposit £1.4.0 and 19 monthly. .. 18/~
Case for above, with 9 x Sin. Bpeaker, two: £5.5.0
Compiete Kit, with Tape and Microphone. .. £20.0.0

.8.2
t kit bought).

JASON F.M. TUNERS

Duict GAS, integrated amp. and P.A., 6 watt, EC
’ alf
iz M-DP%M, 15 watt with 2 valve pre-amp

FMT1, complete with 4 EF91 valvea... £8.6.0
Deposit £1.0.0 and 8 monthly. . 0.
FHUT2, loas power, complete with 4 EF80 valves .. £10.12.8
Deposit £1.3.8 and 12 moathly, ...
PMT2, with power. completa with 4 EF80 and . £12.18.8
Deposit £1.8.6 and 12 monthly. ... ... 1
Fringe complete with valves, less power . 812.10.0
3 Deposit £1.5.0 and 124nonthly. .
% FMTS, with power, complete with all val . $1415.0
& Deposit £1.8.6 and 12 monthly.. ..
JTV/R switched F M. and TV sound, seif po B .. $17.0.0
Deposit $1.14.0 and 12 monthly, ...... 2
/Moreury 11, as J1'Y/2 but Jess power, all valves . 211126
Deposit #1.5.6 and 8 monthly....... e .19/
Instrootion book b included in all kits. but otherwise 3/6 and 3/6.
JTV/2, ready built, state channels £22.5.0
Deposit £2.4.6 and 12 monthly
2 Monitoe, resdy built (as Mercury IT) . .. . £16.10.0
Deposit £1.13.0 and 12 monthly. 4
¥
& AMPLIFIERS (MONO)
Linear L45, 3 watt, 3 valve, . 25.190.8
Linear Distonle, 12 watt, sui . 212120
Deposit £1.7.0 and
Linear Concord, 30 watt, ideal Guitar am) £18.0.0
1 Deposit £1.16.0 and 1¢ monthly....... B s
213.2.

T, 215.18.9

3

Leak Varislope 111, stereo pre.amplifier.

Deposit £3.4.8 and 12 monthly

Deposit £2.10.0 snd 12 monthly
Quad 22 Stereo Control Unit. ..

“rigletons Hi-Fi Major with pre-amp. Guitar or Mic
Deposit £1.15.3 and 12 monthly. .1
Leak TL/12. 10 watt Main amp. only. . £18.18.0
3 Deposit £2.0.8 and 12 monthly o1
1eak Varisiope III pre-amplifier. ... ... . £15.15.0
Deposit £1.11.8 and 12 montbly. .1
Quad, 156 watt Main amplifieronly...... . £22.10.0
Deposit £2.5.0 and 12 monthly
Qoad pre-amplifier, Mono.... ... £19.10.0
2 Depoeit 21.19.0 and 12 mo 4
AMPLIFIERS (STEREO)
. Dulei AC202, Integrated..... oo b BT Crp [rRdere e £12.12.0
2 Depoeit £1.7,0 and 12 monthly. 21.0.
Dulei GA505, Integrated.......... S N e e T £18.18.0
Deposit £2.0.8 and 12 monthly. . wdo¥E .21.11
Rogers Cadet Mk, 2 with pre-amplifier. 3 ECL86 valves.......... £26.15.8
Deposit $2.13.6 and 12 monthly. . £2 4.
Leak 8tereo 20. Main awplider, . . £30.9.0

QUARTER TRACK
B.S.R. TD2. Marriott. heads. L series.
Deposit £1.4.0 and 12 monthl;

woiei . 111120
18/~

Tape Amplifier. as over, but quarter-track £0.9.0
Deposit £1.0.0 «nd 9 wmonthly . .

Case. two-tone grey, with speaker. ... £4.4.0
Complete Kit. with tape and microphone, " £25.0.0
Deposit £2.10.0 and 12 wonthly .1.6
Collaro Studio Deck. Murrlott X series heads, vee.... EL217.0

Deposit £1.7.6 and 12 monthiy £1
Taps Amplifier. as over hut quarter trac A . £12.12.0
Deposit £1.17.0 and 12 monthly i1
Case. with speaker, two-tone grey. . . A E £5.8.0
Complete Kit. with tape aud microphone. . L.... £35.00
Deposit £3.10.0 sud 12 monthly. ............. .22.18.2
Tape Pre-amplifier lor Collaro Studio Deck, with power supplies,
ROCS3, ECLS2, EZR0 sund EMB5. Radio and Mic sockets,
gives an equalised output of 400mV.
Halt Traok,...........c.c00 i £8.8.0
Deposit £1.0.0 snd 8 monthly.
Quarter Teack. ...... .......... ey £8.9.0
Deposit £1.0.0 and 9 monthly. ..
TAPE HEADS
M.8.8. Quarter track, Record/Replay and Erase Set........... . £3.3.0
Bradmatic Half track Record/Replay head only...... o £1.12.8
Bradmatio Half track Record/Replay and Ersse a3 Studio Bat £1.19.6
Coliaro pressure pad for third head position. .. 7 4~
Brenell M. 5 Serles £ 4.8peed deok balf track £232.11L.0
Deposit £3.5.0 xnd 12 wonthly.....
Brenell Mk, 5 Tape Amplifier with power pack. £26.0.0

Deposit £2.12.0 and 12 monthiy ... ... £232
NEW ARM§TRBNE TUNER-AMPLIFIERS
Armstrong (Mono) T4C V.H.F. Tuner, self powered sk N
Deposit $1.19.8 and 12 monthly....... 9.5
Armiatrong (Mono) AF208 A.M./F.M. Radio chasal
treble controts, P.U. inpute, ete.. ...
Deposit £2.6.0 and 12 monthly
Armstrong (Mono) 8T3 Mk. 2 A.M./F.M.
Deposit £2,13.0 snd 12 monthly. .........
Armatrong (Mono) 227M A.M./F.M. Radio chaasi
Deponit £3.10.6 and 12 monthiy. . ...
Armstrong (Stereo) Stereo 55 A.M./F.N. Radio
gram
Depo o,
Armiatrong (Stereo) 227 A.M.{F.M. Radio oh:
10 watts each channel. ... ...... .

.19.0

Deposit £4.17.8 and 12 monthly. ... -£4.1.
Armsirong (Sterea) 226 A.M./F.M. Radio chassix, Btereo gram,

10 watts each channel, Filters ete..

Deposit £5.12.0 and 12 monthly.
Rogers Switched F.M. ‘Tuner, un-powered,

Deposit £1.11.6 and 12 monthly

Garrard SRP10 with GOS8 cartridge, Movo. single player. . £5.9.11

B.S.R. UAL4 with TCS cartridge. Mono. 4 speed changer. .. £6.19.6
Deposit £1,0.0 and 6 monthly. ... ........ ...

Garrard Autoslim, Mouo GC8 cartridge, 4 speed chanyer 27.17.0
Deposit £1.0.0 and 7 mouthly

Garrard AT8 Autosiim de Luxe, GCB M £11.9.0

Deposit £1.8.6 and 8 monthly
Philips AG1018, Sterco cartridge. will change 7in. recor
Deposit £1.7.0 and 12 monthly. .
Decea Deram Arm and Plug-in Shell. ..
Deces Deram Transeription Cartridge
Decca Deram Auto Cartrldge.......
Goldring GL8S with arm. less cartridge.
Deposit £1.12.0 and 12 monthly.
Goldring 88" Transoription. no arm. ...
Deposit £1.19.0 and 12 monthiy. .
Goldring GL56X, a8 GL58 but less pick-up arm.
Deposit £1.7.7 and 12 monthly. . A
Garrard 4H/F with Mono GC8 cartridge. ... ..
Deposit £1.14.0 and 12 monthly. ... E .8..
Garrard Lab Type ~*A® Transcription auto-changer, Mono GCS. . .. £18.14.8
Daposit £1.18.8 and 12 monthly. . e BLaL A
Garrard 301, .. ... ....eeoiiiieniinaienn . £20.12.2
Deposit £2.3.2 apd 12 monthly. ..

Deposit $2.10.0 and 12 mo Garrard 301 Strobe. ... ...... i £22.0.0
‘_‘!or Quad Main Amplifiers see Mouo sectis Deposit £2.4.0 and 12 monthly
LOUDSPEAKERS
Goodmans Axiette 8.... £5.5.7 GoodmnnIDAxiom 201 12in. U\sit 4 £10.7.0
33 eposit £1.1.0 and 8 monthly,
GeciznslAx om0 26511 40 amans Axiom 301 12in. Unlt.... .. 214.10.0
., Goodmans BE/20/XL. ga00 Deposit £1,9.0 and 12 monthiv.......
4% Whartedale Super 8/R§/DD. £6.14.2  Wharledale WI2/EG 12in. 15 watt Guitar speaker £10.10.0
W.B. HF1012 10in... £4.7.6 Deposit £1.1.0 and 12 mouthly. .........
:t.'? R.T.C. 1%in. Unlt, 15 watt, .. 255.0 Whnr!ednll;e's)::‘e‘rzllozl,ltssie‘l’) ll,()i':;):éillmyquuhty unit £10.18.0
E.T.C. Hi-Fi Master. . $8.8.0  Whartedale RS/12/DD 12in. 15 watt Hi-Fi speaker............ £11.10.0
@oodmans X0 9000 cross-over..... £1.18.0 Depasit £§1.7.6 and 9 monthly. ... .......

»

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY

Established over 30 years
We pay all postage and insurance.
Hours: 9 a.m.-6 p.m. (1 p.m. Wednesday).

Telephone KIN 5549
All orders despatched same day.
We do not close for lunch.

Money refund guarantee.
Open all day Saturday.
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

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

Equally suitable for bass lead or rhythm guitar

% Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers
gned for efliciently handling full eutput
DS,

% Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s.

% Heavily made cabinet of convenient size 24 x 21 x 1din.
attractive covering in two contrasting tones of Vynair.

% For 200-250 v. to 50 ¢.p.s. A.C. mains operation.

% Four jack socket inputs and two independent vol. controls for simultaneous
connection of up to four instrument pick-ups or microphones,

% Separate bass and treble controls providing more than adequate “Boost” or
“Cut”,

SR
g SE

with 2in, diameter speech coils, Des
of amplitier at frequencies down 10 2,

% LEVEL frequency response throughout the audible range.

% SUPERIOR TO UNITS AT TWICE THE COST.

Send S.ALE. for lcafiet.

OR DEPOSIT of £4.3.0 and 12 monthly
payments of £3.9.11. Carr. 17/6. .

" 39z Gns.

has an exceptionally

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass
and treble “cut” and ‘‘boost’’ controls.
Sensitivity 15 m.v. Two high impedance
inputs. 10in. loudspeaker.  Handsome,
strongly made cabinet (size 14 x 14 x Tin.
approx.) finished in attractive and durable
polychrome. 200-250 A.C. mains operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
L5

R.S.C. SENIOR Guitar Amplifier

14 watt high-fidelity push-pull output
Separate bass and treble

‘‘cut” and ‘‘boost” con-
trols. Twin separately
controlled inputs so that
two instruments or
‘‘mike’ and pick-up can
be used at the same time.
Two loud ers are

payments of £1. Carr. 7/6.
LINEAR

TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C.'L.T. This applies to
Practically all amplifiers of our manufac-

ture, and to those of several other manu-
facturers. The unit plugs into power supply
point and any input socket of amplifier.
Controls are Speed (frequency of interrup-
tions), Depth (for heavy or light effect),
Volume and Switch. Three sockets are for
two Inputs and Foot Switch. 4 Gns
ONLY D
NOW OPEN AT
26 Osmaston Road
THE SPOT
TRANSISTOR SALE. Mullard OC71 3/9,
0C45 4/11, OC44 4/11, OCT72 4/9, OCBl 4/11,
OC171 8/9, Ediswan XAI0l 3/9, XB102 3/9,
XAll2 3/9, XB113 3/9, XB104 3/8, XCl101A
3/9. Postage 6d. for up to 3 Transistors.
i5.C. sUpPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case, mains
trans., F.W. Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and circuit. For
-250 v. A.C. mains, Suitable for Electric
Trains. Limited number available at 29/11.
SELENIUM RECTE
IDGE

6a.

6/12v.10a. .. o

6/12v.15a. .. 35/9 . 250 mA |,

:l;)l\ 'ACT COOLED. 250 v. 75 mA,
r

8/11. H.W. 250 v, 60 mA, 5/11.

{;“'ﬁ‘" lo-::VA'lI"lé A)IPLIFII&RS.
rand New Complete arr.
Units. £7-19'9 5/6

Manufacturers’ discontinued Model. Push-
Pull output. Latest high efficiency valves.
Dual separately controlled Inputs for
‘Mike”. Separate Bass and Treble Controls.
High sensitivity. Output for 3 or 15 ohm
sbeaker. Guaranteed tested and in perfect

working order.

W,
dge), 10/11. 250 v. 50 mA, F.W. (Bridge),

HUGE PURCHASE OF
BRAND NEW 24 v, 20 Amp.
F.W. (Bridge) SELENIUM

incorporated, a 12in. high
flux 14 watt bass unit,
and a 6 x 4in. elliptical
for treble. Cabinet is well
made and finished as
Junior Model. Size
approx. 18 x 18 x 8in.

Only 16 Gns- Carr.

10/-
Send S.A.E. for leaflet.
Or DEPOSIT 37/- and

nine monthly payments of 37/,

AVY DUTY LOUDSPEAKERS 1IN

STANTIAL  REXINE  COVERED
3. Type BG1l. Suitable for Bass
5 peaker Unit 15in., High Flux,
15 ohms, 25 Cabinet size approx.
24 x 21 x 13in. Only 19} gns. Or Deposit
42/- amd 12 monthly payments of 34/9.
Tvpe BG2. Suitable for Bass Guitar.
Super Sensitive, 15in. 15 ohms high filux
speaker. Cabinet size approx. 30 x 21 x 14in.
Attractive covering of two contrasting
tones of Rexine and Vynair. Rating 50
watts. Only 29 gns. Or Deposit £3.7.8 and
12 monthly payments of 50/~.

Type BG3/2. Suitable Bass and Lead
Guitar. Two 12in. high flux 15 ohms 25 watt
speakers, one with aluminium speech coil
and dual cone to provide smooth frequency
response from 25 to 17, C.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of grey Vynair and
Rexine. Rating 50 watts. Only 29 gns.
Ofr é)oelposit £3.7.6 and 12 monthly payments
o 5

LARGE REXINE COVERED SPEAKER
CABINETS. Heavy blockboard construc-
tion. = Very attractive two tone covering
of Rexine and Vynair. Size 30 x 21 x 16in.
cut for 15in. or 18in. speaker or for two
12in, 11 gns. or Deposit 25/9 and 9 monthly
Payments 25/8. Size 30 x 30 x 16in. cut for
15in. or 18in. speaker 13 gns. or Deposit
30/4 and 9 monthly payments 30/4.
Suitable speakers available.

FANE EXTRA HEAVY DUTY
LOUDSPEAKER 15in. 153,
watts. Total flux 375,000 lines. Ex-
tremely high sensitivity, 15 ohm voice
coll. Onlv 18 gns. or Deposit 35/~ and
12 monthly payments 35/-,
FANE EXTRA [IEAVY L/SPEAKER
183. 18In.. 15 ohms, 60 watts, 3in. diam.
Speech Coil.  Total Flux 375.000 lines.
Hieh sensitivity. ONLY 25 gns. or Deposit
52/9 and 12 monthly payments of 43/-

R.S.C. B20 BASS GUITAR
AMPLIFIER

b ng 25 watts,
dual bass and treble controls %lv"{e
§ ample “‘boost” and *‘cut’. (J

high impedance jack socket in-
Duts are separately controlled.
All controls are convenlently
positioned in a recesson top of the
cabinet. Cabinet is of substantial

Vynalr. ize
2approx. 24 x 21 x 13in. Operation
frorin 200-250 v, C.P.8. ( A.C.

ns.

ma

i SendOS.AgE. rorléeaﬁﬂseg.o A m
T OpOSs:; o ksl an

295 Gns. monthly payments of 58/10.

Carr. 17/6.

EX. GOVERNMENT ACCUMULA-
TORS. Size 71 x 4 x 2in., 2 v, 16 A.H, brand
new. /9 each, 3 for 15/6.

EX. GOVT. SMOOTHING CHOKES.
20 mA, 3-5 H, 50 ohms, Parmeko 8/9;
150 mA., 10 H, 50 chms 9/9; 80 mA. 20 H,
900 ohms 5/9; 120 mA, 12 H, 100 ohms 319;
50 mA., 50 H, 1,000 ohms 6/9; 100 mA., 10 H.
100 ohms 160 mA, 5-10 H, 250 ohms 11,

COMPLETE POWER PACK KIT, 18/11
Consisting of Mains Trans., Metal Recti-
fier, Double electrolytic, smoothing choke
chassis and circuit. For 200-250 v. A.C.
mains. Output 250 v., 60 mA, 6.3 v.. 2 a.

R.S.C. POWER IPACK, 39/8. Louvred
metal case only 8 x 5} x 24in.  Stove
enamelled. For 200-250 v. A.C. mains.
Output at 4 pin plug and socket 250 v,
60 mA, fully smoothed and 6.3 v. 2 a. Suit~
able for power requirements of almost
any Pre-am|:. or Radio Tuner.

R.S.C. BARBY ALARM or INTER-
COMM. K Complete set of parts with
diagrams, etc. Housed in two polished
walnut finished cabinets of 286easlng
deslgn. High sensitivity. For -250 v,
A.C. mains. Fully isolated. Controllable
at both units. An Intercomm, of this class
would normally cost £20-£30. Only 89/6,
carr. 5/- or assembled ready for use 6 gns,

EX. GOVT. SELENIUM
RECTIFIERS I2v I5 AMP
(BRIDGE) F.W. ONLY

19/9

RECTIFIERS, each Send S.A.E. for leaflet on 153 and 183.
R s c (Manchester)  MAIL ORDERS to 5 County Arcade, Leeds I. Terms: C.W.O. or C.0.D. No C.O.D. under £1.
sUan Ltd. Postage 2/9 extra under £2." 4/6 extra under £5. Trade Supplied. S.A.E. with all enquiries please,
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
32 High St,| 6 Gt. Western 13 Exchange St. 51 Savile 73 Dale St 56 Morley St. 8-10 Brown St. 5.7 County
Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade
Half-day (Opp Snow Hill | Bldgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds

Thursday | Sta) No half-day

Haif-day Thursday

Half-day Wednesday
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R s c (Manchester) MAIL ORDERS ta 5 County Arcade, Leeds I, Terms: C.W.O. ar C.0.D. Na C.0.D. under £1.
a » a Ltd. Postage 2/9 extro under £2. 46 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
32 High St. | & Gt. Western 13 Exchange St. 51 Savile 73 Dale St. §6 Moriley St. 8-10 Brown St. §-7 County
Arcade Castle Market St., Hull Liverpool 2 {above Alhambra {Market St.) (Mecca) Arcade 4
Half-day (Opp Snow Hill | Bldgs. Sheffield . Theatre) Bradford Manchester 2 Briggate, Leeds
Thursday ' Sta) No half-day Half-day Thursday Haif-day Wednesday No hali-day Half-day Wed.

FANE HEAVY DUTY HI-Fi SPEAKERS
12in. 15 olmms, Cast chassis. Exceptionally
robust 2in. diam. Voice Coil Assemblies.
122/10A 20w., 8 gns.
122/12A 20w.. £7.18.6
1221174 Bw..

122/17 25w., 11 gns.
15in, 15 ohms, Cast chas:
robust 2in. diam. Voice Coll Assemblies.

/1 152/12A 20w., 13 gns.
152/14A 2Tw., 15 gns.
152/17A 35w.. 17 gns.

g
152/14 2Tw., 14 gns.
15‘;2/17 35w., 16 gns.

“A" indicates dual cone type, 30-17.000
c.p.s; Send S.A.E. for leafiets. Terms
available.

R.S.C. 30-WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER AlO
A highly sensitive Push-Pull high output
unit with seif-contained Pre-amp. Tone
Control Stages. Certifled performance
figures compare equally with most ex-
pensive amplifiers avallable. Hum level
70 db down. Frequency response +3 db.
30-30.000 cfs. A speclally designed section-
ally wound ultra [inear output transformer
1s used with 807 output valves. All com-
ponents are chosen for reliabllity.

valves are used EF86, EF8s. ECC83.
807, GZ34. Separate Bass and Treble Con-
trols are provided. Minjinum input required
for full output is only 12 millivolts so that
ANY KIND OF MICROPUHONE OR
PICK-UP IS SUITABLIE. The unit is
designed for CLUBS, SCHOOLS,
THEATRES, DANCE HALLS or ouUT-
DOOR FUNCTIONS, etc. For use with
Electronic ORGAN, GUITAR, STRING
BASNS, etc. For standard or long-playlng
records. OUTPUT SOCKET IPROVIDES
L.T.and H.T. for a RADIO FEEDER UNIT.

Six
BOT

sis. Excaptionaliy |

HIGH QUALITY
LOUDSPEAKER
In walnut veneered
cabinet. Gauss
12.000 lines. Speech
coil 3 ohms or 15
ohms. Only £4.19.6

Terms:

.M. SPEAKERS. 10in. W.B. “Stentorian’

3or 15 ochms type HF 1012 10 watts. hi-fidelity

type. Recommended for use with our All

Amg(lé)ﬂer. £4.7.6. 12in. R.A. 3 ohms 10 watts
12 1ines). 598/6.

TWEETERS. R.A 3ohm,

12in, 10 WATT

19/9: 15 ohm. 25/9

R.A. 12in. DUAL CONE 8 ohm 8 watt 5.
Spedikers. Ideal for Stereo. Only 39/9 e€a. | Eep"’o‘ttllllym and
Jason FMTI V.H.F./F.M. Radio Tuner de- max:gs 2(;1 13. =y
sign. Potal cost of parts including valves. 12in. 20 WATT
Tuning dial, Escutcheon, etc.. £7.19.6. 1Hi-F1 LOUD-
NI AR o — = SPEAKERS N
LINEAR L45> MENIATURE 45 MWATI CABINKTS, Slze

A ALITY AMPLIFIER, Suitable for
any record playving unit, and mosL micro-
| phones. Negative feed-back 12 db. Separate
Bass and Treble Controls. For mains 200-
250 v. 50 c/s, Output for 2-3 ohm speaker.
Mullard valves EZ80. ECC83, ELB4. Size
only 7 x5 x51in. high. Guaranteed 12 months.
£5.19.8. Send S.AE. for leaflet.
: Deposit 22/6 and 5 monthly pay-
ments oOf 22/8.

R.S.C. 4-5

£ ‘é“

18 x 18 x 10in. Finish as above.
Denosit 17/9 and 9 monthly payments of
17/6. Only £7.19.8. Curr. 8/6,
For fneger types sec page 577
LINEAR LG3 GRAML. AM | )

High quality. Separate Bass abd Treble
controls. Handsome appearance. Com-
gletely enclosed. Black/Gold Frontplate

"'UEN

WATT A5 HIGH-GAIN AMPLIFIER
A highly-sensitive {-valye quullly amplitierr for the
home, small ¢lup, cte, Only 50 millivolts !npul is pe-
qnired for tull ontput so that It & wuitahle for use with
the latest high fdelity plek-ub heads, in addition 1o
1H other types of pleh-ups and praciienlly all “mikes'.
yarate Bass and Treble Con(rols are provided. These
3 give full 1ong-play ink record cqualisation. Hum level Is
: negligible being 71 db, down 15 db. of Negutlve feedback
is nsed. HLT. of 300 v. 25 mA and L.T. of 6.3 v. L3 a, is
i available for the supply of a Radlo Feeder Uuit, or
et Tape-Deck nplifier. For A.C. malns input of 200-
230-250 v. 50 ¢/s. Outpul for 2-3 ohm Speaker. Chnssis is not allve. Kit is complete
in every detall and includes full punched ehassis (with baseplate) with Blue
Hammer finish and point-to-point wiring diggrams and instructions. Exceptional
valie at only £4.15.0, or assembied ready for use 25/- extra, Plus 3/8 carr,, or
denosit 22/6 and 5 monthly payments of 22/8 for assembled unit,

‘An extra input with associated vol. control
is provided so that two scparate inputs such
as Gram and “Mike”’ can be mixed.
Amplifier operates on 200-250 v. 50 ¢/s. A.C.
Mains and has output for 3 and 15 ohm

speakers, Complete Kit of parts with fuliy
punched chassis and point-to-

l | Gns point wiring dlagrams and
2 instruetions. It required

Carr. 10/~ perforated cover with carry-

ing bandles oan be supplied
for 18/9. The amplifier can be supplied, fac-
tory built with EL34 output vaives and
12 months guarantee, for 14 gns. Send
S.A.E. for leafiet.
TERMS: DEPOSIT 33/9 and 9 monthly
ayments of 33/9.
Suitable microphones and speakers avalls
able at competltive prices.

WE STOCK ARMSTRONG, DULCI,

LINEAR, ROGERS, LEAK and
JASON EQUIPMENT
GOODMANS, W.B. AND FANE
SPEAKERS

GARRARD AND GOLDRING T/TABLES

SUPERHET FEEDER UNIT. Design ol

Radio Tuner (speclally
for use with our Amplifiers).
Delayed A.V./IC Controls -are Tuning.
W/Ch. and Vol mA. H.T. and
L.T. of 6.3 v. 1 amp. Fequired from amplifier.
Size approx. 9 x 6 x Tin. h. Simple align-
Point-to-Point wiring
diagrams. instructions and priced parts list
with illustrations, 2/6. Total butlding cost
£4.15.0. S.A.E. for leafiet.

ment procedure.

NOW OPEN AT DERBY BAss REFLEX CABINEIS.

JUNIOR MODEL.  Speclally designed
26 Osmaston Road for W.B. HI'1012 Speaker. but sultable for
THE SPOT
R.s.C. AMPLIFIER. KIT,
watts output. Negative feedback. Controls

cally lined and ported. Polished walnut
3 | vencer finish, Size 18 x 12 x 10in. Handsome
appearance, Ensure superb reproduction

any good quality 10in. speaker. Acousti-
GIRAM,

X)?}lm’rone Rrgl swétc;;\. ‘Malns Operl:atmn | for only £3.19.6.
“ v. .C. ully isolated chassis. | $p AR . A Ton
Ciroutt. otc., supplied. Only 38/9. Carr. 3/9. | ?ﬁh\.n«‘;{))e’;ﬂ:-)s.“g{z?‘ o e o

| vertical or horizontal use, £5.19.8. Suil-
able legs with brass ferrules. 19/6 per
set of 4.

R.5.C. CORNER CONSOLE CABINETS
Pollshed walnut
veneer finish. Pleas-
ing design. JUNIOR
MODLEL, Size 20 x 11
x 8in. for 8 x 5in. or
10 x 8in. spea}‘(irs.

I SKYFOUR  T.R.F. RECEIVER.
A design of a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selentum rectifier. High gain H.F, stage
and low distortion detector, Valve line-up
6K7, SP61, 6V6G, Selectivity and quatity
excellent.  Simpie to construct. Point-to-
Point wliring diagrams. instructlons and
parts list 1/9. maximum building costs
£4.10.6. inc, attractive wainut veneered
wood cabinet 12 x 6} x 5lin.

THE

- e D 8 le20.0) STAN-

MULTI-METERS. CABY M1, Sensitivity | DAIRD MODEL.

2.000 ohms per volt. A.C. and D.C.. b4/ | Size 27 X X

‘A.10. Basic Meter sensitivity 155 micro- | 12in. for 8 or 10in.

ps A.C. and D.C. ranges £4.17.6. 8.20. speakers, £4.11.9.

Sensitivity up to 10.000 ohms per volt A.C. | SENIOR MODEL,
land £6.10.0. 30,000 ohms per volt. | Size 30 x 20 X 151n.

with overload buzzer. £8.19.6. for 12in. Speaker

1S JUNIOR 11 REPRODUCER. | Sultable peaker

The very latest Goodman Axiette 8 High | Systems below.

Fidelily loudspeaker (retalling at approx. | Only £6.19.9.

% ens.) fitted in a specially designed Bass - = 5
Reflex cabinet size 12 x 18 x 10in. Acousti- AUDIOTRINE HI-F1 SPE AKER SYS-
cally lined and ported and finished In | 'TISMS. Conslsting of matched 12in.
polished walnut veneer. Matching im- | 12.000 llne. 15 ohm high quality speaker;

pedance 15 ohms. Frequency cross-over unit {(consisting of choke.

range 40-15.000 ¢c.p.s. Power 8 Gns condenser, etc.) and eeter. The smooth
handling 6 watts nominal. . | response and extended frequency range
Ideal for Stereo. Limited ensure surprisingly realistic reproduction.
number. __Carr. 4/6. Standard 10 watt rating £4.19.9;”%arr. 54-.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry battery
eliminator. Size 5} X 4} X 2in.
approx. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v. b0 ¢/s is avallable. Suitable
for all battery portabls
recelvers requiring 1.4 and
90 v. This includes low con-
sumption types. Complete
kit with diagrams. 39/8, or
ready to use, 46/6.

Or Senior 15 watt, 7 gns. Carr.
IRINE

] NETS,
Size 36 x 15 x
18in. Beautiful

Type BM2. Size 8 x 5) x 2iin. |
Supplies 120 v.. 0 v. and 60 v.
40mA and 2v.0.4a. t01amp.

fullv smoothed. Thereby | walnut venee-
ompletely repincing h | red finish. Ele-
Datleries and . | gant contem-

H nulators  when  con- | porary design.

ecled to A.C. mains suph Robust con-
2004250 v. 50 cls. SU : |struction.
FOit ALL BATTERY IRi.- | Uncut. remov-

able baseboard
Depth above Only 12 ens.
baseboard 5¥in. Carr, 15/-.

Terms: Dep. 28/9, &8 mthly. pymts of 28/9.

CLEIVERS normally using
2 v, accumulators, Complete
kit of parts with diagrams and instructions.
49/9. or ready tor use, 58/8.
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AUDIOTRON HI-FI TAPE RECORDER KIT 251 &t

REALISM AT INCREDIBLY LOW CONT, CAN BE ASSEMBLED IN AN HHOUR 17/
Incorporating the latest Collaro Studio Tape Transcriptor. The audiotrine High Quality Tape
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 14} x 15 x 8tin. high and cirouit, Total cost if purchased
individually approximately £40. Performance equal to units in the £60-£80 class. S.A.E. for leaflets
TERMS. Debosit £2.13.9 and 12 monthly payments of 44/-. Cash price if settled in 3 months.
ONLY 3
HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A11 | JAlis or
PUSH-PULL ULTRA LINEAR JOINTS
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES

Two input sockets with associated controls
allow mixing of “mike” and gram., as in A.10
High sensitivity. Includes 5 valves, ECC83,
ECC83, EL84, EL84, EZ81. High Quality sec~
tionally wound output transformer specially
designed for Ultra Linear operation and reli-
able small condensers of current manufac-
ture. INDIVIDUAL, CONTROLS FOR BASS
AND TREBLE “Lift” and ““Cut’". Frequency
response + 3 db. 30-30,000 c¢/s. Six negative MARRIOTT RECORDING HEADS.
feedback Ioops. Hum level 60 db. down. ONLY High Impedance, Record/Playback 15/-
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and | Low Impedance, .Erase, 10/-.

types of pick-ups and microphaqnes. Comparable with the very best desiens for STAN- [ nyop yp ARMS. Complete and with
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 1t _fi Ty B

STRING BASS, LEAD OR RHYTHM GUITARS, eto, l‘ar.es Acos/hi ﬂ"rurnovex- Cartridge 28/11.
QUTEUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a | CRYSTAL MICRUPHONES. Hand type
RADIOFEEDERUNLT, Size approx. 12x9x 7in, For A.C. mains 200-256 v. 50 ¢.p.s, Output | NP110 14/8, R.T.C. 19/9, Acos Mic 40 25/9,
{orta antc_] 15 ohms sp(jealtf_ecrs. Il{lg is lcx;nnpl:ilt,e to last nut. %has%lsils fully punched. Full é\é’/%s é‘dﬁ% ;?t}?‘y&k ek ;Xé’ieﬁggstaagfé
instructions and point-to-point wiring rams supplied. niy Carr. »

(Or factory built 51/ extra.) P BT 8 Gns. 10/-. stand 59/9. Lapel type 35/9.

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS | COLLARO JUNIOR 4-.speed Single
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send | Plaver Unit and Crystal Pick-up with hi-fi
S.%.E. ‘;ﬁ{ éllustra,ted leaflet detailing Cabinets, Speakers, Microphones, etc.. with oash Turnover head.” Only £3.19.6.

and cre: erms. . ’ . B.S.R. UAI14 4-sp’d AUTO-C )
LINEAR TAPE PRE-AMPLIFIER,  Type LP/1, Switched Negative feedback with hi—[ﬁ wmﬁ,vs’,‘,‘,ea& }e,ﬁféf‘&?f{}ff
equalisation. Positions for Record 13in., 81in., 74in. and Playback. EM84 Recording | ; ARRARD AUTO-SLIM . 4-SPEED
Level Indicator.  Designed primarily as the link between a Collaro Tape Tran- | AUTO-CHANGER with high ‘fidelity
scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. pick-up. La:r.est. model. For 200-250 v
Only 9 gns. S, A.E. for leatiet. i f " A.C. mains,’£7.19.6. Carr. 4/6.. C

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER ‘L‘f},‘hﬁ‘f‘z‘s’.’:ﬁé‘g“ﬁ%%ﬁg%&ﬁ:

PLUS
MAINS

HI-FI CRYSTAL PICK.UP HEADS.
(Cartridges.), Acos Standard replacement
for Garrard, B.S.R. and Collaro, 16/9.
Acos Stereo-Monaural, 29/9. Ronette
Stereo-Monaural 59/6. B.S.R. Stereo 39/9.
BRADMATIC RECORDING HEADS.
High Impedance: Record/Playback 22/-,
Low Impedance Erase, 12/6.

A complete set of parts-for the construction-of a stereo- | Turnover .GC8 head, for .200-250 v. A.C.
phohic amplifier glving 5 watts high quality output on | mains, £11.9.0.
each channel (total 10'watts). Sensitivity is 50 milli- | GL3A MINIATURE 2-3 WATT GRAM
volts. Suitable for all crystal stereo heads. Ganged AMPLIFIER. For use with any single
Bass and Treble Control give equal variation of **lift” or auto-change unit., Output for 2-3 ohm
and ‘‘cut”. Provision is made for use as straight ( speaker. For 200-250 v. A.C. mains. Size
(monaural) 10-watt amplifier. Valve line-up ECC83, | 112 x 24 x 2bn. Controls: Vol. and Tone
gciceta.t Elf’84l' EéLeAI. }Ii:ZBI.leut.put.s for 2:1—3 ohm speakers. | with Switch. Only 59/6.

oint-to-Point wiring diagrams and in- B.S.R. MONARDECK TAPEDECKS.
structions supplied. Send S.A.E. for leafiet. 8 Gns' Speed 3%in. per sec. (/With hlgl'h :ﬁ(éhtsy

CE = Full constructional details and Price 1ist 2/6. Carr. 10/-. | recording heads, £6.19.6. arr.  5/-,
Kit can be supplied assembled ready to use for 59/8 extra. Cabinets to take Dec% and amplifier 39/6.
— el e —————————
SENSATIONAL . | R.S.C. BATTERY CHARGING EQUIPMENT
o STEREO OFFER All for A.C. Mains 200-250v., 50 ¢/s. Guaranteed |2 months,

/12 v. 2 amps. | Consisting of Mains Trans-

2v. Fltted Ammeter | former, F.W. Bridge. Metal

Fitted Ammeter and | and selector | Rectifier. well ventiiated steel
variable charge rate | plug for 6 v. or | case. uses,  Fuse-holders.
selector. Also selector | 12 v.  Louvred | Grommets, panels, Heavy Duty
plug for 6 v. or 12 v. | metal case fin- |Clip, circult. Carr. 3/6 extra.
charging. Louvred steel | ised attractive |6v.or 12v.1amp.......... 22/9 .
case with stoved blue | hammer blue. 'As above. with Ammeter 58/g
hammer fihished. Fused | Fused, ready for 6 v. 2 amps
and ready for use 69 9 use with mains 6 v. or12v. 2 amps
with mains and / andoutputleads. | 6 v. or 12 v. 2 amp:

= ASSEMBLED | BATTERY CHARGER KITS
A somplete set of parts (4 Gns ) Assembled 4-5amps 6/L
to construct of a good o 6
quality Stereo amplifier with an
undistorted output total 6§ watts.
For A.C. mains input of 200-250 v.,
Sensitivity 130 m.v. Ganged Vol.
and Tone Controls. Preset balance
control. Full Instructions and
wiring diagrams supplied. Stereo
Plrl:k-up Head 19/9 extra with above
only.

output leads. Carr. 5/-. sive of Ammeter
SOLDERING IRONS. 230-250 v. 30 Terms: Deposit 13/3 and 49/9 Carr. [6v.or12v,. 4 am
wat,t,s.1 lFlrsSt quality. E‘or 12.&:}10 e g/rlréonth:;y pa;ﬁm{entls“lt,'i;/s Tt 2?71/96 GAr‘x,m?ébelx? vagdam SRwIth
work, 18/9. r€ elements an ts v. 3a., al RC] es V. L amp. V.
avallable. pa as above, Only 58/8, carr. 3/9. Less meter. charge rate selector...... 52/9
HEAVY DUTY CHARGER KIT, 6/12 v, 6 amps. variable output, CHARGER AMMETERS
Consisting of Mains Transformer 0-200-230-250 v.: F.W. (Bridge) Selenfum Rectifier; Ammeter, var- |0-15 a., 0-3 a.. 0-4 a., 0.7 a.,
iable Charge Rate Selector Panels, Plugs, Fuses, Fuseholder and circult. 58/9. Carr. 4/6. 0-60 a., 8/11.
FULLY MIDGET MAINS Primaries 200-250 v.
R's-c' MAI Ns TRANSFORMERS (GUARANTEED) 50 ¢fs. 250v. 60mA, 63v. 22 « .. . ..11/9
Interleaved and lmpregnated. Prim- | FULLY SHROUDED {continued)— 250-0-250v. 60mA, 6.3v. 2a 00 12/11
aries 200-230-250 v. 50 cfs. Screened | 425-0-425v. 200mA, 6.3v. 4a, C.T. 5v 3a .. 55/- | Both above size 2f x 2§ x 2Hn.
TOr SHROUDED DROP THROUGH | 425-0-425v. 200mA, 6.3v. 4a, C.T. 6.3v. FILAMENT TRANSFORMERS
4a, C.T..5v. 3a oo o0 oo .- 89/8 | All with 200-250v. 50 ¢fs primaries 6.3v.
450-0-450v. 250mA, 6.3v. 4a, C.T.5v.3a .. 89/9 | 1.5a., 5/9; 8.3v. 2a. 7/8; 12v. la. 7/11;
OUTFUT TRANSFORMERS 6.3v. 3a, 8/11; 6.3v. 6a, 17/6; 12v. 1.5a, twice,

Midget Battery Pentode 66:1 for 3S4, 4 11718,

ete. - .- 418 [ SMOOTHING CHOKES

250-0-250v. 100mA. 6.3v R
Small Pentode, 50000 to3a | 48 T50mA, T-10H 250 ohms.. . .. . 11/

.3v. 4a. 0-5-6.3v.
300-0-300v. 130mA, 6.3v. 4a. 6.3v. 1

Mullard 510 Amplifier .. . Small Pentode 7/8,0000 to 30 .. .. 4/6
300-0-300v. IOOmA,DGASVA 4a, 0-5-6.3v. 3a 2@8/9 | Standard Pentode’5.000Q to 30 .. .. bl9 égmA'lé%Hﬁoo%%S i by g’g
350-0-350v. 100mA. 6.3v. 44, 0-5-6.3v. 3a 28/ | Standard Pentode 7,000 to3Q .. -« 519 | 60mA. 10 H, 400 ohms .. - 4111
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 | 10.0000 to 30 .. og 90 ag .. b5I9 |- Py \NSFO] -
425-0-425v. 200mA., 6.3v. 4a, 5v. 3a .. ‘ﬁ’% Push-Pull 8 watts, EL84, or 6V6 to 3 CHARGER TRANSFORMERS )
FULLY SIIROUDED UPRIG ormatchedtol5Q.. .. .. .. gl9 | AUl _with = 200-230-250v.  cfs Primaries;
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a, . Push-Pull 10-12 watts to match 6V6 or 0-9-15v. .l.a..12/9,.0=9«15v._. 2a,.14/9; 0~9—15v:

Midget type 2t x 3x 3in. .. aa 17/1'1 EL84t0o3-5-8t015Q oq oo .. 19/9 | 32. 16/8; 0-9-15v. 5a. 18/9; 0-9-15v. 6a, 23/9;
250-0-250v. 100mA, 6.3v. 4a, 0-5-6.3v, 3a 27/ | Following types for 3 and 15 Q speakers: 0-9-15v. 8a, 28/9. . .
300-0-300v. 100mA, 6.3v. 42. 5v. 3a. . 27/11 | Push-Pull 10-12 watts 6V6 or EL84 .. 18/9 | AUTO (Step up/Step -down) TRANS,
300-0-300v. 130mA, 6.3v. 4a. C.T. 6.3v. Push-Pull 15-18 watts, 616, v. 50-80 watts, 13/83

U BR1S |250 wanie. darey 150 tts, 27/9
e watts, 3 wa! . 3
o CROBIOCE PR X ore

KT66
la. for Mullard Amplifier /9 | Push-Pull Mullard 510 Ultra Linear
350-0-350v
46/9 120 : 1 high grade, clamped, 8/9,

50 .. 33,
.100mA. 6.3v. 4a, 5v_3a.. 27/11 | Push-Pull 20 watts, sectionally wound,
350-0-350v. 150maA, 6.3v. 4a, 5v. 3a.. .. 3b6/9 6L6. KT86. EL34, etc, oo oo 55
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Through this ICS |
3-way Training Method |

MASTER THE THEORETICAL SIDE
From easy-to-understand courses! Designed
‘ to teach you the theory of radio and
television engineering quickly and easily.

f MASTER THE PRACTICAL SIDE

With the help of easy-to-follow illustra-
tions! Designed to show you how to develop
your practical abilities in radio and tele-
vision engineering alongside your theore-
tical studies.

MASTER THE MATHEMATICAL SIDE
Through a new easy way to learn maths!
Designed to teach the subject that’s so
often a headache, but so essential to anyone

L‘B
in radio and television engineering.

THERE IS AN ICS COURSE FOR YOU!

For your career or your own business, courses are
available in: Radio and Television Engineering,
Industrial Television, Radio and Television Servicing,

PRACTICAL WH!RELESS

December, 1963

HARVERSON
SURPLUS CO. LTD.

For address see opposite page

3.VALVE AUDIO AMPLIFIER. MODEL HA34

e Designed for Hi-Fi reproduction of records
- A.Q, Mains operatlon. Ready built on.plated
b heavy gauge metal chassis, size 7§in, w. X 4in. d
X 4{in. h. Incorporates ECC83, ELS84, EZBO.
valves, heavy duty double wound fusins
tranaiormer and output transformer matched
for 8 ohmn speaker, separate Bass. Treble and
volume controls. Negative feedback lue.
Output 4§ watis. Front panel can be detached
and leads extended for remote mounting of
controis.

The HA34 bas been specially designed for us and our quantity order enables
us to offer them complete with knobs.
valvey ete. wired und tested for only £4'5'° P. & P. 4/

TWO VALVE AMPLIFIER slmilar lo above but using ECL82 and EZ80.
will tone and volume coutrols, Output 3 watts. PRICE 76/-, P. & P. 4/

MARTIN RECORDAKITS

Tapo Amplifier for BS.R. Deck.  £8.8.0 P aP.3

Cabinet with 7 x din. speaker for above £4.4.0, Carr. and Ins. /.

Tape Amplifier for Collaro Ntudio Deck, £11.11.0. P. & P. 3/6.

Cabipets with 8 x 5in. speaker for above, £5.6,0, Carr. and lus. 5/-.

Tape Pre-Amplifier, plete with power 28.8.0. P. & P. 8/6. Full
easy-to-follow matructlons supplied. Bend 8.A.E. for leaflet.

VHF Engineering, Electronics, Computer Technology
and Programming, Electronic Technicians, Servo-
mechanisms, Telemetry, Instrumentation, Principles
of Automation and Calculus for Electronics.

And for your hobby, there are practical *“learn as you

build” radio courses as weil. i

POST THIS COUPON TODAY FOR FREE BROCHURE TO:
_—————_—_———_—————‘

1 ICS (Dept 171), Intertexi House, Parligate Rd., London, SW1l. |

1 namE :
 ADDRESS |
1 AGE |
1 |
a OCCUPATION — 12.63 1

Member of the Association of British Correspondence Colleges.

Fuil range of Microphones and Tape always 1D stock.

SPECIAL OFFER!

MARCONI|
QUARTZ CRYSTALS
TYPES ZHB
(lasa encapsulated, 2 wire lead ont
Slze 1}in. high x ¢in. dia. Following
frequencies (Kc/s) only available
18521, 13683, 13646, 13708
18771, 13833, 13895, 13968
14021, 14083, 14146, 14208
14271, 14833, 14306, 14459
8/- each. P. & P, lj- per crystal

3 or more Post Free.

e e et
4-SPEED PLAYER UNIT

BARGAINS
BINGLE PLAYERS
TU/12 .. £310.0. Carr. 3/8.
AUTO CHANGERS
BS.R.UALE ... .iincinnnns £6.2.6
Latest BB.R, UALS .. ..... £7.2.

.6
LATEST GARRARD AUTO-SLIM
£6.17.6 (also few only with beavy
duty 4-pole motor, £7.7.0).

Carr. §/- on each.
SPECIAL
TRANSISTOR BARGAINS
ALL BRAND NEW
OET 15 (Matched Pair) 15/

oL == G PXaAlOl 6/8
uC72 .. 6/~ Xal03 ., 6/6
0C76 . 8- V15/10p  12/8
Set of Mullard 6 transistors, 0C44.
2--—-0CAS, C81D matched pair
0Cs1,

25/-.
EDISWAN MAZDA
Pack: 1—PXAl02 Mizer;

Osc. i—PXAlV2
Mixer ... . L
I..F.6 Pack: Consisting of PXBI113
Driver, Matched pair PXCIT7i,
mounted complete with heat sinks
(Equiv. OC8ID and ocsl. .. .12/6
ALL TRANBISTORS POST FREE

TAPE DECKS
COLLARO STUDIO DECK
£10.10.0 plus 5/6 carr. and ins,
8.5.R. MONARDECK
(Slngle speed) 3iin. per sec., simple
control, uses 33in. spoois, £6.15.0
plus 5/6 carr. and ins. (Tapes gxtra

on both).

BRAND NEW

CAR RADIO AERIAL

BARGAINS!

BY WELL KNOWN MAKER
Following types available for wing
mounting; simple one hole fixing.
all heavily chromed. telescopic and
complete with coax plug and lead.
TYPE HS1. 8 section, open 43%in.,
closed 17in. (list 32/t), OUR PRICE

28/-,

TYPE HS2. 4 section, open 44iin,
closed 2in., length below wing 1%in,,
adjustable angle 0-25° (list 47/6),
OUR PRICE 40/-.

TYPE HS8S. 5 section, opeu 4lin,,
closed 1%in., length below wing 93in.
adjustable sngle 0.26°. Features o
tamper-proof locking device, aerial
cannot be extended without using
special key provided. (List 57/u).
OUR PRICE 50/-.

Al aerials plus 2/6 P. & P.

Limited number

available
TELEFUNKEN HI-FI
STEREO AMPLIFIER

Model 882 with BALANCED CON-
TROL 110/250 v. A.C. input. 5 wati
undistorted output (10 watts nomi-
nal). Size 12 x 9 x 2in. Weight 8 Ib.
Coroplete with spec. and instructions.

STILL ONLY £5.10.6.

ACOS GP85/1 T/O MONO CRYSTAL
CARTRIDGE. Compiete with
sapphlre styll and mounting bracket.
Limited number ouly at 12/6.

Carr. 7/-.

P. & P. 1)

FEW
ONLY !

STEREO AMPLIFIER
Incorporating 2 ECL82s
and 1 EZ80, heavy duty
double wound mains trans-
former. Qutput 4 watts per
channel. Full tone and
volume comtrols. Abeclue
tely complete.
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WIRELESS

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker
Brand new and unused.
Cowplete with PCC84 and
PCF80 valves, 34-38 Mc/s
* LLF. Biscuita for Channels
1 to 5 and B and 9. Circuit

disgram supplied.
ONLY 25/- each. P.P. 2/6.

F.M. TUNER
H

A permeability tuned tuner
head by a famous taker,
supplied  without
(ECC85) and drum and
apiadle, 18/8, plus 1/9 P. &
P. valve 8/8 extra. Drum
and spindle 3/8 extra.

GORLER F.M.
TUNER HEADS
10.7 Mc/s I.F.,

15/-, plus 1/9 P, & P.
(ECC86 valve, 8/68 extra.)
e ———

E.M.l. 4.speed
Player and P.U.

::!er these 67I6P'4%‘P'

Heavy 82in. metal turn-
table, - Low flutter per-
formance 200/250v. shaded
motor with tap at 45v. for
swplifier valve flament if
required. Turnover LP/78
head.
—_—
RECORD PLAYER
AMPLIFIER ~

2 valve (EZ80. ECLS2),
AC. maing, 3 watts
output, ready built, tested
aud complete with valves
and output transformer.
8ize 7in. w, x 2}in. d. x
8iin. h. 65/-. P. & P, 3/-.
Suitahle speakers: $in. 15/«
P. & P,:1/6, 10 x 6in., 25/-,
P. & P. 1/6.

SPEAKER &
CABINET FABRICS
Oatmeal, Red and Gold
fabrics and various patterns
in Vynair and- Tygan for
apeaker and cabinet cover-
ing, also Red Rexine for
cabinet covering only.
All 54in, wide and usually
uoldRat 35/~ yard, -
ouU per _yal
PRICE 13/6 length,

plus P. & P. 1/6, *
(Minimum order 1 yard)
Bend B.A.E. for samples

HARYERSON'S F.M. TUNER Mk.I

® F.M.
tuning
head by
famous
maker.
® Guar-
anteed
non-drift,
[ J Per-
meability
tuning,
®  Kre-
quency coverage 88-
100 Mc/s. @ OASl
balanced diode vutput. @ Two LF. stages and
discriminator, @  Attractive maroon and gold
dial (7 x 3Jin. glass), @ Belf powered, using a
good quality maios tfansformer and valve rectifier.
® Valves used ECC85, two EF80s, and EZS0
(rectifier). @ Fully drilled chassis. @ Size of
completed tuner 8 x 6 x 5}in. @ All parts sold
separately. Set of parts if purchased at one time
£5.19.6, plus 8/6 P.P. and ips. Circuit diagram and
instructions 1/6 post free. Mark II Version as above
but complete with magic eye, frout panel and
brackets, £6,12.6. P. & P. 8/8.

Mark III Version as Mark I but with output stage
(ECL82) and tone control. £7.7.0, P. & P. 8/4.
Handsome Metal Cabinets. Choice of Grey, Black
or Ureen. To fit Mark I, 25/-, P. & P. 2/6. To
8t Mark I1, 17/6, P. & P, 2/6.

6 TRANSISTOR AND
DIODE SUPERHET

A Grst-class 2 waveband®
trapsistor superhet. @ Printed
circuit panel (size 8% x 2}in.)
@ 3 pre-aligned I.F. transfor-
mers. @ High-gain Ferrite rod
aerial, ® All First-grade
transistors, @ Car aerial
winding. @ Push-pull out-
put. @ All parts supplied
with  simple jostructions.

All parts sold separately.
Bet of parts if purchased at
one time.

ONLY £4.5.0 ~

35 OHM SPEAKERS
Suitable for wze with above.
2In, Goodmans. ldeal replace-
ment for most pocket portables
8/6; 2iin. 10/6; 3iin. 12/8;
bin. 17/8; 7 x 4in. 21/-,

P.: & P. 16 per speaker.

Portable CABINET

8lze approx. 9} x ﬁé X 3fin.
Buitable for above using 3}in.
peaker, 25f=, P. & P, /-,

&P,
2/6

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transiormers, one oscillator coil, one driver

transformer and wound Ferrite aerial (ned.. loug

and aerial coupling), 28/6 compiete, post 1/-

6 transistor printed circuit. board to mateh, 8/6,

st 9d. Circult diagrim 1/8 extra

QUALITY RECORD PLAYER
AMPLIFIER

A top-quality record player amplifier. This
amplifier {(which is used in a 29 gn. record player)
employs ECC83, EL84, EZ80 valves, Bass, treble
and volume controls. Complete with output transe
forwer watched for 3 ohin speaker,
PRICE 6976 P. & P. 3/6°
DITTO. Mounted on board with output trans-
former and 6in. speaker.
Complete at 8976, P. & P. 4/6.

QUALITY PORTABLE RECORD PLAYER
Uncut motor board. Wili take'sbove amplifier and
B.8.R. or GARRARD Autochanger or Single
Record Player Unit. Slze 18 x 14 x 8jin.

PRICE £3.9.6. Carr. 5/-.

HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAI

® Peak output in excess of
1} watts. @ All standard
British components. @ Built
on printed circuit panel,
size 6 x Jin. @ Uenerous
size Driver and Output
Transformers. @ Qutput
transformer tapped for 3
ohm and 15 ohmn speakers. @ Transistors (GET114 or
31 Mullard OC81D and matched pair of OCS1 o/p).
® 9 volt operation. @ Everything supplied, wire,

battery clips, solder, etc. @ Comprehensive easy to
follow inatructions and circuit diagram 1/6 (Free with

Kit). Ali parts sold separately.

Also ready built and tested, 52/6. P. & P, 2/6. A pair of TAl's are

ideal for stereo.

P. & P. 2/6,

‘ LOOK OPPOSITE FOR MORE BARGAINS

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural
amplitier with an output of 14 watts
from 2 EL84s in push-pull. Super
reproduction of both rmusic and
speech, with negligible humn,
Beparate inputs for mike and gram
allow records and announcements
to follow each other. Fully
shrouded section wound output
transformer to match 3-15Q
speaker and 2 independent volume
controls, and separate bass and
treble controls are provided giving
good lift and cut, Vaive line-up

2 EL84s, ECC83, EF86 and EZ80 !

rectifier. 8imple  instruction
booklet 1/6. (Free with parts).

All parts sold separately. ONLY  £6.19.6 P. & P. 6/6,
Also available ready built and tested complete with input jack plugs,
£8.15.0 P. &P, 6. -

BRAND NEW 3 OHM 0

LOUDSPEAKERS CARRYING CASES
2}in. 12/6; 5in. 12/6; G}in. 15f=; .
8in. 21/=; 10in, 25/«; BRAND NEW

12in. 27/6

E.M.1, 24in, tweeter .. 1078
8in. x Hin. By famous

maker ., ogQ ..

E.M.f. Ceramic Magnet

134in. x 8}in. bigh Aux ,, 38/-
Rola Celestion approx. 9in. x

6in. middie register speaker 10/6

1in, x 6in. . 20 o 828/

also 15 ohm 12 inch, 80/«
P. & P. up to 6in. 1/8; over 6in,
2/8 per speaker.

10/8

8trongly made wooden come
struction, tough vynide covered,
cowmnplete with carrying handle.
Overall size 13%in. wide x 9in,
deep x 8in. high with sloping front
panel. Weight only 4} lbe. Ideal
for our 10/14 watt amplifier and
man, others.P e
BARGAIN RIC!
r.ara- 286

AMPLIFIER ON
PRINTED CIRCUIT
BOARD

Two valve. UY85, ULS4
O.P. traps., use with 80 volt
tap off motor, 89/8,

P.P. 2/6 on above. Dropper
lées. for filaments if required.

/

B.S.R. AUTO UNITS
160 v. Swtable for use with
above, (Slightly soilei.) £4.4.0.

LARGE CABINET  Complete with 3 ohm speaker. £3.9.6, Carr. 5/-
Superior CABINET similar to above to taka 8 x 5in. speaker, with
motor board, will accommodate BSR UAl4 or UAl6. £3.9.8, Carr. 5/6.
P, & P. 1/6 extra

BARGAIN CORNER! !

ACOS_CRYSTAL MIKES. High
imp. For desk or band use. High
sensitivity, 18/6, P. & P. 1/6.
TS§L CRYSTAL STICK MIKE.
Listed at 45/-. Our price 18/8.
P. & P, 1/6.

CARBON MIKE INSERTS. Brand
new, 2}in. dia., 3/8. P. & P. 9d.
ELECTROSTATIC H.F. TWEET-
ERS. Type L.8.H. 75. Size 3 x 3in,,
2/8 each, plus 9d. P, & P.
MIDGET 2-GANG CONDENSERS,
Capacity 195 and 100 pF. Poly-
styrene case with built-in trimimers.
Bize 7 x § x {in. Not used but
removed from P /Cboards.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6
Early closing Wed., | p.m.

(Please write clearly)

Open all day Saturday
A few mindtes from South Wimbledon Tube Station.

PLEASE NOTE: P, & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS
ORDERS CHARGED EXTRA.

(8.A.E. ALL ENQUIRIES)

Two for 9fe, plus 1/
P,

. & P.

TRANSISTOR DRIVER
and O/P TRANSFOR-
MERS. (Tapped 3 ohms
and 15 ohma output),
plus 4 suitable Transis-
tors giving approxr. 1
watt output, 30/-, P.P 2/
3 PUSHBUTTON TRAN.
SISTOR SWITCH. D.P.
—D.T. Each switch 5/8
and 1/- P, & P.

MAINS TRANSFORMER
Drop thru' type. Tapped pris
mary 11Gv,, 200v., 220v., 240v.
320-0-320v. at B0mA and 6.3v.
at 3 amps. Generous core, Stock
size 33 x 2} x 1fin. Welght
4lbs, ONLY 15/-. P. & P. 3/6.

MAINS TRANSFORMER
Tapped Primary. | wave or
Bridge Rectitler. Secondary 250v.
at 76mA 6.3 volts at 2 amps. 10/8
each. P. & P. 3/-.

MAINS TRANSFORMER
Tmpregoated and fully shrouded.
Bize 4} x 3} x 2]in. Weight 6 1ba.
Tapped primary 205, 228, 245v,
Electrostatic screen. QOutput 360.
0-360v. at 120mA D.C. plue 1050v-
half wave at 3mA D.C. 6.3v. at
3.5 amps, centre tapped b5v. at
24 amps and 6.3v. at .6 amps,
PRICE ONLY 21/- each. P.P. 5/-.

4-WAY NON-TANGLE
TELEPHONE CABLE

Latest spring back coil type,
extends 12in. to 5ft. Complete
with rubber bushes. 3/8 each.

P &P 1)

4

www americanradiohistorv com


www.americanradiohistory.com

688 PRACTICAL WIRELESS

BENTLEY ACOUSTIC GCORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.l  Telephone: PRIMROSE 9090
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK

ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARA NTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURER S* SECONDS &

December, 1963

REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED,” BUT HAVE A SHORT AND UN RELIABLE LIFE
0A2 4/6 | GBR8 9/3|6VeG  3/0 | 20P3 12/8| ACSPEN/ EA76  7/-| ELS7 17/6| KTW62 6/8 | Q8150/168/6 | U43  15/8 ' AF118 20/~
OBZ  6/-|6BST znl-lﬁvao't 8- |20P4 13/9| DD 23/3 | EABCS0 5/6 | BL3S 12/-| KYW63 5/0 | K12 - | Ua? 8/9 | AF127 12/-
QZIGT 4/3|6BW6 /6| 6X4 4/~ |20Ps 13/ | ACGPEN 5/ [ EACOL 3/6| EL4l 76| KTZ4l 5/ RS 34/11 | USO  4/8 | BYZ13 11/6
1A8 2/6 6BW7 5/- | 6X5  4/8 |26AG6 7/8| AC/PEN KAF2 7/6| EL43  7/8 | 1S 3% | R17  17/8|UB2 4/3' aD3  5/8
145 5/- | 6BX8  4/-1 6Y6 /- | 2516GT 6/-| (s) 17/6 [EB3s 1/-| EL81 8/9] LN152 6/~ R13 10/8 (U7  4/8 GDS8  5/8
1A7GT 8/9 | 6C1 2/8 | TBT 7/6 | 25U4GT18/2 | AC/PE EB4l 4/8| EL83 7/8| LNavg 8/8! R19 7/- | U8 4/- Gb14 10/
1C1 4/9 | 6C5 4)-|7c5  10/- |26¥6  8/-| (D 17/~ |EBOl  2/3| EL84  5/6| LN3I9 9/~ | RO2 9/-| US4  47/7| GET102 8/8
102 /9 | 6C6 3/- | 708 7/6 | 26Y5G  8/-| AO/BG 22/8 | EBCS 20/8 | EL85  7/-| LP2  9/8 RG1/240A | UL0OL 19/6| GET103 8/-
1C3 6/3 | 6C3 3-|7D3  21)- | 25246 7/-| AC/SG/VM | EBC33 8/ EL8S  7/9 | MEdL 15/2 54)- | U107 17/8 | GET10410/-
1C3 6/6|6Co  11/-|7D5 15/~ | 2575 8- 12/- |EBC41 7/-| ELel 26| MESL 12/8 | RK3¢ 7/8 | UISL 10/ GET10617/8
166 10/8|6C10  7/9|7D6  15/- | 2646GT 8- | ACTHI 15/- | EBCSL 6/-{ ELI0 8/3| M114  3/8 |#130 ®¢/6 | U261 9/6 | GETLL12/-
1D3 8/916012 6/6|7DS  15/- | 278U 23/3 | AC/TP 19/~ | EBC91 5/6| EL360 £7/- | MHD4 8/6 |8PaB 19/6 | U281  9/6 | GETI13 B/
1D6 9/9 | 6C17  12/8 | 7TH? 8/9 | 28D7  7/- | AC/VP112/- | EBFSI 7/. EL820 16/4 | MUL4 7/6 |8P13C 12/6 | U282 13/- | GET114 4/
1FL /- | 6CD6G 21/6 | 7R7  12/6 | 30CL 6/~ | ACVP2 20/5 | EBF83 7/9 | EL822 18/8 MHLDS612/6 | 8P41 2/~ USoi 12/~ | GET87210/-
1F2 26| 6CL6  5/-|787  14/- | 30016 9/6| ATP4 2/3 | EBF80 /8| BLLSO 20/6 | ML6 © /- |Spiz 1%/6| U329 9/6 | GET873 9/3
1F3 2/8 [ 6GW4 24/~ | TY4 5/~ | 30F6 6/~ | AZL /6 | EBL2L 8/ | EMi 17/9 | M34B 20/6 | 8061 9).| U339 10/« | GETS874 9/6
1F7  15/- | 6D1 7/6|8D2  o/a |30FL1 9/6| AZ31  7/- | EC52  4/6] EM34  8/0) M8P4 12/~ | BUI0 27/2 | U408 10/-| GEX356 B/-
1IED®  3/8|6D3 8/6 | 8D3 ). | 30FL1211/-| AZ41 676 | EC53 12/8 | EM35 12/~ | MUL2/14 5/- | 8UG sl.lum 8/- | GEX 38 10/
1G4 6/~ [ 8D8 3/-|9BW6e 9/6 | S0L1  5/9 | B38 5/- | EC54 6/~ | EM71 13/8 | MX40 8/8 | T41 8/- | USOL 17/8 | GEX 45 6/6
1% 8/3|6D8 15/~ | 9D2 3). | 30115 10/-| BL63 10/6 | EC70 12/6 | EMs0 6/8| N37  23/3 | TDD2 12/8 | U4030 18/2 | GEX64 11/8
1L4 2/6 | 6ES 8/-19D7 12/3 |30P4 12/3/Cl i9/6 | EC81 27/6 | EMB1L 7/ | N78  26/2 [ TDD4 8/6 | VMP4G 19/~ | GEX6S 15/
1LAG 16/10 | 6F1 8/610c1  9/6 |%Ple 7/8|CiC  12/6 [ECoo  2/6| EM81  8/3| N10S 26/2 | TH210 12/6 | VMS4B 12/- | MAT100 7/
1LD5  4/3|6F% 5/3|10c2 18/ [ 30P18 8/- CBri 120- | EGys 7/8| EMS5 9/3 | N33 15/~ | TH30C 14/8 | VP2~ 3/6| MAT101 8/8
\LN5  4/8|6F6G  4/-|10D1 _7/-|30P19 12/3| CCH3s 13/ | ECO31 7/6| EM87 15/2) 6l 2/o | TH41 13/- | VP2B 88 | MAT120 7/¢
INSGT 8/6 | 6F6GT 7/6|10D2 10/6 | 30PL1 9/ | CK506 6/8| ECC32 4/-| EN3L 45/ PABCSO 7/8 | TH233 16/8 | VP4  14/6 | MATI21 8/8
Pl 6/ | 6F8 5/-| 10FL 10/~ | 30PL13 9/6 | CL4 28/10 | ECC34 21/7| EN®1  5/6 | PCAS  10/6 | TP22 5/- | VPAA 14/6| 0A5 6/~
1P10  4/0|6F11 17/0|10F9 10/ | 30PL1412/8| CL33 11/6 | KCC35 5/0 1 EY5L 8/~ | PC88  14/7 [ TP25 sl/. vP4B 20/6 | OAl0  8/-
1P1l  5/6/6FI12  8/-| 10F13 10/- | 35A5 209 |CVe  2/8 | ECC40 7/6| BYSL /3 PCos  11/8 | TP202017/8 | VP130 7/-| 0A70 3/~
1R5 49| 6F13 5/~ |10LD3 6/6 [ 35L6GT 7/8 | CV63 10/ | ECcsl /9| EY83 9/3 | PC97  8/3 | TYSGF 11/8 | VPes  2/6| 0A73  3/-
184 S/ |8F14 23/3 | 10LDI11 §/- | 85W4 b5/ | CV271 12/8 [ ECas2 4/8) BY84 10/§ 4 5/9 | UABC805/6 | VP11 5/6| OA79 3/~
185 3/9|6Fls /3| 10P13 8/6 3573 18/4| CY1  18/3 | Eccss 4/8( BYSs 8/ a5 7/6 | UAFi2 7/6 [ VP133 10//- OASL 8/
1% sai1|6Fle  8/910pis 11/6 | 35Z4GT 4/9| CYIO 18/8 | ECCs4 8/-} EYS8  8/3 | PCCSS 11/6 41 10/6 | VR75 17/6| OA8s  3/-
1T4 /6 | 6F17 12/8|1lD3 17/6 | 3525GT 6/6| CY3l B8/8 | ECCss 7/-| EVOL 3/ POCae  7/8 | UBC4L 6/6 | VRIO5 5/8| OAS6  4/-
104 7j-|6¥1s 18/5|11D5 17/ | 108UA 18/2| D1 1/3 | ECCS8 11j-| EZas  4/6 | POC18910/8  UBCSL 6/3| VRSO bB/-| OABO /-
105 /3| 6Fls  4/9 |11E1 18/ | 418TH 15/-| Dis  13/6 | ECCol 3/-| EZ40  5/8 | ECE80 6/- | UBF80 7/- { VI61A 7/-| OA91  3/-
2A7 10/ | 6F2 9/6(11E3  17/- | 42 5/-| D4l 8/3 | RCC18910/6 | EZ41  6/- | PCF82 6/6 | UBIBY /3 VIsol 3/ 0A95  3/6
2028 3/-|6F24  B/6|12A6  2/3 |43 10/-| D42 10/8 | ECC807 28/- | EZ8o  4/6 | PCF24 /6 | UBLA1 11/- | VU111 5/-| 0A210 9/6
aD130 7/-|6F26  5/- | 12A8 16/6 | 50A5 21/10| D63 /- | ECFs0 6/3| BZ81  4/8 | PCF8s 7/9 | UC92 7lslvuuo 10/- | 0A211 18/6
2D2L  5/8|6F32 4;- 19AC6 88 [50B6  7/-| D7 2/3 | ECFsz 7/6| EZ90  4/-| POL82 8/9 | UCC84 9/- | VU120A10/- 0C18W 35/
2P 23/3 | 6133 /6| 12AD6 9/6 | 00C5  7/-| DAC3Z 8/3 s 11/6 | FC4  9/6 | PCLS3 8/6 | UCCs5 6/8|vUl3s 7/-| OC18  25/-
2X3a 3/- | 6G6 2/6 | 129aE8 8/- | 50CD8G40/8 | DAF9L 3/ | ECF80420/- | FC13  14/8 7/ | UCFS0 193 | W21 6f-| 0022 23/-
3A4 3-|eme  1/6|12AH7 5/- | 50LSGT 7/-| DAFS6 @/- | ECH3 21/6| FCI30 17/-| POL8s 8/6 | UCH?1 9/- | W42 20/ | OC23 57/-
345 6/0| 635G 8/-|12AHS 9/ [52KU 14/6| DCCOO 6/8 [ ECH21 11/- | FW4/5006/6 PCL86 §/6 | UCH42 7/3|welm 24/8( 0025 12/-
3B7 5o | 6I5GT 4/3|12AT8 4/9 |5KU 14/6 | DD4  12/8 | ECH33 22/8 | FW4/8008/6 PCL8S 12/6 | UCHS1 7/8 | We3 10/8 [ 0026 25/
3D8 4/- 6368 3f-|12AT7 3/9 |72 /6| DD41 1%/3 | ECI136 /8| GTIC 10/-| PERADD | OCL82 8/6] Wit 3/9| Oc28 12/8
3Q4 5/6| 637G 4/9 ] 12AU6 6/6 | 75 5/8| DDT4 8/6 | ECH42 7/9| GUSO 41/8 23/ 9/6 | w77 2/6| OC2e 27/
3Q5  7/8|6J7GT _7/-|12AU7 4/8 |76 12/6| DET25 7/6 | BCHBL /6| Gz30 7/-| PENos 3/8 | UF4l el | welM 6/ 0Cs5  18/-
334 4/9| 638  12/8|12AV8 8/9 |77 6/ | DF33  8/6 | KCHS3 7/8|GZ32z 7/6 | PEN4DD | UF42 B8/8 w01 26/2 0C36 21/8
3v4 5/8 | 6K8 8/- | 124%7 4/8 |78 §/-| DF66  15/- | ECHS4 9/8| 0Z88 17/8 34/. | UPS0 66 | W107 20/3| OC41  8/-
4D1 4/- | 6K7G  1/3|12BA6 6/6 | 80 5/6 | DF72 ’30/- ECLS0 6/-| G731 11/6 | PEN45 8/6 |UF85  7/-(Wi29 17/6| OCa2  9/8
BR4GY 0/- | 6K7GT 4/3|12BES §/- |83 16/ | DFo1 ° /6 | ECLs2 7/6| Gzs7 14/8 | PEN4SDD | UFS6  8/6 | X14  8/0 0oc43  18/8
5T4 8/- | 6K8G  3/9 | 12BH7 7/6 |83V 18/5| DF96 6/~ EOL83 10/- | H30 Bf= 14/- | UF89 6/3 | X18 8/9| OC44  8/3
501G 4/3 | GEBGT 7/0 |12E1 17/- | 85A1 92/8} DF97 10/- | ECL3S 9/ | HOD 7/-| PEN48 4/6 | UL41 7/-|X24 16/8| OC44PM 9/3
5v4G  7/6|6K25 12/6 | 12HCGT 1/6 | 83A3  9/9 | DH30 15/8 | EF8  20/8 | HABCSO PEN38911/8 | UL44 23/3| X4l  15/-| OC45 /=
6YBGT 4/3|6L1 9/6 | 12J5GT 2/6 | 90AG 67/8 | DH63 4/6 | EFS  20/8 10/- | PEN453DD | UL46  §/-{ X01  10/- | OC49PM 9/
tv4  9/8|6L6a  6/8| 12J7GT 7/6 |90AV 67/6 | DH76 /3 |EFs2 6/9| HL2 78 17/6 | UL84 83 | X863 7= | OUB5  22/6
5Z3  19/5|6L6M  B/-|12E5 10/- G 42/-| DH77 4/8 | EF36  8/8| HLLSO ll/- PENA4 7/6 | UM4 15/2 | X64  4/6| OC86 /-
574G - | 6L7GT 4/8 | 12K7GT 3/9 | 90CV  42/- | DHSL £3/3 | EF37A 6/-| HL23 11/6 PENB4 GM34 16/10 | X65  5/8| OCi0  6/6
§/a0Lz 8/6|6L17 12/8 | 12KSGT 9f- |00CL  16/- | DHIOL 25/ | EFS9  3/9| HL23DDb/e UMs0 8/8| X686  7/6{0CTL  3/6
6A7 9/-|6L18  7/8|12Q7GT 3/p | 150B2 18/6 | DH10716/11 | EF40 10/« 1 s/o| PEN/DD/ |URIC 7/-|X76M 11/ 72 8-
6A8G 7/-|6L19  8/9|128A7 7/- |130C2 4/8| DK 8/d | EFi1  8/9 | HLAIDD8/6 | 4020 17/8 | UUs  7/-| X78  26/2 | OCT3 16/-
8AB?  4/-|6LD3  7/-|128C7 4/- |16l 18/-| DKo 18/8 | RF42  b/8 | HL42DD8/6 | FL33 18/11 |Cue  9/-|X79  21j- [ OC7T4  8/-
6ACT  3/-| 6LD13 7/-(123G7 8/- | 188BT34/11 | DKL  4/8 | EF50  2/8 HL133DD | PL36 /8 |UU7  8/8|XS1m 28/1 OC75 8/
8AG5 2/9 | 6LD20 5/6 |128H7 3/- |2168G 8/6 | DE92  8/0 | EFo4  3/- 6/6| PL3s 16/8 | UUS 12/8 | X101 238/8 | OC76  8/6
6AG7  8f- | GNTG > 128)7 b/ |220B 10/6 | DKes 8/3 | EF73  b/-| HN3og g5/-| PL81  7/- |UU9  5/8X109 28/2 | 0C77  12/-
GAJ5 8/6|6P1 18/11|128K7 8/6 301  20/- DL33 7/3 |EFS0  4/-| HVR2 9/-| PL82 5/6 | GU13 4/38| X118 9/6| OC?8 8/
GAKS b/-|6P35  8/-|128Q7 8/-|302 10/6| DL35 6/6 | EF83 9/o) HVR2A 9/-) FLS3 5/3 | UYIN 10/9| X119 /3 | OCBID 4/-
GARG 12/6|6P28  9/-|128R7 6/- |3038  15/-| DL63 6/- |EFas 4/9|1W3 B/6| PL84 8/- | UY21 8/9| X142 9/3) OC81M 8/-
ARS 't/8lepas 11/8|12usG 7/-|304  15/-| DLGS 16/~ {EFS6 /3| 174/350 5/0| PL820 8/ UY4l 5/-| Y63 5/-| OC82 10/=
6AL5 2/3 607G 4/6|12Y4  2/- (305  13/-| DL72 15/- | EF89  4/3| 1W4/500 6/- | PME4 9/6 |UYSS 4/3|ves  4/3|0Cs3  3/6
GAMS  ©/8|6037GT 7/9|13D1 8/~ |306  18/-| DLi5 30/- |EF91  3/-| KBC32 20/5 | PT15 10/~ | U10 9/- | Y65 5/-| 0C84  8/6
6AM6 /- |6R7G_ 6/-]13D3 5/ | 866A /6| DL92 49 |EFo2  2/6| KFss 12/8| PX4 9/~ | Ul2/14 7/8 263 /s 139 13/6
6AQ5 B/ | BR7GT u;. 1386 209 | 1622 12/8 | DL9s 5/ |EF95 5/-| K135 11/6| PX25 88 |Ue 10/ 788 §/- | OC140 19/-
GANG 20/-| 68A7 /9 |1sH7  9/6 |4033 15/.| DL95 6/~ | EFS7 11/8| KLL33 21/7 | P¥3L 8/8 | U17 /- | %77 3/. | OC170 9/8
GAT6 4/6|68Ci  4/9|1487 178 | 4687 71/-| bLe8 6/ | EFSS 10/-| KT3  7/6 | PY32 8/9 | U18/20 6/6 | Z329 8/~ OCI71 10/8
GAUS 6/~ 6807 4/9|15D2  6/- 5788  5/6| DLS10 10/6 | EF183 9/-| KT8  15/-| P¥33 10{- | U1 48/8 | Z71p  4/- | OU200 10/
6AV6 5/8|63H7  3/-|18 12/6 | 7193 i/9| DM0 5/- | BF1s¢ 8/3| KT32 '5/8| P¥80 5/6 |U2  15/- 2729 68 0oC20)  36/-
6B7 6/-|6BJ7  4/8[19 10/a | 7436 3j-| DM71  8/9 | EFS04 20/5| KT33C 4/-| PY8i  5/8 | Uz 8/- | 2749  9/8 | OC203 14/-
6B8G 2/8 | 63K7  4/8|19AQ5 7/9 | A1834 20/- | DW4/3608/6 | EE90 15/2 | KT36 209/1| P¥82 5/3 | U2 15/- | 4759 36/~ | OCP71 17/6
GBAG /- |08L7  5/9 | 19BG0G20/5 | ACO4s 8/ | DW4/5008/8 | EK2 25/11 | KT41 7/8| Pyas  6/3 U25  8/9 | Transistors | ORP12 12/6
6BE6 5/3.688N7 4/610H1 /- | AC2HL10/6 | DY88 7/ |EK32 §/-| KTa4  5§/9 Py 8/- | U26 7/9 | and diodes | BX641 10/-
6BG6G 13/8 |68Q7  B/9 | 20p1  13/5 | AC2PEN ESOF 24/- | EL2  19/6 | KTél 7/6 | PY80o 7/3 | USL 9/~ | AD140 25/- | TB2  12/8
6BH6 5/6|68R7 126 [50py  91/- 11/6| EssF  94/- | L3 21)-| KTes 4/-| Pysol 7/8{UsS3  26/2| AF102 27/6 | T83 15/~
6BJ6  5/6|6887  2/-| .0 1 PEN/ 580C 10/- | FLS2 23/ KTo6 13/6| Pz30 17/8 | Uss  18/6 | AF114 11/ V10/15A12/-
bus  8/6|oUtoT g/8|20F2 12-|7pp 196 | ElsoF 196 |ELSs %@ KT74 12/6| QP2 B | 2373 AFI115 10/6| XA102 18/C
6BQ7A 7/6|6U5G  5/-|20L1 326 | ACAPEN El148 1/9 | EL34 10/- | KT88 28/- | QP22B 12/6 | Uil lolu'nuo 10/- | XA103 15/-
6BR7 8/816Uia  9/6]|20P1 12/ EA50 1/8 [ EL35 10/- | KTW61 6/- | QP25 6/~ | U4s 8/-1AF117 5/6 | XA104 18/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF

VALVES - LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 13/-. DRM2B and DRM3B 15/6, LW7 21/~ LW15 24/~ RMO 7/11. RM1 5/3. RM28/3. RM37/9. RM412/9. RMG 17/8. 14A86
17/6. 14A97 19/6. 14A100 23/-. 14A124 26/6. 14A163 35/6. 14B130 31/~ 14B261 11/8. FC101 18/9. 16RC.1.1.16.1 8-, FC3}1 21/-. 16RD.2.2.8.1 11/-, 18RE.2.1.8.1
8/8. 18RA.1.1.8.1 4/-. 18RA.12.8.1 11/-. FC116 8/-. FC124 12/6. 8B3 10/8. C21 9/-. K3/40 8/-. C3D 11/-. C3B 14/8. R3/2D 4/3. Q3/4 3/7. K3/50 10/4.
ELECTROLYTICS. Can types: 32 x 32/460v. 5/8. 50 x 50/350v. 7/-. 64 x 120/360v. 8/3. 60 x 250/275%. 9/6. 100 x 400/275v. 12/8. 100/275v. 3/-. 200{276v. 4/-.
300 x 200/276%. §/8. Tubular types: 8/450v. 1/9. 16/450v. 2/9. 32/450v. 3/9. 8 x Bf450v. 3/-, 16 x 16/450v. 4/-, 32 x 32/350v. 4/-. B x 16/450v. 3/9. 32/350¥. 3/-.
MULLARD Midget silicon rectifiers, Type BY100. Output 250 volts } amp. No larger than a shirt button. 8/- esch. Series limiting resistance 1:8.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.

Termns of business:—Cash with order or C.
parcel insured sgalnst damage in transit for
valves, resistors, condensers, transformers,

. only. Post 6d. per item. Orders of £3 post 1 ©.0.D. 3/6 extra. All orders cleared rame day 88 received. Any
6d. extra. We are open for personal shappers 8.30—5.30 p.m. Sats. 8.30.—1 p.m. Complete llst of modern and obsolete
microphones etc. with terms of business. 64. Please emquire for any item not listed with 8.A.E.
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EVEN ¢ BETTER |
4a PERFORMANGE
P> PARISIENNE]/

THE “TEN STAR” TRANSISTOR
POCKET RADIO

With the NEW
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69/6

Price reduction made
possible by huge -demand.

% No external aerial or earth required. Y% Carrying handle fitted to distinctive % Hundreds of letters

% Free 9-volt long life battery. * zatin 30“’;}"‘ Polystyrene case, size from sat{s{z‘led-custom-
% Handsome  black and gold tuning L EREE . . G ef-z}(l;; mg,: riig:
dial graduated for long and medium % All new components including the Iﬁsﬂ“P iSiennes”
waves, highest gain transistors available. ::e:s stac::';let::fd s;:y‘
% 3-inch moving coil speaker gives loud % Valuable illustrated instruction and tribute to the unique
and clear reception on both long and reference booklet, 2/9. No experience after sales service.
medium waves even in your car and necessary.
guarantees your favourite Luxem-
bourg, A.F.N. and Light programmes.
: 7 it fOr eagy ™ = = e o= e e e o e e e —— —— e aa D GEEp GERS S CEEE WD GENED-SEEN WD
* e ncuding high |  PLEASE SEND FOLLOWING ITEMS -
“Q” ferrite rod aerial. i TICK BOX BELOW AS REQUIRED !
| ] FULL SET OF PARISIENNE —4
All components supplied COMPONENTS 69/6 NAME i
separately if required. . ADDRESS 1
I__] BOOKLET 2/9 POST FReE !
|
: I ENCLOSE CHEQUE P.0. MONEY ORDER INCLUDING 1
2/6 P. & P. FOR £, l

WOLVERHAMPTON

RADIO AND TV SUPPLIES

| 42, DARLINGTON STREET, WOLVERHAMPTON h
] Telephone No. 20315 P.W3,
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PORTABLE TRANSISTOR RADIOS
BACKED BY SUPER AFTER SALES SERVICE

"ROAMER SIX il TRANSONA SIX |NEW!

& 8 stages-6 trans- l @ 8 stages—é transistors
istors and 2 diodes. ¥ and 2 diodes.

Listen to stations l This is a top pertormance
half a world away recelver covering full Medium
with this 5 waveband § and Long Waves and Trawler
portable. Tunanle on g Band. High-grade powerful
Medium and ong l magnet 3in. Speaker makes
waves, Trawler Band g listening a pleasure. Push
and two Short waves. l pull transformers for ample
Sensitive ferrite rod ' E{)wer. Ferrite rod aerial.
aerial and telescopic any stations lsted in one
aerial  for  short l evening including Luxem-
waves. 'Top grade I bourgloudand clear, Attrac-
tranaistors, 3-inch g trive casc in grey with red

speaker, handsome l 'g.rllle. Size 8h x 41 x 14in. (Uses
- - case with gils fitti l P4 battery available any-
Size 64 x 44 X 1§in. where). (Carrying strap 2/-ex.)

Total cost of all p & p.3tg, FartsPrice Listand | T =
. & P.316. 7 otal cost of all P.& P.  Parts Price List

parts now only£4' I 9'6 easy buildplans 3!-. | parts now only 59 ,6 316  and easy build plans 116

---—----_--_—-—-—--—-—--—--—-——-———--

] 5 WAVEBAND
ROAMER SEVEN Mk Il PORTABLE OR
CAR RADIO

Amazing performance

ngs

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two

Short Waves to approx. 17 metres, Push-pull output for and specification
room filling volume from rich toned heavy duty 6in.

speaker. Ferrite rod aerial forM & L wavesand telescopic Total cost of parts now only
aerial for S Waves, Alr spaced ganged tuning condenser

ensures wonderful station selection, Simulated hide £5 .|9.6 P. 5’; 6P'

case with gilt trim and shoulder and hand straps.

Size 8 £ 7 x 4in. approx. The perfect portable and the Parts Price Li

jdeal car radio. (Uses PP9 battery available anywhere.} build p,r,;f,: 3‘,5_1, gndicozy
——-—-————-——————————————————————————————
[] o, . . amazed at volrme and per-

SUPER SEVEN | MELODY SIX [t

I 84., Stockton-on-1 ees.

@ 9 stages—7 transistors I
and 2 diodes

Covers Medium and Long |
Waves and Trawler band. The
ideal radio for home, car or
can be fitted with ecarrying
atrap for outdoor use. Com-
pletely portable—has built in
aerial for wonderful recep- |
tion. Speclal circuit incor-
porating 2 R.F. stages, push
pull output, 3in. speaker(will
Srive larger speaker). Size |
74 x 54 x 1iin. (Uses PP6 bat-

@ 8 stages—b transistors

and 2 diodes.
Our latest completely portable
transistor radio covering me-
dfum and long waves. Incorpor-
ates pre-tagged circult board,
3in. heavy duty speaker, top
grade transistors, volume con-
trol, tuning condenser. wave
change side switch. sensitive
6in. ferrite rod aerial. Push-pull
output. Wonderful reception of
B.B.C. Home and Light. 208 and
Q:nérso Cor]xt.m&nna‘l ‘s(nauo}?st.
Y ) ndsome leather look pocke:
Total t,ex'-y ﬁ.vnllable anywhere.) p. ¥ size case only 61 x3) x 11in. approx., with gilt speaker grille and

otal costof all  £3 | 96 © & P- | supplied witn hand and shoulder straps.

_parts now only 5 e Total cost of ail £4 P. & P. Parts Price List and

Parts Price List and easy build plans 2!-, | parts only Ly 3., easy build plans 2!-

TRANSONA FIVE |- [ POCKET FIVE

@ 7 stages—5 transistors | @ 7 seages—5 transistors and 2
and 2 diodes. diodes

Fully tunable over medium _ o
e overs Medium and Long Wavesand
%r;%gon n‘g’;."%ﬁ.“{‘d q;?g;.’;.{g; | Frawler Band, a feature usually
2 | e I found in_only the mosi expensive

rod aerial. tuning condenser. | 1a4jos. On test Home. Li "
g . Light, Lux-
:01“";” "g;‘g"\f’gh%: s;g;‘?ene embourg and many Continental
e e tive case, Size o | stations were received loud and
Lo Aty o ed sveaker | Clear: Destgned round supersensi-
e iutes 1289 DAL | tive Ferrite Rod Acrial and fine tone
avnlleribl anv@vher;) 2rin., moving coll speaker, hullt into agtractive black case with
LUQER i red speaker grille. Size 5} X 11 x 3iin. (Uses PP4 battery available

Total cost of all anywhere).
parts now only 42'6 Total cost of all 42,6 P &P.3- Parts Price List and
. R easy build plans 176

Parts Price List and easy
build plans 2'- P. & P. 3%6. parts now only

-—--———---—-——————————————————--———--——
All components used in our receivers may be pur- n
chased separately if desired. Parts price lists and ! Radlo EXChange co.
easy build plans supplied free with sets of parts or 27 HARPUR STREET, BEDFORD
available separately at prices stated. | Phone 2367 @ Opposite Co-op. @ 10—i p.m. Sats.
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NEW! I mA PANEL METER—

CLEAR PLASTIC WITH 35,_

PANEL LIGHT
No. 19, 2-8 Mc/s TRANSMITTER
RECEIVER

This  most
iamous
Army Trans/
Recelver
covers 2.8
Mc/s  (150-
87 metres In
two bands).
Hag an in-
tercom, am-
plifier. Designed for 12 and 24 volt operation but
supplied with "'P.W.” Malns conversion details. Uses
a § valve superhet receiver, L F. being 465 Ke/s, and a
8 valve transmitter designed for voice and C.W. oper-
atlon. Incorporates test and tuning meter for volt-
ages, aerial loading and current tests. Panel Controls:
Frequency tuning, P.A. tnning, Galn control, MCW
CW, R/T switch. Het-tone netting. Off-on Quench
aerial, AVC LT-HT—Drives tests. 1 i

HAWAIIAN PORTABLE RECORD
PLAYER Model MN707

Uses a unique
plek-up unlt,
turntable and
special gpeaker to
give amazing
volume and re-
production with-
out the use of
valves or tran-
sistors.  Battery
operated, plays
up to 12in. rec-
ords at 33!/, or
46 r.pm. p-
arate fine speed
and volume con-
rois, 45 r.p.m. e

adaptor and

stroboscope. Durable plastic cabinet, fully water-
proof with carrylng handle and record storage
compartment. Size 9in. dia. x 3tin. deep. Weight

PEC £5.19.6

SPECIAL OFFER
NOW ONLY

with instructions book.
Nnow onLy SBL oo

12ft, WHIP AERIAL (U.S.A)), 10/-,

SIGNAL INJECTION PROBE ITLI.

Push button operation.

Ideal for making rapid
checks on radios, TV, Amps
AUTOMATIC SOLDERING
SF.l.

tuners, etc. PRICE 42/6

IRON

30 watt. First in the country that
fceds soider automatically. Easy
one hand tion, lightweight and
extremely robust, gives you a third
hand. Tip and solder arp replaced at
the exact spot meeded, any required
amount of solder can be automatically
ied to the tip by adjustabie feed roller.
8tandard A.C. mains. Fully guaranteed.

oxLy 52/6

PORTABLE HIGH-FIDELITY
RADIOGRAM MODEL RP.200

Now you can have the best of both worlds: a super
sensitive and highly selectlve radio combined with
a high tidelity record player housed in a luxury
two-tone washable case. Plays any records up to
12in. at 16, 33'/5, 45 or 7% 1.p.m. Hus turutable
adaptor for 45 r.p.m. records as well as rubber turn-
table mat to protect vour records. Lightwelght
plck-up arm has turnover cartridge with Individuai
sapphire styll for LI”s or 78'a. Expertly designed
amplifier and high-fidelity speaker provide faithful
sound reproduction from radio or records. On/off
Volume Control; 200/250 v.; Bize 8} x 15 x 44in.
Cholce of two-tone grey or two-tone beige.

price £18.6.0

8.A.E. for leafict.

MM4 4-CHANNEL
TRANSISTORISED MICROPHONE
MIXER

Add muscial highlights and add!itional sound effects
to your recordings. The MM-4 permits mixing
of four signals such aa microphone, records, tuner
etc. into a single output. Inputs and output take
standard plugs. Fully translstorised and self.
contained in handsome case. 59 6

PRICE ONLY l

MINIATURE PORTABLE
TAPE RECORDER MODEL TCé0!
% Fully transistorised
% Dual track. )

# Combined
microphone/speaker.

+ Size only 104° x 33° x 28/, .~

Completely portable, seli-contained, full function
miniature tape recorder utilising advanced tran.
siator cireuitry with {-transistor push-pull ontput
stage to give vou quality reproduction you would
only expect irom unlts three times the price.
8imple controi for réwind/stop/playback/record,
and variable volume control. Attractive tan and
gold high tmpact poiy-vinyl case with transparent
anap on plexiglass top enabling unit to be operated
with top {n position. Complete with dual purpose
microphone/speaker, 200 ft. of tape, baiteries and
instruction book.

erice  £8.19.6
LEAD ACID
ACCUMULATORS
(Unspillable).

2 volta 16 A.H. Brand
new. Bize 4in. x Tin. x 2in.
8ix for 20/~ (min.).

(2/8 cach for callers).

CT.I0 HORN TWEETER

For true high fidelity
reproduction  of the
upper, middle and top

frequency ranges in
multi-unit speaker
installations.  Pressure

unity type utilizing a
spun  Aluminium dla-
phragm. Qutput 10
watts. Frequency res-
ponse 1500-1800 c.p.s.
Impedance 16 ohm.
Finished In matt black, flanged
and drilled for bafe mounting.

price. 29/6

RELDA EXCLUSIVE !!!
100,000 O.P.V. MULTI-TESTER

MODEL EP.100K. A handy size high sensitivity
multl-tester with a shock-proof meter of 9.5p1A.
Incorporates three germa-
nium diodes and simplified
meter ecale for easy reading.
RANGES: D.C. Volts: 0.5V,
2.8V, 10V, 50V, 250V,
50OV,
(35,000 ohm/V),
A.C, Volts: 2.5V, 10V, 50V,
250V, 1,000V (32,500 ohm/
Xb)b A‘D.O. AmAw: ;guA,
2505\& Ohms: 0-20K oll:::
0-200K ohm, 0-2M ohm,
0-20M obm. ' Centre—160
ohm, 1.6K chm, 16K ohm,
160K obhm, L.L: 18uA,
§%0u.A, 1.8mA, 18mA. L.V.
Decibels: minus 20db——plus 62db. 8ize: 5fin. x
3%in. x 2fin,
ORIGINALLY £14.14.0.

ovr pricE  £6.19.6 coxrrETE

10,000 O.P.V. MULTI-METER IN SEMI-
ASSEMBLED KIT FORM

RANGES: D.C. voltage: 0-8-30-120-600-1,000 v.
10,000 o.p.v.). A.C, voltage: 0-6-30-120-600-1,200 v.
(10,000 0.p.v.). D.C. Current; 0-120§¢4, 0-12-300 mA.
Resistance: 0-20K, 0-2 Meg. (150 ohm, 15K at'oentre
scale). Decibels: —20 to +63dB (600 ohms 1 mW.,
odbm=:0,775 v.). Accuracy: D.C. voltage and current
+2% f.s. A.C. voltage 4% f.s5. Reslstance +39%
of total seale length. 'Size: 4iim. x 3}in. x lin.
Complete with test leads, battery and instructions.

onLy 69/6
3-WAY SLIM CRYSTAL
MICROPHONE
MODEL  100C.
May be hand-
held, floor stand
or desk -stand

mounted or sus-
pended by lava-
lier cord. Res-
ponse  80-10,000
cps.  Built in on/
off 3witch. Out-
put level—352dB.
Omni-directional
head. Clips on or

of atandard
stand adaptor permitting tfiting for multi-angle
use. Butin chrome finlsh. Supplied complets with
table stand, cable and lavalier cord. PRICE 48,'

ALL DIRECTIONAL
STUDIO
CRYSTAL MICROPHONE
MODEL MC-70
A professional microphone with
360° pickup, using 8 new varinble
“D" shock mounted crystal car-
trlidge for added power and
sensltivity. Bmooth  rFesponse
(50-12,000  cps)  and natural
reproduction. 8ize 7in. high x 3in.
wide. Complete with shielded
cable and §in. stand kolder,

onLy 59/6.

MAIL ORDERS TO
P), 32a COPTIC STREET,
LONDON, W.C.I.

(DEPT.
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LY WITH SINCLAIR

BIBITA_IN’S LEADING TRANSISTOR SPECIALISTS

SINCLAIR MICRO-INJECTOR

THE SMALLEST AND MOST
EFFICIENT OF ALL-YET IT

COSTS FAR LESS

A fascinating instrument to build. Using two MICRO-ALLOY
TRANSISTORS the Sinclair Micro-Injector is a preciston sub-
minjature instrument which generates and

al into any part of a receiver or amplifier at any frequency
BY this means the location of any fault

s
from 1 Kc/s to 30 Mc/s.
can be rapidly found

The Sinclair Micro-Injector is powered by a 6d. standard bat-
tery which will last for about 6 months. Its size 1S 18/;" x 13/,"
x -, excluding the probe which is ¥/," long, by far the smallest
Assembly
simple and will take even a beginner only half-an-hour. Clearly
instructions are provided together with

instrument of {ts kind available.

llustrated buildi
operating instructions. 0

% COVERS | Kc/s to 30 Mc/s.
*

ket AUDIO EQUIPMENT

Fotal cost including oll parts, MAT
Transistors, printed circuit board, plated
probe, and case in royal blue with gold
trim.

SERVICING

PERFECT FOR FAULT FINDING AND

FOR RADIO AND ALL TYPES OF

27/6

injects a test

is extremely

Size of Case:
ONLY 14, X i%,," x §*

MICRO
&% AMPLIFIER

.
Designed to laboratory standards
This fantastically minute, powerful amplitier s
smaller than a 3d. piece. With a (requency
response from 30 to 50,000 c/s + 1 dB. and Power
gain of 60dB (1,000,000 times) it makes a superb
broadband R.F. amplifier as well asa a sub-
miniature hi-fi amplifier with an output suitable
for any earpiece or even loudspeaker. With
MAT Transistors, brand new micro-miniature
quality components and micro-printed circuit.

'SINCLAIR
SERVICE
SATISFIES

“SINCLAIR radioni

TRS

Combined
Pre-amplifier
and {W,
Power
Amplifier

It goes with anything !

Gives perfectly clean half watt of audio power even from
very low oulpul sources.
unconditionally guaraniced.

@ CIRCUIT—5 d

Supplied ready built and

and e
compenssting diode in a transformerless comples
mentary-symmetry configuration.

® POWER OUTPUT—500mW undistorted into 15

ohms.
@ SENSITIVITY—0.5 mV.
® POWE!
® FREQUENCY RESPONSE—50 c/s to 20 kefs +£3dB.
® SIZE—24 x 1} x %in.
@ POWER REQUIREMENTS—-10 mA quiescent and

R GAIN—80 db (100 million times).

150 mA peak from 9V. battery or power supply.

WITH OPERATING 59 / 6

INSTRUCTIONS
READY BUILT

" THE WONDE
‘SINCLAIR RA
o TRANS

GIVE YOU BETTER THAN
EVER PERFORMANCE

M.A.T’s
MICRO-ALLOY TRANSISTORS

Extremely high power gains at all levels
of collector current and voltages, and at
frequencies from A.F. to 100 Mc/s. They
may be used in Dlace of ordinary transis-
tors to give greatly improved performance

in any circuit.
MAT 100 High galn low level type 7/9
MAT 101 Extra high gain. low level

type 8/6
MAT 120 High gain, medium and

high level type 79
MAT 121 Extra high gain, medium

and high level type 8/6

SPECIALLY FOR V.H.F.

AND U.H.F. THE ADT.I40
This Sinclair transistor, only /5" high x
14.* dia., is specially for F.M,, ’I‘.\f.. V.H.F,
and U.H.F. Made by the alloy-diffused
process. Has a typical albha cut-off fre-
quency of 400 Mcfs. Power gain is 15dB at
100 Mc/s and 9dB at 200 Mc/s. -

e
GOLD BONDED DIODE GHRD.60
Gold contact wires give greatly reduced
forward resistance and greatly increased
reverse. Gives greater sensitivity iIn
all transistor circuits up to -
500 Mc/s. Size " x !,," diam.

YOU'LL GET MORE OUT OF
TRANSISTORS WITH THESE

Each is crammed with invaluable infor-

mation, tested circults and layout dia-

l%/}'ams for receiylgrs and equipment using
e

TS, 140, etc.
©22 .Tested Circuits using
Micro-Alloy Transistors” _ 5/8 post free
“Tested Short Wave Re-
celvers using MATS" 5/8 post free
““Tested Superhet Circuits for
Shortwave and Communica-
tion Receivers, using MATs" 6/8 post free
Special Offer to ‘‘Practical
Wireless” readers ALL ls,-
Three Books for

Post free

¢s LTD. 69 HISTON RD. GAMBRIDGE
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THE MOST
FANTASTIC TRANSISTOR

PERFORMANCE YET—GIVES YOU

PRACTICAL WIRELESS

THE SINCLAIR
SLIMLINE

EUROPE IN THE PALM OF YOUR HAND

Build one for youelf\/l[~

693

Cive oné for Xmas .'

This is the ultimate in personal radios—so small, you can take it with
you everywhere—so powerful it will give you many programmes from
which to choose and with selectivity and quality that are truly
astounding. Once you have heard the Slimline, you will never want to
be without it. Building it is fascinating too, and if you want to give
presents that will really be welcome—build and give the Slimline for

UNBELIEVABLY
SMALL - 215 x 11l x 27
e
BUILD IT IN A
COUPLE OF HOURS

Xmas.

I’s so elegant and takes up no more space than a

packet of cigarettes. Tunes over the entire medium waveband.

A MASTERPIECE OF
DESIGN AND PERFORMANCE

The heart, of the SHmline is its wonderful

Transistors and highly efficient cir-
cuitry. Building is so easy, too. With well
presented instructions, improved solid
dielectric tuning capacitor, printed cir-
cult board, sub-miniature

components, blue and gold
case and featherwelght 49/6

high quality earplece,
total cost comes to

Block letters please

To SINCLAIR RADIONICS LTD., 69 HISTON RD., CAMBRIDGE

PLEASE RUSH......................
FOR WHICH 1 ENCLOSE £

................................................... s

LIGHT PROGRAMME 800 MILES AWAY

From M.V. “Orelia”, E.D.H.W. writes—

“I have just completed your Slimline Receiver and I
am amazed at the results. 800 miles from the U.K. I
could still hear the light programme. I have built
quite a number of recelvers in the last few years but
none with as good a result as the Slimline, I have
now my shipmates interested, and more orders will
be forthcoming in the future.” o
The originat of this and many more enthusiastic
comments can always be seen at the offices at any time,

FULL SERVICE FACILITIES
ALWAYS AVAILABLE

S e o OonORC 000000 12'

R CED ARG S e G SEN G Gh GED e Ghe Ghe D G P G M TED Ghe Gh GG GRS mae MRS e GED oun omm §
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B d néw individuall KT76  8/8 %U2150Aa$9 ‘}1;7‘0 g;— ggic %g
. KTW61 5/6 41 (] - 6
. brand new individually Kol % | Tree g,_ igf ;/_ gg%g g;_
KTZ63 6/- | TP26 15/« f- .
checked and guaranteed LP2 105. TTI1 8/- | 185  4/6 | 6BW8 8§/~
M8100 9f- | TT16 80/ | 1T4 8/~ {-6C4 2/8
M8142 12/- | TTR3L 60/~ | 2A3 6/ | 6csG  4/-
V A LV E s M8180 5/- | TZ0520 4/~ | 245 6/- | 6C5GT 6/~
MH4  4/- | Tz20 16/~ | 2A8 70~ | 6Ce 4/-
ML6 6/ Ulz/u 8- | 2C28 8/ | 6C6G  B/-
AC/HL 4/6 | E1415 30/~ | EF183 8/- | MS/PEN 6/- 6/- | 2C26A 8/ | 608G 38i-
ACP4  8/- | Els24 12/6 | EF184 8/~ [ NGT2 10/- ms 8/6 | 2C34  2/8 | 6CH6  5/-
AC6PEN 5/- | E2134 16/- | EL32 8/8 | OBs  7/- | u25  11- | 2043  42/6 6D6 8/~
AR8  5/- | EA50 1/6 | EL34 8/8 | OC3  5/6 | U2  11/- | 2C46 30/~ 6/-
ARP3 38/- | EA78  7)- | EL35 5/ | oD3 5/ | U27 8- | 2C51 12/ srac
ARP4 3/6 | EABCSO 6/~ | EL38 17/6 | 024 4/- | Us2 5/- | 2D21 /- | 6F5GT 5/9
ARP12 2/6 | EACO1 3/ 141 7/3 | PABCso 7/- [ US0O1 17/8 | 2X2  8/- | 6F6G 4/~
ARP21 7/- | EA¥42 8/- | EL42  8/- | PCC84 5/6 | UABC80 5/ | 3A4 4/- | 6F7 8/-
ARP24 38/6 | EB34 1/6 | EL50  9/- | PCC85 7/- | UBC4l /@ | 3A/167/M 6F8G  6/8
ARP34 4/ | EBO1  3/- | EL81 8/6 | PCC89 10/- | UBF80 6/6 | * 25/ | 6F12  4/8
ARTPL 6/- | EBC33 6/- | EL83 7/- | PCF80 7/- | UBF89 7/- | 3B7 5/- | 6F13  5/-
ATP4 2/8 | EBC41 6/8 | EL84 5/ | PCF82 6/8 | UBL21 31/~ | 3B24  5/- | 6F33 4/
ATP7 /8 | EBCSL 6/6 | EL85 8/ | PCF84 10/- | UCH42 7/- | 3828 15/~ | 6F33  8/8
AU7 b50/- | EBC90 5/- | EL9L 4/ | PCL81 9/- | UCH81 7/- | 3B28 50/- | 6G6G  2/8
B84  10/- | EBFS0 6/8 [ EL95 6/~ | PCL82 6/6 | UCL82 8/- | 3Q4 8/8 | 6H1 8/~
BSS4  47/6 s 384 s/- | ansm 178
BT19 25/ /i 3v4 5/9 | 614 9/-
BT35. £5/- 5A173G B/- | 6J4WA 10/-
BT45 . 15M 5A174G b/~ | 616 3/6
BTS3 ~ 85/- 5D/257/M 865G 3/-
GC3L  2/- 19/~ | 66 3/6
ClL. 8- 5R4GY 9/. s.mw /-
CL33 .9/« 5T4 U 5/-
CcV7l 8- 5V4G  8/= 6[\6(‘T 5/68
CV77 . 6le 5X4G  8/8 | 6K7G g/-
cv102  1/- 5Y3G_ 4/= | 4K7GT 4/9
cviea  4/- 3f- | 5YBGT 5/~ | 6Knt 4/
CVanl4 - 5YBWGTB | 6#KRGT 8/3
CV4nl5 5/ \ km» 8/- 9/- | AKEM  8/8
CV40Ls 10/ E VT105/30 574 8/6 | 6K25 12/~
V4045 40/- j 2 16 | 524G - | 615G 8-
CY3l  6/. | ECHSI 6/- | FW4/5008/6 | PX4 14/~ | VR150/30 6AB7 i | 6LG s[.'
D1 1/6 | ECH83 7/8 (,u 236G 9/~ | PX25  9/- 5/- | FACT  8/- | GL6G  8)-
D4l 3/3 | EcLso 6/- 1[371K PY32 98 | VT4C 20/- | 6AG5S 2/6 | 6L6GA 7/8
D77 4/3 | ECLa2 %/8 19/- | PY33 10/- | VU39 6/ | 6AG? 8/~ | 617G  4/8
DA30 12/8 | ECLA3 10/- | GBO/2G 5/- | PYs0 5/6 | VX3256 4/- | 6AH6 10/- | 6L34  4/8
D. 6/- | ECL86 10/- | GZza2 12/- | p¥sl 5/6 | w21 5/- | 6AF5  8/8 | 6LD20 B5/9
DD41  4/- | EF3e 3/6 | Gz34 " 8/- | PYs2 5/- X66  7/8 | 6AJ7  8/- | 6N7 8/~
DET5 8/- | EF39  4/- | H83 7/ | PY83 8- [ Y63 /- | 6AKS 5/ | 6N7G  b/9
DET20 2/- | EF40 9/- | HF300100/- | PY800 8/ | Ya5 4/. | 6AKS  6/- | 6Q7G 6/~
DF9L 8/ | EF41  6/9 | HE54 22/8 | Pz1-35 9/~ | Y66 8/- | 6AK7  8/- | 6R7 6/~
DF92  8/- | EF50 1/6 | HL2K £/8 | PZ1-75 12/~ | Z800U 20/ | 6ALS  4/- | 68C7  7/-
DF96 6/- | EFs4  %/3 | HL23 6/- | QP21 8/- | 1A3 8/~ | BALSW 7/- sscm’r 50-
DK92 7/- | EF7l  7/8 | HL23DD /- | QP25 5/ | 1AsGT 5/- | 6AM5  2/8 | a8G7  5/-
DK96 6/6 | EF72 5/~ 141 4/- | Q89510 5/6 | 1C5GT 7/~ | 6AMS 4/ ﬁSHSGT 5/6
DL92 5/ | EF73  5/- | HR8 15/~ | Q81202 8/- | IDRGT 8/~ | 6AQ56 7/~ 3/~
DL93 8/- | EF74 4/- | HVR2 9/- | QVO4/7 7/- | 1IETG  7/8 | 6AQ5W B8/~ ss.n 5/-
DL 6/- | EF80  5/- | K3A  10/- | R3 8/- | 1F2 3/- | 6A86  4/- | 6BJ7GT 5/6
DL96  6/- | EF85 6/~ | KT32 8/- | 8P2 8/6 | 1G6GT 6/- | 6AB6W 9/- | g8J7Y 6/8
DL819 15/- | EF86  6/- | KT33C el/- 8P4l 2/~ | 1L4 2/8 | 6AT6 4/~ | gax7  4/8
ES0F 25/~ | EF89  4/8 { KT44 5/9 | ap61  2/- | 1LA6  8/- | 6AUS 7/
ELl48. 2/6 | E¥ol gfp | KT63 4/~ | 8P2lo /6 | 1LC6  7/- | 6AX4 8j. | OBL7GT b/6
E1232 9/- | EF92  2/- | KT66 12/0 | BTV280/40 1LM4 4/~ | 6B4G 8- | 68N7  4/8
E1266 50/- | EF95 5/ | KT67 15/ 12/6 | 1N43 4/~ | 6B7 5/- | 68Q7  6/-

MANY OTHERS IN 8TOCK fnclude Cathode Ray Tubes and Special Valves.
C.0.D. 2/6 extra. Overseas Postage extra at cost.

.

MARCONI COMMUNICATION
RECEIVERS. CR.150. Frequency
coverage 2-60 Mc/s in 5 bands. Two IFs.
Ist 1,600 ke/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pensation. Electrical and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass from 100 ¢/s to 10 kefs
in 5 stages. Acoustic filter associated with
100 ¢!s. Bandpass position for CW recep-
tion. Facilities for diversity reception. In
as new guaranteed condition with original
mains power supply unit £70 or without
power supply unit £60. Carriage 30/-.
CR.150/2. Frequency coverage |.5—22
Mc/s in 4 bands, all other features as in
CR.150. Price £35. Carriage 30/-.

P.C. RADIO’S mains power supply unit

for above, 90/-,

H.R.O. Senior. Table Model. In
excellent, fully checked, and tested
condition (without coils and power pack),
£15.10.0. As above but rack mounted
model, £14.10.0.

Individual frequency coils for above
£} each set or set of 9 £8. Either model,
carriage £1.10.0

Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/-. . P..& P. 4/-,
CONNECTORS FOR TCS
‘RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P. 26,

CHR HIGH RESISTANCE HEAD-
PHONES. New, 16-, P, & P, 6,
NEW DLR LOW RESISTANCE
BALANCED ARMATURE HEAD-
PHONES. l0/-. P. &P, I'6.
TWO IMPORTED RX's HIGH
QUALITY COMMUNICATION RE-
CEIVER, Type JR 101. 540 kc/s-30 Mc/s
in 4 bands with bandspreads for 3.5, 7,
14, 21 and 29 Mc/fsb ands. A built-in "Q
Mulciplier™ permits the selectivity to be
raised to a very high value. Vertical **S§"
meter. Automatic interference sup-
pressor. 22v A.C. Valves: 6BA6 (3);
6BE6 (2); 6AV6 (2); 6AQS5; 5Y3. Weight
approx. 20 Ibs. Meas.: 15 x 10 x 7in.
Price £45, carriage free U.K,
COMMUNICATION RECEIVER
Type SR 40. 540 Kc/s-31 Mc/s in 4 bands.
Built-sin  5in. loudspeaker, telescopic
aerial for SW reception. Calibrated *'S*
meter, automati¢ interference limiter.
BFO circuit. 220v. A.C. Weight approx.
15 Ibs. £29, carriage free UK,

R.209 RECEPT'ON SET. A {0-valve
hlgh-grlde Superhet Receiver with facili«
ties for receiving R/T (A.M. or F.M.) and
CW frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and

P.C. RADIO LTD

170 GOLDHAWK ROAD, W.I2
Shepherd’s Bush 4946 X
Open 9—5.30 p.m. Thursday 9—I1 p.m.

6887 2/~ | 30 5/- | 1619  5/-
6U4GT 9/6 | 30Ci5 10/- | 1625 6/-
6V6G 5/ | 30F3  8/6 | 1626  3/-
6V6GT 5/6 | 30FLL 9/6 | 1620  4/6
6V6M  8/- | 30P19 14/ | 2051 5i-
6X4 4/- | 30PL1 10/6 | 4043C 18/
6X5G  5/- 30PL13 10/8 | 4063 8/-
6X5GT 5/3 7l- | 5704 9/-
6Y6G 8/~ 35’1' 17/0 5726  6/6
6-30L2 10/- | 35W4 5/ | 6084 -
624 5/- | 3523 8f- | 6065 6/~
7B7 7/6 | 35z4GT 6/~ { 7193 1/
7¢6 10/~ |-35Z5GT 8/- | 74756 8-
7C6 - | 37 4/+ | sol3a o5/
7C7 5/- | 38 4/- | s001  8/-
7H7 78 | a1Mp  4)- | o002  4/¢
7Q7 7/~ | 50LGGT 6/6 | 9003  6/-
V7 5/~ | 53A 716 | 9004  2/8
724 4/ | 58 6/- | 9008  2/6
7034 80/~ | 59 8/~
8D2 2/8 | 75 5/8 C.R.
D2 8- 1 78 5/~ Tubes
11E3 " 17/8 | 77 8/- | CV1596
1246 28 | 78 5/~ (093) B5/=
12aH7 6/~ | 80 5/6 | E4103/B/4
12AH8 11/~ | 81 8- -
12AT7 44 | 82 8/- | E4504/B/16
12AU7 5(- | 84 8/- 28/~
12AX7 6/- | 85A2  8/8 | VCR97 28)-
E 89 8/- | vcriss
1 B~ -
210VPT VCRI139A
7 pin 26 85/~
220PA  7/- 3BP1 30/
220TH 4/~ 3FP7  45/-
225DD 9/ 5CP1 25/
BOTA 5/8 bFPTA 25/-
76 2508 8-
1~ KeM 10/ | 8574 70/-
12QTGT 4/6 | 368A sl M
12947 7/~ | 3934 15/~ | omes o 6)- |
12807 4 | 4364 8/- | gals  12/8
L A
+ 12811 /- | 715 - -
[ I A 6087C 350/
128K7GT 803 .
. 8- |85, 80| . %”l‘“l'
128N7GT 807BR  8/- | ,.Jolver o
59 |.808 8- | ®suzr s10
128R7  b/- |'813  88/- | FROTT 500
124 . 2/- [ 8294 30/- | 3Feo.p
14L7 7/~ | 829B 50/~ 287110/
1502 6/ | 830B  4f- | oo B’so,'
1963 10/~ [ 832 15/ | I2% ! sor-
19G6 9/~ | 837 9/= 725‘: i
19H1 /- | 843 /=
2042 17/6 | 866A 14/-
20P4  17/8 | 954 2/8 Transistors
21B6 - | 955 216 | oc26 26/~
25L6GT 7/- | 956 g/ | OC44  6/-
25Y5. 3/~ | 957 5/- | ocas 8-
2574G  6/6 | 958A  4/- | oC72  7/-
2575 7/6 | 1612 s/- | ocsL -
25Z6GT 8/6 | 1618 8j- | ocsz  1oj-

U.K. orders below £1 P. & P. 1/-; over £1,.2/-; over £3, P.-& P. free.

mcorporatmg its own vibrator power
supply unit driven by a 6 v. batter (2
po'nt connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudrpeaker
or phone output. Dimensions- Length
§2in., width 8in., depth 9in. Weight 23.1b.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special head-
phone and Supply leads, Carr, £I.
CARBON INSET MICROPHONE.
G.P.O. type, 26, P. & P. I16,

PANEL METERS (round)

0-20 microamps 28" D.C. 79!-
0-500 microamps 2 D.C. 20/
0-500 mlcroamps 2* D.C. 30/-
O-1mA* D.C. 1976
0-25mA 2 * D.C. 1976
0-30mA 24" D.C. 121-
0-100mA 2" D.C. 1o/-
C-200mA 2y" D.C. 10/-
0-250mA 24" D.C. 10/
C-300mA 2y" D.C. 1o/-
0-50CmA 2" D.C. 10’-
150-0-150mA 34”- D.C. 29/.
0-4 amps 24" Thermo 8/
C-15v 2¥" A.C. 1776
0-50v 2} D.C. 28'-
0-150v 24" A.C. 24/-
0-300v 21" A.C. 22/.
0-500v (shunt) 2{" D.C. 20/-
0-600v 24" D.C. 15/
0-5kv 33" electrostatic 85/-
0-10kV 23" .C. 63/«
Freq. 0-70 ¢/Sec.

125v 3y 52/.
*Western, as usually used also in H.H.O.

“S" meter.
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THE FINEST R

TRANSISTOR RECEIVERS

we consider our construction parcels to be the finest value on the home con-
structor market. f on receipt you feel not competent to build the set,

you may return it as received within
refunded less postage.

ANGE OF

7 days, when the sum paid will be

The SKYROVER

Controls: Waveband Sel-
lector, Volume Control
with on/off Switch, Tun-
ing Control. In plastic
cabinet, size 10 x 8} x 3Hin.
with metal trim and
carrying handie.

Can be bullt for

£10.19.6

Post & Pkg. 5/ extra.

Data for each receiver 2/8 extra.
U2 batteries. 2/8 extra.

celver,
The S

coil

instruc

500 MW

KYROVER and SKYROVER
Medium Waveband and Short Waveband 31-94 M, a
separate switched band-spread ranges, 13M, 16M, 19M and 25M.,
with Band Spread Tuning for accurate Station Selection. The

ack and tuning heart is completely factory assembled,
wiregand tested. The remaining assembly can be completed in
under bhree hours {rom our easy to follow, stage by stage

Te
\VAVEBAI&D COVERAGE: 180-576M:
Spread on 13, 16, 19 and 25 metre Bands.

Four Leak-Proof batteries,

LASKY'S FIRST AGAIN!

Now offer to the Home Constructor - full short wave Coverage

The SKYROVER
adthe SKYROVER DE LUXE

GENERAL SPECIFICATION:
7 transistor plus 2 diode superhet 8 waveband portable re-
Operating from four 1.5 torch batteries.
DE LUXE covers ;h& ful4l

50

SPEC ll-‘l( ATI()‘\.
Superhet, 470 Kc/s.
Uses 4-U2 batteries.

Refunded 1if you purchase the parcel.
3/4 extra.

All Mullard Transistors and Diode.

Lteriecn 5Bln ngramig ’xl\qlag et P.M. Speaker.
to read D1 cale. Band Sprea ning

Pasy o escopjc Aerial & Ferrit.e Rod Aerial,

31-94M and Band

Foul
All Camponents Avauable Separately.

The
SKYROVER de que .

Tone Control Circuit is incorpora-
ted, with separate Tone Control in
addition to Volume Control, Tuning
Control and Waveband Selector. In
a wood cabinet. size 114 x 64 x 3in
covered with a washable materl&l.
with plastic trim and carryin
handle. Also car aerial socketﬂt.te

builr. for £I20I906 6/ extra.

“SPRITE”

Can be built for

79/6

P. & P. 3/6 extra.

* Slx-Tmnsistor Superhet Mintature Per-
sonal Pocket Radio. ong and Medium
wavebands. % Ferrlte Rod aerial. & LF.
Frequency 470 Kc % 3in, Speaker,
% Printed circutt 2 x 2in. % Slow Motion
rive. ¥ In Plastic Case. Size 4 x 2} x iin.
In order to ensure perfect results. the
SPR!TE 18 su%plled to you with R.F. and
LF. stages. river and Output stages
ready huilt with all components mounted
on the Prmted circuft, The SPRITE pre-
assembled, plus cabinet, speaker and all
components for final construc- 79
tion, at the inclusive price of
P. /6 extra. Data and instructions
sepa.rat,ely 2/6. Refunded if parcel is pur-
chased. Real call leather case! wriststrap,
personal earphone and case for earphone
and battery 12/6 the lot extra. Make no
mistake this is a SUPERHET receiver
of genuine commercial uuulll\. 1t is
not a regenerative elrcuit.

IDEAL PRESENTS

BOY’S TRANSISTOR RADIO

Ready built, 2 transistor pocket
radio, in attractive plastic case, size
only 4 x 24 x lin. Fitted with 2un
loudspeaker. BSocket for personal
earpiece & telescopic aerial. Works
from single PP3 type bat-

tery. Fully tunable over
full medium waveband.
Supplied complete with
earplece, telescopic aertal,
carrying gur e and 9 volt
battery. Ideal Blrthday or
Christmas Present.

LASKY'S PRICE

wit.g all accessories

6§ TRANSISTOR POCKET RA v 1wy
built, 4 x 2§ x lin. with 2Hin. speaker. Uses
single PP3 type battery. Supplied com-
plete with personal earpiece and leather
case. Tunable over full medium waveband.

LaskY's PRICE J QI @ RERIE

Complete with all accessories.

PRIVILEGE PARCELS

choice at a worth while cash saving. Some examples are listed below, but we shall b®
pleased to quote our ''Privilege Parcel” Prices for any selection of equipment of your
Send us details of Your requirements.

own cholce.

Tudor Stereo Tudor Stereo Amp-

A “Privilege Parcel” allows you t°
purchase the Audio System of youl

Collaro B8tudio Tape | Collaro Studio Tape

Amp-
Connoisseur Crafts-
man, 2-speed tran-
scription plaver..

£16. 6.6
Decca FFS8 Stereo
Pick-up.... £18.18.0

Total €50, 4.6

“Privilege Parcel’’
Price; £47.10.0.

Ufier _..... £15. 0.0
Braun PC4L Btereo
Transcrlpuon Unit
£12. 9.8
¢ x Sharon Loud-
spkr systems
£19.19.0

Total £47. 8.6

“Privilege Parcel"
Price: £45.0.0.

Deck, b-brack model
£10.10.0

ﬁg.skv 8 Tape Arlnp-
P'tablé Case £5.15.0
T x 4in. spkr. 15.6

Total £24. 0.0

“Privﬂege Parcel"
Price: £22.10.0

Deck, $-track model
£13.19.6

Martin Tape Ampli-
fier, i-track model

£12.12.0
Portable Case with
Speaker.... £5, 5.0

Total £31.16.6

'Privilege Parcel"
Price: £30.0.0.

Carriage and Packing on all the above parcels. 10/6 extra.

“RERLISTIC” Seven

Y% 7-transistor Superhet. + 350 milliwatt
output into 4in. high flux speaker.
W% All components mounted on a single
rinted circuit

ard, size 6% x
54In. in one com-
plete assembly. |

Y% Plastic cabinet
with carrying
handle, size 7 X 10 ‘==
in Red/
Blue/Grey
Grey. %o
Easy to read Dial. i
¥ External socket
for car aer
* LF. frequency ‘470 Kcfs.
internal aerjal. QOperates from PP9 or
similar battery.  Full oomprehenslve
data suplied Wlth sach recelver. All
colls and I.F.’s etc, fully wound ready for
immediate assembly.
An Outstanding Receiver. LASKY'S
PRICE for the complete parcel including
Transistors. Cabinet, Speaker, etc., and

Full Construction ‘5.'9.6

Data.

P.&P. 4/6.

PP) Batt. 3/9. Da and instructions
separately 2/6. Refunded if you purchase

the parcel.

REALISTICSeven DELUXE

By popular request a De Luxe version
of the well-proven Realistic '‘Seven''
now avallable. With the same electrical
specification as standard model--PLUS
A SUPERIOR WOOD CABINET IN
CONTEMPORARY STYLING, covered in
attractive washable material, with super-
chrome trim and carrying handle. Also
a full vision circular dial, externally
mounted to further enhance the pleasant
styling. ALL FOR ONLY

P. & P. as for Std. model ‘I EXTRA.

* Ferrite rod

207 EDGWARE ROAD,

LONDON, W.2.

Near Praed St. PADDINGTON 3271/2
BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders lo Dept. P.W., Edgicare Rd

33 TOTTENHAM COURT ROAD, W.I.
Nearest Stn., Goodge St. MUSEUM 2605

Telephone! Fleet Street 2833,

I 152 /3 FLEET STREET, LONDON, E.C.4
Open all day Thursday. Early closing Sat
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Infra-Red
Make Heaters
up one
of thease
latest type
hesters, Ideal for
bathroom, etc. They
are simple to make rrom our
easy-to-follow instructions—uses sgilica
enclosed elements designed’ for the correct
jnfra-red waveiength (3 microns). Price for
750 watt element and metal casing 3s

PRACTICAL ‘WIRELESS

CABINET & PICK-UP

Made for a famous company
intending to make a Battery
Record Player but changing their
minds. This is an extremely fine
looking cabinet, must have cost
at least £2 to make. It is complete
with bandle and fasteners as
fliustrated. Also included in the
parcel is a Cosmocord pick-up
with crystal cartridge and sapphire
stylus, Both items new and per-
fect. Only 18/6, plus 4/6 post and
1ngurance.

illustrated 18/6, plua 2/6 post and

Limited Quantity Only
Waterproof heater wire, 16 yds. length,
70 watts, Belf-regulating temiperature
control, 10/-, post free. .

Microphone
Inserts

American made. Dyna-
mic type. Real bargain
at 8/8, plus bd. postage.

Crystal
w2

Beginner’s Superhet

& supplied to e
many schaols
and  colleges.

A simple
basic superhet

to un-
derstand and
which can be
progresgively
extended —
deal, for students—components

include
—valves—metal rectifier tuning condenser

—LF, transformers, etc.
superhet except speaker.
3f- -post and insurance.
free or sep. 1/6. E

TV CAMERA LENSES
16 mm. lens in mount, 8.5 and triple
.suutigmntic suitabte for vidicon tube,

.10.0.

In fact complete
Price £3 plus
Data included

Cabinet Snip

This fine cabinet
a8 illustrated but
less control knobs
is available this
month at a
epecial enip price
of 15/6, plus 4/6

post and
insurance,
Bize is 13}in.
x %in x
4in.and it
is nicely
covered in
two tone
I.Cc.1.
fabric.

Yaxley Switches
1 pole, 2 way  2/= 1 pole, 3 way 2/
1 pole, 4 way £/3 1 pole, 5 way 2/8
1 pole, 7 way  3/- 1 pole, 9 way 3/~
1 pole, 11 way 3/ 1 pole, 12 way 8/8
2 pole, 2 way 2/3 2 pole, 4 way  2/6
2 pole, § way 4/~ 2 pole, 6 way 3/6
2 pole, 12 way 5/6 3 pale, 3 way  2/=
3 pole, 6 way  4/- 3 pole, 12 way 8/6
4 pole, 2 way 2/~ 4 paie, 3 way  8/6
4 pole, 4 way  3/6 4 pole, > way  8/6
4 pole, 6 way  6/6 4 pote, 11 way 10/8
4 pole, 12 way 11/6 5 pole, 3 way 4/6
5 pole, 6§ way 8/« 5 pole, 12 way 14/68
6 pole, 2 way 3/6 6 pole, 3 way 4/6
6 pole, 6 way 9/8 6 pole, 11 way 18/6
6 pole, 12 way 17/ 8 pole, 2 way  4/8

718

6 pole, 4 way 6/8

8 pole, 12 way 23/8 12 pole, 2 way 8/6

12 pole, 5 way 16/6 12 way fader  3/6
1 pole, 6 way Incremental shorting, 3/8

& pole. 6 way 11/6

Bargains For Callers
We always have plenty, eg., T.V

Cabinets, ideal for shelves 2tc., 2{6 each.

Tabby Equipment

With details to make Closed
Circuit TV  Lens System.
“8ee in the dark™ equipment
comprising 5,000V power pack
which contains ignition coil
vibrator etc. Control unit,
interconnecting cables and Infra-
red binoculars. Offered for
one month only at the give
away price of £8.190.8, plus
10/~ carriage. These are
unused, just as: received from
the Ministry, believed in good

working order but sold without
B guarantee,

THIS MONTH’S SNIP:

E.M.L
SINGLE PLAYER

Complete with  turnover
crystai pickup with Sapphire
styli—standard 4 speeds.
Good quality product using
shaded pole motor caretully
== trued for best performance.
Fitted 8fin. turntable and rubber mat. .

LA e Tt

- Offered this month only at
Post & Insurance 6/6.

MAINS MOTOR

Buitable to drive fan, small model drilling
machine ete. A.C. only, self starting. 8ize
2in. diameter by 2in. long (plus spindle).
Ouly 9/8, plus 2/6.

Tape recarder type motor Byncronous
working 230 voits. 12/6, plus 2/6 post.
Ditto but moie powerful 20/, phis 2/6.

“CORONET” Mk. 11l

An excellent pocket size set using 3 MAT transistors for the oscillator
and L.F. gtages and 3 junction types including a matched pair for the
output stage. Tt fully covers the medium-wave band and that part
of the long-wave band to bring in B B.C. Light. The circuit mclm.les
2 highly efficiert slab aerial and Plessey tuning condenser incorporating
wave change switch. Overall size approximately 4} x 24 x 1pn.
Supplied complete with carrying case, this two-wave pocket wet is
available whilst stocks Iast at the very low price of £3.12.8,

MULTI-METER
BARGAIN

Model number EP10K. Extra wide
scale fitted corner wise for compact-
ness, extra accurate as it uses 1%
components. Sensitivity 10,000
ohms per volt A.C. and D.C. ranges.
D.C. voltage np to 1.2KV in §
ranges. A.C. voltage up to L2KV §
ranges. D.C. current up to 300mA
3 ranges. Resistance up to 2 meg.
Capacities . 005 to .15 mfd and deci-
bels. Complete with full instruc-
tions and test prods and battery
for ohms range. A real bargain not
repeatable onve stocks cleared.
Price £3.19.8. Carriage and
inrurance 5/-.

BUILDING THE DOUBLE BEAM *SCOPE?

We can supply VCR317 hrand new. 8/8, pius /6 carriage and packag-
ing. also 1750 v. mains transformer, 22/6, plus 6/6 carriage and
packaging. Other parts in stock. send for list.

December, 1963

Speaker Bargain

12in. High-
fidelity loud-
speaker.
High flux
permanent
magnet type
with stand-
ard 3 ohm
speech coil,
Will handle
up to 12 watte.

Brand new, hy framous
maker. Price 27/8 plus 3/6 post and insurance.

Timer Kit

Special offer of all components-except metal
box to make mains operated interval timer
for photography etc. 12/6 plus 2/6 post.

5000 mfd Condensers

12 V. working—I’lessey—perfect. 2{- each,
18/- doz.

Fluorescent Light Bargain
For pelmet or window lighting, etc.
Kit of parts comprising: cboke, two lamp
holders,
starter
holder ' and
starter.
40 w att,
19/8; 80
watt., 27/8.
Plus 2/6 post and insurance.

3in. oscilloscope tube, American made
type No. 3FP7, 6.3 v. 0.5 amp. heater,
electrostatic deflection, brand new and
guaranteed with. circuit diagram of scope,
156/~ each. plas 2/6 post and insurance.

Ad ustable Thermostat

Suitable for Industrial or domeatic purposes,
such as controliing furnace oven, immerslon
heater, etc. Can aleo be used as a flamestat
or fire alarm. Made by Sunvic these are
approximately 17in. long and adjustable over
a range 0 to 550°F. The contacts are rated
at 15 amps., 230 volts, and the adjustment
spindle, which comes to the top. can be
fitted with a flexible drive for remote control
or just a pointer knob for local control.
Listed at £3 or £4 each, these are offered at
only 8/6, plus 2/6 postage and insurance.

lce-Stat
This is a small thermostat which cute on
and off at around freezing point. Has many
uses. one of which could be an ice warning
device to be fitted under your motor car.
Price 7/8, post 1/-.

Refrigerator Thermostat
Standard type with adjustment for all normal
refrigerator temperatures, 7/6, plus 1/- post.

Simmerstat Heater
Regulator
Ruitable to control elements, heater, soldering
irons and boiling rings up to 2,600 watts.
Complete adjustable. normal price 55/- each.
special snip price 12/6, plus 1/6 postage and
nsurance.

15 amp. Thermostat

Adjustable over a fairlv wide range of
temperatures but set for 70°F., suitable for
wall mounting to control room heaters.
Exceptinnal bargain at /6, pilus 1/- post
and ingurance.

ELECTRONICS (CROYDON) LTD
266 LONDON ROAD, BROADGREEN, CROYDON

(Opposite SAYOY CINEMA)
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Important announcement !

ﬁ:-i‘!{,

STERN RADIO LTD., CLYNE RADIO LTD., PREMIER RADIO
Three well-known names with a reputation for quality and
service announce their amalgamation into

STERN=CLYRNIE

LIMITED

Combined resources, technical knowledge and over 50 years’ ex-
perience gives you an organisation offering a fully comprehensive

specialist service in the rapidly expanding world of electronics.

HOW THIS WONDERFUL NEWS BENEFITS YOU

@ STERN-CLYNE means a wider range of exclusive
equipment available from one source, including
our speciality—MULLARD DESIGNS—for the home
constructor or ready assambled.

@ STERN-CLYNE buying power means competitive
prices.

® STERN-CLY NE offers the finest possible
range of equipment and components by all leading
manufacturers.

@ STERN-CLYNE carry a comprehensive range of
transistors, miniature components and transistor
radios.

@ STERN-CLYNE retail shops, showrooms and
demonstration rooms throughout London and the
provinces all carrying extensive stocks.

@ STERN-CLY NE Mail Order Service—geared togive
prompt and efficient attention,

@ STERN-CLYNE Hire Purchase facilities available
on orders of £10 and over.

@ STERN-CLYNE Hi-Fi advisory service to help
you in choosing the right equipment,

@ STERN-CLYNE after sales service—complete
satisfaction guaranteed.

VISIT YOUR NEAREST STERN-CLYNE BRANCH

WEST END: 18 Tottenham Court Road, W.I.  MUSeum 5929/0095 Half-day Sat.
23 Tottenham Court Road, W.I. MUSeum 34512 Half-day Thurs
309 Edgware Road, W.2. PADdington 6963  Half-day Thurs
CITY: 109 Fleet Street, E.C.4. FLEet St. 5812/3 Half-day Sat
NORTH LONDON: 162 Holloway Road, N.7. NORth 8161/5 Half-day Thurs
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 Half-day Thurs
CROYDON: 12 Suffolk House, George Street.  MUNicipal 3250 Half-day Wed
BRISTOL: 26 Merchant Street, Bristol | Bristol 20261 Half-day Wed
MANCHESTER: 10 Withy Grove, Manchester 4. BLAck Friars 5379 Half-day Wed

Mail Orders and enquiries to Dept. P.W.
162 Holloway Road, London, N.7. NORth 8161/5

SEE FOLLOWING PAGES FOR DETAILS OF STERN-CLYNE PRODUCTS

Great Britain's Geeatest Electronic Hobbies Organisation
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INTRODUCTION OFFER!

FOR
ONLY

! Available Shortly

Plus 15/-
Pkg. & Carr.
THE TUDOR STEREQ HI-FI SYSTEM, comprising a Self Powered
AM/FM Tuner, Stereo Pre-amplifier, 12 watt per channel Stereo Power
Amplifier. The Tuner and Pre-amplifier are housed in matching black
qrackle finish metal cabinets for shelf mounting, with silver metal dials
and matching knobs. Specifications: Tuner
—Outstandlng quality providing full VHF/

M long and medium waveband coverage,
frequency range FM 87.5-108.5 Mc/s, AM/MW
522-1630 Kce/s, LW 145-270 Kc/s, 100mV output,
ma.ins supply 105/240 AC. Valve line-up:

CC85, ECH81, EBF89, EF80, EB31, EM84,
ECCBS Mulitiplex outlet provided. Pre-
amplifier—Designed for use with the Tudor
Stereo Power Amplifier with inputs for most
types of Pickups, direct play from Tape-
Heads and ample sensitivity for either Crys-
t,al or Moving Coll Microphone. Distortlon

1%. ta%e outputs_100mV from 90 K.o
s0Urce, Inputs—Mlcrophone 5 mV, Tape 5.3 mV, R.I.LA.A. 4.3 mV, ﬁat
250 mV, Tuner 100 mV. alve I.lne-up' 2—EF86, 4—ECC83. Power
Ampuﬁer—u watts per Cha,unel sensitlvity 1 volt r.m.s. for 14 watts
output, frequency response + 0.5db 20 ¢/s.—20 Kc/s. Speaker impedance
4,8 6 ohms,. surplus power available for Tape Pre-Amp. mains supply
105/240V A.C. Valve line-up, 2—ECC83, 4—ELB84, 1—GZ34,

MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT

Deslgned mainly for Mullard Range of
Amplifiers, also suitable for any Amplifiers
requiring input up to 250mV. Incorporates 5
input Channels, including for Tape and Mag -
netic Pickups. Separate Bass and Treble
controls. High pass filter 20 to 160 ¢/s., low
pass filter 5-9 K¢/s, Totally enclosed in case
size 114~ x 4}” x 4%, £1 (Ceu'r & ASSEMBLED
KIT OF s. 5/-). & TESTE

£13.13.0

lnstruct{on baolc and detaﬂed pnce llst available separa.tely at 3/6 Post Free

MULLARD “5-10” MAIN AMPLIFIER

For use with MULLARD 2 or 3 valve pre-
amplifiers with which an undistorted
power output of up to 10 watts is obtained.

SPECIFIED COMPONENTS AND M
LAR includ: PARTRIDGE
MAINS TRANSFORMER and choice of
P r PARTRIDGE Output
Transformer, o o o
COMPLETE KIT Ve
(Fermeks Qi Trans)

(Carr. & Ins. 6/6.) TESTED £13-1o-o

ABOVE Incorporating PARTRIDGE OUTPUT TRANS. £1.60 extra.
Instruction book and detailed price list available separately at 2/- Post Free.

THE MULLARD 5-10RC AMPLIFIER

The popular complete *“5-10" incorpora-

ting Passive Control Unit providing up to

10 watts high quality reproduction with

Specified components

ARD VALVES. Includes

E MAINS TRANSFORMERS

and choice of PARMEKO or PARTRIDGE

Output Transformers, Surplus Power
available for Tuner.

COMPLETE £12 o o
ASSEMBLED £1 6.0.0

AND TESTED

With PARTRIDGE OUT-
PUT TRANS. £1/68/0 ex.
Instruction book and detailed price list available separately at 2/- Post Free.

{Carr. &
Ins. 7/6),

THE MULLARD 3-3RC
GH QUALITY AMPLIFIER DEVEL-

OPRD FROM. Tri YV ER BOPOIAR
FWATT MULLARD 5" DRSIGN.
KIT OF PARTS £8.8.0
ASSEMBLED

AND TESTED £11.10.0

Complete to the MULLARD specification
including PARMEKO OUTPUT TRANS-
FORMER. Switched inputs for 78 and
L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit is also avatlable. (Carr. & Ins. 6/6). Please state L.S. impedance,
Instruction book and detailed price list avatlable sepamtelu at 2/- Post Free.

THE “MONO-GRAM"™

A small Amplifier of genuine high quality
performance. Incorporates MULLARD
ECL86 Valve, separate BASS and TREBLE
controls, PARTRIDGE output Trans-
former producing up to 3 watts undis-

ﬁ t.Kox;tegl output. (Carr. A& Ins. b?ld
S nol £4.10.0 A £6.0.0

Instruction book and detailed price list available separaiely at 2/6 Post Free.

PRACTICAL WIRELESS

ERN=GLYYINIE
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SEND STAMP FOR COPY OF OUR INTERESTING LITTLE
BOOKLET “What is High Fidelity !” and Suggestion List
of Budget Hi-Fi Systems.

SPECIAL PURCHASE! THE SHURE MODEL M3D
Professional Dynetic Stereo Cartridge with diamond Stylus,
the Shure Dynetic Moving Magnet System combines the most
faithful and distortion-iree reproduction with complete re-
liability. Spec(i)ﬂcat.long ]‘),erond S%l-lilg 80'(7’ thlou Load imp.

470K ohms utput 5m’ ange cls
+ 3 dB. Stylus pressure 3-4 grammes. PRICE 12 Gns-

MODEL CR3/S
TAPE RECORDER
MODEL CR3/S 1ncoIrIporri‘ates

Y

and the Collaro ‘*Studio”
74in.  speeds. Complete
KIT OF
AND TESTED £43'o'0
3/- Post Free.
Employing two EF86 valves and
perfectly suitable for other

the HF/TR3
Amplifier (descnbed below)
Twin Track 3-speed Deck
operating at 13in., 3jin., and
with microphone and
1,200ft. tape.
PARTS £33.8.0
ASSEMBLED
(Carr. & Ins. 15/- extra).
Instruction book and deatiled price list availuble separatiey at
MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT
designed to operate with the Mul-
lard AMPLIFIERS but also
makes with input up to 250 m/V.
* Equalisation for the latest

R.L.A,A. characteristics.
+* Inputs for Crystal Pick-ups and variable reluctance magnetic
* Input (a) Direct from High Imp. Tape Head. (b) From a

Tape Amplifier or Pre-Amplifi

* Sensmve Microphone Channel. “* Wide range BASS and
KIFOF - oo 60" ASSEMBLED (©

T arr.
PARTS 6-6-0 AND TESTED £9 10 o 5/)

Instruction book and detailed price list available separately at
2{- Post Free.

PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the “‘5-10" £1 5 1 5 o
Amplifier and the 2-Valve Pre-Amplifier.,..., - -
(Carr. & Ins. 8/6). £91 10.0
(a) Assembled and Tested........o..voauen. =1V,
(b) THE KIT OF PARTS to buiid both the “5—10" £1 9 1 o o
i%mphgelr a.ndo;;he 3-Valve Pre-Amplifier......
arr ns, 10/-).
(b) Assembled and Tested £25.10.0

With PARTRIDGE OUTPUT TRANSFORMER £1.8.0 extra.

STEREO TAPE
PRE-AMPLIFIER
MODEL STP-1. For use
with current TRUVOX
BRENELL or COLLARO
“STUDIO” } and } track
Stereo Decks. Incorp:
ates Ferrox-cube Osclllator, 4-speed Equalisation Signal el
Meter and separate Galn Control. Includes separate Power

Unit. KITO £22 o o (Carrs& ASSEMBLED £28 o o

8/6)
lnstructian book and detailed ce list ilab
gt L pri available separately at

TAPE PRE-AMPLIFIER MULLARD Type “C”

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

(IT OF £14 o o (Carr. &

ASSE
Ins. 7/6). MBLED £19.10.0

nstructwn book and detailed price ltst available sepuratelj at
/6 Post Free,

MULLARD TAPE AMPLIFIER
MODEL HF/TR3/MK.I1

Based on Mullard’'s Type “A”
deslgn and suitable for most
track Mono Tape Decks. Incor-
porates Ferrox-cube Treble In-
ductor, Gilson Output Transfor-
mer. and 3-speed Equalisation.
Includes separate Power Unit.
%SIL'F%EARTRIDGE M:?,lcns Transformer.

ar

PARTS_£1 3.13.0 i3 7/6) ASSEMBLED £19.0.0
Instruction book and delailed price list available sepurately at
3/- Post Free.
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NEW LOW PRICES — NOW YOU CAN AFFORD A CAR RADIO

THE ‘HIGHWAYMAN’

OURQUALITY CARRADIO

TO BUILD YOURSELF AT
A NEW LOW PRICE

Look 2t these features:

* Attractive styling. % Push-
pull output. < Three latest
Mullard transistors plus valves types EBF83 and ECH83. * No
Buzz, high output and sensitivity. % Printed circuit (latest
type). ¥ 7 x 4in, high flux p.m. speaker and baffle. % Medium and
Long Waves. 4 Push button for fingertip contiol. % Extremely low
battery consumption (less than { amp). % Easy to fit any make car.
(Positive earth only.) % 12-volt operation. % Compact size, meas-
ures only 7 x 7 x 2in. deep. % Easy assembly, supplied with dial and
drive already mounted.

Special inclusive price of ONLY £7-1 9-6 Plus 5/- P. & P,
All parts available separately. Individually priced parts 1ist and
comprehensive instruction booklet 2/6 post free. (Deducted from
cost if complete parcel purchased later,)

THE “AlIR KING”
Our highly successful six-transistor
luxury portable with the ¢ SLIM
Line" look. To build yourself, with
printed circulit chassis for reltability
and simplicity in congtruction. May
be used as Car Radlo, with full
MEDIUM wave and LONG wave
coverage.
Look at these features:
4 % 500 milliwatt output to high fux
7 x 3in. high fidelity loudspeaker.
* Six selected MULLARD TRANSISTORS
In latest supersensitive circuit plus ger-
manium diode. + Compact size only 94 x 32
x 84in. high. % Attractive three-tone cabinet, black, dark grey
and silver grey with gilt control knobs and all gllt fittings.
* Coax. socket for car aerial. % Brand new guaranteed com-
ponents. s Push-pull output.  Automatic volume control.
* Long-life battery. % Super-sensitive internal Ferrite rod
aerial. Special inclusive price for £7 19 6 (Plus P.
ONLY = g & P. 4/-),

all required components.
Alignment service available. Full assembly detuils and individually

briced parts list, all of which are available separately! price 1/6 post [ree.
TRANSISTORISED SOUND MIXER

Mixing 4 channels from high. impe-
dance source, giving professional
results. inputs for high impedance
Microphone, Tuner. Gram andf/or
Tape Recorder. Compact and beauti-
fully styled, size 6” x 2{° x 24°, Stan-
dard Jack socket inputs.

"PRICE 79 l6 P.& P. including PP3 hattery circuit

2/6. diagram and instructions.
THE HE30 4-BAND COMMUNICATION RECEIVER

Outstanding Bandspread
Selectivity and sensitivity
with a built-in Q-multiplier
combine to make the HE30
one of the finest general
coverage bandspread Recei-
vers available at this price.
Covering  550Kc/s—1600Ke/s,
4.8Mc/s—14.6Mc/s, 1.6Mc/s—
4.8Mc/s, 10.5Mc/s—30Mc/s. For
amateurbandsanilluminated
slide rule dial is provided. cal-
% ibrated every 5Kc/s on 80 & 40
metres taking 16 revolutions of the bandspread dial to cover each of
these bands, every 20Kc/s on 20 and 15 metres and every 15Kc/s on
10 metres plus an edgewise S-meter. For the SWI. a 0-100 logging
scale for instant reset plus coverage from 0.55-30Mc/s. The 8 valve
plus Rectifier suﬁerhet circuit provides an RF Stage with an Aerlal
‘Trimmer for peak performance plus S IF Stages for improved sensi-
tivity of 1.0 microvolts for 10db S/N ratio. The B.F.O. variable pitch
control can be used to separate CW stations whilst the Q-multiplier
adds the selectivity needed for crowded phone band operation.
Controls: Function Switch, Audio Galn, Selectivity (Q-multiplier)
Frequency (BFO), Band Seiector. IF Gain, Trimmer, AVC-MVC
Switch. Anl Switch, Main Tuning, Bandspread Tuning and Head-
phone Jack. Belectivity —60db at 10Kc/s. 0.8Ke/s at 6db (with Q-
Multipiier) IF-455K¢/s, External PM Speaker reqd.. 4 or 8 ohms
impedance, Output 1.5 watts. 8 modern Miniature B7G Base Valves

and 5Y3 Rectifler. Size 15 x 10 x 7tin. Grey crackle finish.
Full instructions and circuit diagram 40 Gns Carr. &
supplied. PRICE « Pkg. 15/-.

ACOS MONAURAL STETHOSCOPE HEADSETS
Suitable for Tape Recorders or monitoring tape recordings, 100 ohin
impedance. magnetic. Complete with lead. 12 6
Originally 21/-. ONLY P'I%P'

Great Britain's Greatest Electronic Hobbies Organisation
SEE PAGE 697 FO ADDRESSES OF

THE “TRAVLER” Mkii

Introducing our new ready
built transistorised car radio

for ONLY @1
i 9;GNS.p up ..

including 7 x 4 speaker fitted
to baffle, fixing brackets, filter
ggl]t ail ;lubsmand bolts with
ting instructions
H.P. Terms: £2'1 9'6
Deposit (Plus 5/- P, & P.) and 7 monthly payments of £1.2.6
Star Features: » Handsomely Styled. v Mullard Valves and.
Transistors. % Push Buttons. % 1i watts Qutput. % Long and
Medium Wavebands. * Quality Speaker (E.M.1.). « Easily g‘?&ted.
* Radio Luxembourg (and many other foreign stations) 12 volt
Positive Earth Only (apbiies to 99.8% of the cars on the road).
% Dimensions 7 x 2 x 7° depth

POCKETCORDER TRANSISTORISED RECORDER -
Why be bothered with a notepad? Take
Pocketcorder with you on those busi-
ness trips, the mighty Midget is ideal.
Simple to operate, a unique 4-way push-
button Switch for record/playback, etc..
ensures complete ease of handling. A §
remote Control Switch is also included

for discreet recording, fully adjustable
speed through the life of Batteries and
the volume and tone from the 21 inter-
nal speaker is outstanding. All acces-
sories included such as Leather Case and Accessory Case, Remots
Control switch and Crystal Earplece, Tape, Batteries and Micro-
phone, no other extras required. Up to 34 mins. recording time,
operates on 1-8 volt PP3 and 2-1} volt U12 Pen 1 2 G P.&P,
Batteries. Size 5§ x 4 x2°. Weight 240z8. PRICE ns. 4/-

STEREO TAPE DECK
WITH BUILT IN
PRE-AMPLIFIER

A professional addition
t0 your Hi-Fi Stereo Sys-
tem consisting of two
basic Units, the Tape
Deck and Pre-amplifier,
which employs 4 Trangsis-
tors and 4 Valves. The
Unit with record and plaYback }
track stereo or ¢ track mono at

42

GNS,

Carr. &
3 Pkg. 15/«
Features: Track System: i track
2 channel stereo or monaural record and playback. Independent
single channel recording on either channel while playback on other
channel. Head Type: { track 2 channel inline stereo and associated
erase heads. Low loss laminated pole pleces. Level indicators:
2 Meters, 1 per channel. Digital Counter: 3 digit tape position
indicator. Automatic Stop: When tabe runs out or breaks. Inputs:
Microphone ImV (50 K. ohms imbPedance) Gram/Tuner 50mV (high
impedance). Output: (cathode follower). Monitor Sockets: 2 x 5K
ohms 1mpedance. Audio Qutput: 500mV. Osciliator: Pushpull
80 Ke¢/s. S/N Ratio: —45dB or better at 7}” tape speed. Separation:
45dB or more between stereo channels. Frequency Response: 40 to
15,000 cycles per sec. at 74 i.p.s., 40 £to 8,000 cycles per sec. at 32 1.p.s.
Single Motor: 4 pole heavy duty induction type. Power Supply : v
A.C. 50 cycles. Size: 64 x 104° x 16”. Tape Size: Up to 7°. Line Up:
4-28B173 Transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves.

THE HE-40 4-BAND COMMUNICATION RECEIVER

Completely built and ready
to go. Not a Kit. High sen-
sitivity Superheterodyne
recelver covering 550 Kc/s
—1,5 Kcefs, 1.6 Mc/s—4.4
Mc/s, 4.4 Mc/s—11 Mc/s, 11
Mecfs—i0 Mc/s. Covers all
amateur. Government air-
craft and broadcast sta-
tions between 550 Kc/s and -
30 Mc/s. Electrical band- =
spread tuning. Slide rule tyPe tuning dial giving aecuratelogging of
stations. Internal ferrite rod aerial for medium waveband recep-
tion and a 59{n. 10 section chromium plated telescopic whip aerial
for the short wave hands, Sockets for optional outdoor aerial.
Internal high flux monitor loudspeaker. Latest modern miniature
B7G base valves. High Q coils and LF, transformers, Headphone
socket (may also be used for external loudspeaker). Automatic
noise limiter (ANL) for reduction of external interference. Beat
frequency oscillator (BFO) lor reception of CW (morse) slgnals.
Receive/Stand-by switch. Signal strength meter calibrated in *‘S*
units and reads to S8+ 10db. 220/240 volt A.C. mains, 50-60 cycle
operation. Handsomely styled cabinet with grey crackle finish and
handsome Iront panel, with chrome and satin chrome fittings.
Measures 13%in. x 84in. x 5iin. (high) and weighs enly 111 lbs, A
comprehensive instruction manual is supplied. An ideal receiver
for the radio amateur and short wave listeners of all ages. Come and
hear this wonderful receiver PRICE £24 15 0 Carr. &
at any of our many branches. 0 O Pkg. 12/6

STERN-CLYNE BRANCHES
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UNIVERSAL AVOMETERS

Guaranteed working

order.

perfect
Supplied complete with
leads batterles and instructions.

Mod ** 34 range
\lodel “7 50 range
Registered Post 5/- extra.
COSSOR 1035 DOUBLE
OSCILLOSCOPES
Available In excellent condition,
fully checked. £45 each. Carr. 30/-.
MICROAMMETERS
0-500 microamps. 2iin. circular

£8. 19
£11.0.

230/250 VOLT A.C. MOT ORS
41 x 3in. dia. 90 watts, 5,000 r.p.m.
#Hn. spindle

Brand New. 22/6
each. P. & P. 2/-,

FIELD STRENGTH METERS
Frequency cgg&

amp meter. Sup-
plied with
stelescopic
aerial, ear-
plece and
instruc-

[ e
tions. 69/6 post pald,

FIELD TELEPHONES TYPE “F”
Suitable for many applications.
Generator bell ringing. 2 line
connection. With batterles and
wooden carrying case, fully test,-
ed. £4.19.8 per pair. Carr.

HEAVY DUTY

AUTO TRANSFORMERS
0/115/230 volt step up or step down,
Brand New, boxed. Ex U. f\

1carr. 10/-.

3,000 watt, £7.10.0,
7.500 watt, £15, carr.
MINIFLUX TAPE HEADS
Set of three, record, plaYDack.
erase. Only 29/ set. P. & P.od.
PANEL MET RS

00uA 2" F.M. /8
100 A 3" F.M. 8&/6
1 mA 2} F.M. D.C. 25/~
mA 2i* F.M. D.C. 12/6
30/0/30 mA 23" F.M. D.C. 9/8
mA 21" F.M. D.C. 10/8
15amp. 3" F.M. D.C. 39/6
5/0/5 amp 31" F.M. D.C. 25/-
2t Proj. A.C. 19/6
300 v 2" F.M. AC. 25/-
500 v 2}" F.M. A.C. 25/~
120 v 4" F.M. D.C. 32/8
Postage extra.

SILICON RECTIFIERS
400V. p.i.v. 4.7 amp

400V. p.l.v. 500 mA
70V, p.i.v. 1 amp
OA 202 mlnlature silicon
rectifiers 1/- eas
Discount for qua.ntlt.ies

Please add postage.

R.C.A. AR.88 D RECEIVERS

New release. limited number
available. Frequency cover-
age 550 Kc¢/s to 32 Mc/s on 6
bands. Operation 110/230

volts A.C. Offered in excel-
lent used condition, fully
checked and guaranteed per-
fect order. £45 each. Carr. £2.

P.C.R.2 COMMUNICATION RECEIVERS
Excellent perrormance for modest outlay. Frequency coverage
on three bands 800-2,000 met res, 190-550 metres, 6-22 Mc/s. Output
for Phone or speaker Supplied in perfect condition £5.19.6 each.
Carr. 10/-. The receiver can be supplied with an internal power
supply to operate on 200/250 volt A.C. at 39/ extra or plug in
external power supplies are 35/- extra. Full circuit supplied.

AVO WIDE RANGE SIGNAL GENERATORS
Frequency coverage 50 Kc/s to 80 Mc/s in six turret operated
ranges. For use on standard A.C. mains. Packed in original
transit cases with accessories. Supplied in as new condition,
fully checked before despatch, £15. Carriage 10/-.

NATIONAL H.R.O. RECEIVERS

SENIOR MODEL. Supplied complete
wlth full set of 9 colls covering 50 Kc/s
to 30 Mc/s. Each receiver thoroughly
checked and available as follows:—
TABLE MODEL. As new condition £25.
TABLE MODEL. Good used cor{glggg

RACK MODEL. dition
RACK MODEL. Good used conditlc;r(l’

As new condition

NB—Rack model is 1dentical to table model with extended front
panel to fit a 19in. rack. Carriage £1 extra

200!250 volt A.C. power supplies for ail above receivers, also sold

separately. 59/6. carr. b/-.

HALLICRAFTER $-36 V.H.F. RECEIVERS

MARCONI
CR 100/8 RECEIVERS -~
BRAND NEW - . |

Packed in original transit cases
and complete with handbopk/
man Kc/s 30. Mc/s.
200/250 ~ volt _ A.C. operatlon
Tested before despatch

£35 corass 2

A few CR.100 receivers available
in good used condition,
Carr. 5/-.

COLLARO/MAGNAVOX
STUDIO TAPE DECKS
Latest .1963 model. ' Fitted with
latest bradmatic heads and inter-
lock button. Brand new, guaran-

with _instructions and
ﬁxlngs £10.10.0. Carr. 5/-,

-MINE DETECTOR No. 4A
Will detect all types of metals.
Fully portable. Complete with
instructions. 39/ each. Carr.
10/-, Battery 8/6 extra. .

MODEL RX60 AMATEUR
COMMUNICATION RECEIVER
Four bands, 550 Kc/s-30 Mcls.
Special features, S meter-anl-
dfo-electrical band spread—inter-
nal 5in. speaker—head set socket
—tone control—standby switch—
3 aerials. loop. wire, telescoplc
—200-250 volt A,C./D.C. Brand new
guaranteed with manual £24.15.0

each. Post pald.

L.T. METAL RECTIFIERS
All full wave, bridge connected.
Brand new.
12/18v.1.5A. 39 24/36

. 6A. 27/6
F.M.JA.M. 27-143 Mc/s. 110 volt A.C. (transformer supplied for .
230 v. A.C.). ImProved version of S-27. Tested }%ﬂgzziﬁ gfa 24;3423.139.: {;5/’6
before despatch. Brand new boxed with in- ‘40 each. 12/18v. 6A. 12/3 36/48v. 4A. 29/
struction manual. Carr. £2 }%ﬂgv 102 :2‘%6 I;g;gx gﬁ 3221//8
v, 15A. (+] . o B
LA FAYE TTE BRAND TAPES giraov: 1 L3 48160104 8216

v

First grade quality American
tapes. Brand new, guaranteed.
Discounts for quantities.

5in.  600ft. Std. Acetate 8/6
5in.  900ft. L.P. Acetate 10/-
bin. 1200ft. D.P. Mylar 15/-
5%in. 12001t L.P. Acetate 14/6
5%in. 1800ft. D.P. Mylar 21/-
7in. 1200ft. Std. Mylar 12/6
Tin. 1800ft. L.P. Acetate 15/-
Tin. 1800ft. L.P. Mylar 20/~
Tin. 2400ft. D.P. Mylar 25/«

Post.2/-, over £3 post pald.

Please add postage.

L.T. TRANSFORMERS
All primaries tapped 200/250 volts.
1 Battery Charging. 3.5, 9 or 17
volt, 1 amp.. 9/9. Ditto 2 amp..
14/3. Ditto 4 amp., 16/6. 9 or 17
volt, 6 amp., 26/-.
2‘\lodelTy e. 3, 4. 5. 6. 8, 10, 12,
15, 18, 20. 24 or 30 volt, 2 arhp..
18/8. Ditto-4 amp., 30/~ Ditto
5 amp., 37/6. Add Posta,ge. .

FIELD TELEPHONES TYPE “L”
Generator bell rlnging two ‘line
L ion. Supplied complete

EW—-FULLY (-UARA‘\ITEED

MULTlMETERS BRAND, IP)\\FST EVER PRICE

§upplied with Leads, Battonesﬂa‘l}dllnstructlons

LT
0/15/150/1 000 v. A.C. and D.C.
0/150 mA. D.C.

0/100 Kn ‘ete.

39/6. P.& P. 1/6.

D.C.
meg.. etc. 97/6.

0/50;1:/\/0/25/500 mA.
P & P. 2/8
30,000 0/V
0/{/1/10/50/?.;0/500/1 000 v. D.C.
10/50 C,

0, /250/500 v. A.
0/0011.A/0/101250 mA. D.C.

2/VOLT

: 0/&/‘/2&/10/25/100/%/"\00/1 000 v D C. and A.C.
0/50 / /50/500 mA/0/12 amp. D
0/60K/ meg /60 meg., etc. £8.17. 8. Post paid

# 50,00 g
0/10/50/ 0/5 45 1,000 v D C and A.C.
0/10k/ lOOK/l meg., /10 meg- etc. £7.10.0.

100 000m/VOLT
.5/2.5/10/50/250/300/1,000 v. D.C.
2.5/10/50/250/1,000 v. A.C,
10/2511.A/2 5/25/250 mAJ10 amp. D.C.

K /200K/2 meg./20 meg. ohm, etc.
£8 19.68. Post paid.

000 OLT
%/18/50/%/500/1 000 v. A.C. and

0/10Kll mog./10 meg.. ete. £5.10.0. P.P. 2/6

with batter'l es, ready for use, 69/6
ver pair. Carriage 5/-.

MINIATURE PANEL
METERS

For 1in. dia. panel hole.
0/501LA 39/6 0-1mA @
0-500pA 32/

“§" meter 36/~

TWIN MOTOR BARGAIN

200/250 volt A.C. Twin concentric
spindles operated independently.
Elther motor reversible.

Brand_ New. Boxed.
Only 12/6 ea.ch P. & P. 2/6.

Hours of Business: 3 LISLE STREET, 9 a.m.—§ p.m. Half Day $Saturday .
| -

34 LISLE STREET, 9 a.m.—6 p.m. Half Day Thursday
\‘\“‘m////i 3,

www americanradiohistorv com
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MAKE IT AN

ELECTRONIC
XMAS'!

AND LOOK AT THESE PRICES

Lo o o o o

JUST IN FROM JAPAN
THE VERY LATEST 2-TRANSISTOR

POCKET
RADIO

Highly  selective
over Medium-wave
Band. Excellent
volume; high effi-
ciency spesker;
Complete with

immediate use. r
‘The ideal present inc. P.P.3
for JUN&OR 1 battery.
UNBELIEVABLE 6 Post and
insurance 478,

The TRULY MINIATURE
“MINICO” TRANSISTOR

TAPE RECORDER

A real portable with 8 hundred and one uses,
perfect for parties, entertaining, etc, re- ’
cording every word and sound. Miaophone O UR PRICH
In carrying strap can be removed for more

versatility. Excellant volume and tene. Pre-
asion Rim Drive. High quatity intarnal
speaker. Double track, up to 30 minuces re-
eording. Waeight only 33ozs., size 64 x 4§ GNS
* x 24in, [ ]

COMPLETE with Tape, Microphone
end Batteries, USUALLY E16.02.6. pgec and insurance 7/6.

THE WORLD'S LOWEST PRICED

READY ASSEMBLED

osed Gircuit’ TV CAMERA!

Designed for Industrial, Commercial, Entertainment and
Domestic Purposes. Will operate with your own standard
domestic TV Set by just plugging co-ax lead from camera
direct into aerial sockat at the back of your set. 405 line R.F.
mutput. 210-240V A.C. 50/60 cycles. Cameras are tunable over
Channels | to 5. Interchangeable lens mount taking standard
3 Cine type Ienses Cowmplete wuh ¥idicon and Super

2 g | in. 19 an-
astigmatic
lens. Factory
assembled and
ready for im-
mediate use at
fancastic  low

Cl

country and ex-
clusive to
HORNTONS

THE
‘ESCORT’

PUSH-BUTTON

TAPE RECORDER

(1964 model). 4 transistor, 2 track, complete
with mike, tape, personal earpiece, bat-
teries, assembied and ready for use. NOT

AKIT! Recommended .
for Teenagers llid i
'Sqtudenu, etc., r S
ow at ridiculol y
low price. -1 9-6

Post & Insurance 6/6.

Post & lns 24/-

HURRY! HURRY! These must be the MOST FANTASTIC BARGAINS yet offered!

HORNTONS ELECTRONICS

| NAVIGATION STREET (ouaiiew) BIRMINGHAM 2

TEL: MID. 0972

www americanradiohistorv com
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

£21.14.0

(carriage free)
@ FYULL YHF BAND (87-108 Mo/m.
MEDIUM BAKXD 137-570 o
® § WATTS OUTPUT.
® 15 dB NEGATIVE FEEDBACK. 7?7 VALVES,
® IEPAEATI WIDE-EANGE BASS AND TREBLE

[ X3 connum PICK-UP INPUTS.
[ m&u RESPONSE 30-22,000 aps.

+2
® TAPE RECORD AND PLAYIABK 'Ale’Hﬂ.
® OON‘I’LIIN’!'AL mzrn

POBS nniumm
Write for literataure.

New Boxed VALVES 88-day Guarantee

MAINS TRANSFORMERE £00/250 v,
Postage 2f- each iransformer.

STANDARD, 250-0-250, 80 mA, 6.3 v, 3,5 &

tapped 4 v, 4 a. Rectilier, 6.3 v.1a. 5 v.

AC,

2 a, or 4 v.2a. 82/8, ditto, 360-0-350 ,. 20/8
MINIATURE 200 v. 20 mA, 6.3 v. 1 a 10/8
MIDGET, 220 v. 4§ mA, 6.3 v, 2a. | 15/8
SMALL, 220-0-220, 50 mA, 6.3 v. 2a ., 17/
1D, 250-0-260, 65 mA, 6.3 v. 5.6 & .. 17/6
HEATER TRANS. 6.3 v. 1} smp. o 718
Ditto, mppedu‘zsc.s 63 v 8/8

1

Dl'.'.o, sec. 6.3 v. 10,
l GENERAL PUBPOSE LOW VOLTAGE 2 smp.

5, 6,8, 9,10, 12, 15, 18, 24, 30 v 22/6

| AUTO TRANSFORMER, 130 w. 22/6
0, 115, 200, 230, 250 v., 500 w. .. .. 82/8
HULLARD 11516 Mains Transtormer 5 38/8

PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be
| doubled. GQuaranteed 2 years. Primary 0-110-

210-280-260 v. H.T. 300-0-300 v. 50 maA. L.T.
8.3 v. .8 amp, Bize 4 X 34 x 3 in. 17/6

<
INTERVALVE TRANSFORMERS. 3:1 or 5:1, 9/~
O.P. TRANSFORMERS., Heavy Duty 50 ma’ 4/8.
Multiratio, 7/6. Multiratio heavy duty pusb- puﬂ.
lo w., 16/6, Miniature, 384, etc., 5/9,

0 w, 0.P. matching Lrans. 3,7 159, 12/6.
| L . CHOKES 15/10H., 60/66 mA, b/-; 10H., 86 mA,
10/8; 10 H., 150 mA, 14/-.
TINNED COPPER WIRE 16 to 22 swg., §b.. 3f-
ENAMEL COPPER WIRE 16-22, 2/9; 24-30, 3/8;
32-40, 4/6; D.C.C. 28, 34, 36 s, 20z. 3/8.

LP. TRANSFOR“ERS 78 pair

|

1963 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
B.W. 16 m,—50 m, LATEST MULLARD
M.W.200m.—080 m. RCHBL EF89, EBCS],
L.W, 800 m.—2,000 m., EL84¢, £280
12-montb guarantes.
A.C. 200/250 v. 4-way Bwitch; Short-Medium,
Long/Gram. Ferrite Aenal A.V.C. and Nega-
tive feedback, 3 obm output, § watte. Glam
dial, horizontal wording, elze 13in. x éin.
Allmd snd calibrated. lsolated Chassis, dine
13§in. x 9in. high x S}in. deep.

196 Cerr. & 1na. 46,

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with failing emission. Full
instructions supplied, ma.ins input.
Type A optional 25% and 8% boost
2v. or 4v. or 6.3v. or 10.8v. or 12.6v.

TELESCOPIC (HE:

0 43in., 8/8 ea. Hin. to 3n., 7/6 ea.

TRIP) Bands L, 11, IT1, 12/6. COAX PLUG. 1/-
P BOCKETS, 1/

ITTO only.
Wirewound Ext. lmk. Oontrol. 100 /-, 30 el!
wnu.-w UND POTS. 3 W. Pre-get Min.

Y Typea. Au"l“hlbohmlbux.,‘/-em
’0 K, 50 K, 4/~ (Carl
WIRE-

ng
Value, 30 ohma to 50 K., 8/6; 100 K., 7/8.

PHILIPS 6-10 PF, 3-30 pF., 1/=
30, 50, 70 pF, 94.; 100 pF.,
;5'01)!‘..1 ; 280 pF, 1/¢; 500 pF., 760 PP, 1/9,
P 2/-.

ivl.:-‘;iv-.u;l-.u;lhv.,u:

High Swbllity. § v. 1%, 2/- ' Preferred values

100 to 10 meg. Dhto&% 160 to 2) meg., B4

BRIMISTORA OZ1, 3/9; CZA, 8/6; 43, L/G

5 watt 113

oleats WIER-WOUND RESISTORS Y

ety 10 ohme—10,000 chne -/

BIKWAElew. .. T

ohm

Volume Control |80 cXiis COAX

Bemi-air spsced i

Linear of Log Tracks

Long spindles  Midget pusacded w”“ yd‘

In yda 17/8

12tn. Baker 15w. Btalwart
3 or 15 ohms, 45-13,000

epr b a 0/-
1%n. Btereo, Foam Bus-
pension, 12w, 85-18.000 4§
c.p.s 17.7

| 12in. 8tandard B D. ‘20w

-wunooun .. $8.0.0
i%in. De Laxe 15w. 25-
17,000 ¢.p.8 .$9.10.0
1%in. Bass 25v. 20 -18,000
<.p.s 212.12.0

15in. Auditorinm, 35w., Baas, 20 cpa. to 12 Koje-
Ideal Bass Guitar. £18.

Detatls and Enclosures, pians, 8.A.E.
i .

LOUDSPEAKERS P.M. 8 OHM. 24, 3, 4, bin."
7 x 4o, 15/8; 6}in. Rola, 168/6; 8in. Plessey, 17/8;
10 x 8in, 22/6; 10in. Rola, 80/-; 12in. R.A., 30/-;
13} x 8in. Double Cone E.M.L., 35/-.

FTENTORIAN HF1012 10in. 3'.0 15 obhma, 10w. 87/6;
¢in. HFB812, 78/; Tweeter T358, 30/-; Cross-over
X 3000, 30/

0z4 4/-\PCL34 10/~ | | 45 K/s Slug Tuning Miniatare Can, 2 x § x Jin. State voltage required, PRICE
1R5 § 8/-PCLS4 10/- | § High Q and good bsndwidth, Data sheets. 108
185 8/-|PL81 10/ | | Standard size Weyzad, 10/6 pair, TWIN GANG TUNING CONDENSERS. 365 pP,
IT4 9/-|PL83 8/ lin. ¥ 1§in. x 13in., 10/-; 500 p¥ Atandard
2X3 9/-|PY33 1b/- | FUOLL WAVE BRIDGE SELENIUM RECTIFIER: | with trimmers, 9/-; midget, 7/6; with wimmars, 8/.;
384 2, 6 or 13 v. 14 amp., 8/8; 9 a., 11/3; 4 a,, 17/8. ] 500 pF slow motion tuning, standard or midget, §/-.
3V4 UHARGER TRANSPORMERS. Tapped inpaut 200/ | Transistor gang 208 + 176 p¥ with trimmers, 10/6.
3Q4 50 v. for charging at 3, 6 or 12 v., 1§ amps., 15/8; | SMALL 8 gang 500 pF, 17/-. SINGLE 365 pF, 7/6.
U4 1 smps., 17/6; 4 smpe, 82/8. Oircuit incinded. | SINGLE 10 pF, 25 pF, 60 pF, 75 pF, 100 p¥, 160 pF.
Y3 4 AMP CAR BATTERY OHARGER with amp. | 5/6. Solld dleisotric 100, 300, 500 pF. 3/6.
824 mater Leads, Fuse Case, ote., for § v. ar 13 v, 89/9. | cONDENSERS. New stock. 0.001 mrd. 7 xv,
::‘;’. MMETER 0 to 6§ amp., 9/6. 1"% Sh 5/:00nuw ;o‘ XV, 8/6; 0. ldnld.. 7 kY, /6
3 'al T v, to 0.06 mfd., 9d.; 0.1, 1/-
pIre BOOKS fist SAE 0.25, 1/8; 0.6/350 v., 1/9: 0.1/350 v, B4, - 0114600 v.
SERE Boys’ Book of Crystal Sets .. .. 2/8 ‘ 0.1/1,000 v, , 1/9; 0,1 m?d, 2,000 volts, a/(
SEWE “W.W.” Radio Valve Data.. .. 8/- | | OERAMIC CONDE. 500 v. 0.3 pF to 0.01 mtd., 9
6Ch High Fidelity Speaker Enclosure 5/- SILVER MICA CONDENSERS, 10% 5 pF to 500 pF.
6h6 YValve and TV Tube Luuhajenu - 916 1 94" 600 pF to 3,000 pF. 1/ Close tolerance
68 TV Fault Finding «o 8- 1| (41 pF) 2.2 PP to 47 DI, 1/-. Ditto 1% to 50 p¥
8HE Mullard Amplifier Manual. . .. 8/8 to 815 pF, 1/-; 1,000 pF to 5,000 p¥, 1/8.
B8 R:dlo Valve Guide, Books 1 g/ 3é o 1l 2 iS5 o ed LIS
- oa. E
& 465 kef/s SIGNAL GENERAT
Transistor iuperhet Recelvers .. /6
wie Practical Radlo Inside Out .. 818 IR LT %’“
Mnter Colour Code Chart . .18 e ’2‘; ‘°“ e r (et
Controlled Models 78 heny B osias resis T
Principles of Colour TV R ] e e e
ELECTR International Radio Stations .. 2/8 {| ¥ 3i8extra. ctallsE AR
TUBULAR WAVECHANGE SWITCHES
Az 4 TRANSISTOR PUSH-PULL AUDIO || &' 4-way 2 water iong spindie .. e
2 p. J-way, or 3 p. 6-way long .plndlo N 8/6
4/450V Bize $x 14 x§. AMPLIFIER 4 p. 2-way or 4 p. 3-way loug spindie £ l{o
/07 A ready built miniature push-pull amplifier with 3 p. 4-way or 1 p. 13-way long spindle e
16/460V Driver and output transformers, 4 transistors. Wavechange “MAKIT&" Warers avail
FWN4BOV 8/8]5,000/6V 8- n+32/350v b/~ Tdeal for use with record players, intercomns, able; 1 p. 12 way, 2 p. 4 way.
857 9]8+8/450Y 32 + 32/45¢ 8/- BABY ALARMS, etc. Complete with full 4 6
/4 1/8]8+ 8/ 8/8) bt 2 d bitoait p. 3 way. 6 p, 2 wny, l wafer switch. 8/6-
WOV 8/-18+16/4507 1 3/ sa+32+u/:wov =11 e 47,6 oatEnCionslaRIIGRt 2 wafer switch, 12/6; 3 wafer switch, 18/-:
By aician e g [ tT08 S B e e e | sciionsl nS v T T wi
samoy  n-133433(350v 4/81100+200/3757 12/6 | BAKER SELHURST AL g N Suee Bp. . par Y
OME ARRIALL 1sta extending | LOUDSPEAKERS

YSTAL MIKE INSERTS, 6/8
lngh output. Size liin. dia. x Iin.

ACOS MIC. 14, insert 1iin. dia. x iip. 8/8
ACOS 391 DE LUXE STIC MIKE 35/-
'TSL QUALITY STICK E......2b/

Valveholders. £A50, 6d. BlZA. ORT. ]i/
Engl. and Amer. 4. 5, /-.
MOULDED Mazda and lnt. oct . M..

B8A, B8G, BOA, 9d. B7G with 6. B8
with can, 1/9. Ceramic EFS50, g Ve BeA.
int. oct., 1/-. BTG, B9A cans, /- sach. Valve

plugs B7G, B9A, 2/3.

HIGH GAIN TV PRE—AMPLMBR«!
BAND I B, B.C.

Tunable channels 1 to 5.

ECC84 valve. Kit price 29/0 or &00

with power pack. Dnnﬂs 8d. (P

valves if preferred.) Coils only @/6.
BAND III I.T.A.—Same prices.

Tunable channels 8 to 13. Gain 17dB.

Circuit and coils only, 8/8.

THE ORIGINAL

RADIO COMPONENT

Eh G bl b mcgs TGy

=3 ~ &/6; Y1 yd.
e ;D214 ™. Om-wrltten arantee with every purchase Bus 133 or 68 pass doow.
. ‘u o l“h-. I NEW CO. mmu B.15. Staticn Selbursh,
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THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETIZER

35/-

AMERICAN “BRAND FIVE”
PLASTIC RECORDING TAPE

200/250 v. A.C. Leaflet S.A.E.

Double Play 7in. reel, 2,4001t. 42/~ Spare
5in. reel, 1,200ft. 25/- | Plastic
Famous Makes Resls
Long Play 7in. reel, 1,200ft. 22/6 | 3in. 1/6
Siin. reel, 1.2001t. 17/6 [ 4in, 2/~
&in. reel, 900ft.  15/- g;lil %5-
Btandard  7in. reel, 1,2001t. 17/6 | 510 B/
Bin. reel, 6007, 11/6 | 710 2/6

“EASISPLICE” Tape Splicer §/-,

CRYSTAL SET BOOKLET, 1/,

CRYSTAL DIODE G.E.C., 2/- GEX34, 4/-. OASL, 3/-,
BIGH RESISTANCE PHONES 4.000 ohrus, 15/- pr.
MOVING COIL PEONES. 100 ohma, 10/-.

BWITCE CLEANER. Fluid squirt spout, 4/8 tin.

[ 9
641 TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT
First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio. All
parts including BVA transistors, ferrite
aerlal, with car aerial cod, printed
clrcult B4in. x 2:1n but EXCLUDING
Speaker and cabin.
£4.5.0

Speakers, 35 ohms. 7x41n 21~
5in., 17/6, 3tin., 15/6.

BULGIN PLUGS AND SOCKETS. Non-reversible
P74. 2-pin, 4/3; P73, 3.pin, 4/6; P194 6-pin, 8/8.
“DOMINA" plugs. 2/3. sockets, 2/

JACKS. English open circuit, 2/6 Closed circuit,
4/8. Qrundiy type. 3-pin, 1/8. Grundig lead jack 3/8.
JACK PLUGS. English. 3/-; Screened, 4/-; Grundig,
3-pin 3/8; Phono Plugs, 1/-; 8ockets, 8d.
ALADDIN FORMERS and cores, }in., 8d.; din., 10d.
0.8in. FORMERS 5937 or 8 cans TV or %, fin.
»q. ¥ 2}in., or ¥in. 8q. x 1} in., 2/ with corea.
SLOW MOTION DRIVES. 6: l 4/8.

BOLON IRON, 25W_ 200V or 230V, 24/~

ANTEX SUB-MIN. IRON. 15W, 200 or 240V., 29/6.
BENCH STAND for above. 12/6. Bpares in 8tock.
1/16in. Paxolin Paneis. 10 x 8in., 2/-,
Miniature Contact (ouled “Itectifiers,

260V 50mA, 7/68; 250V 60mA. 8/6: 250V 85mA.
9/6: Selenium Rec 85mA. 5/-.
TV ete., Silicon iuh. Mln Rectifier,

250V 450mA. 10/-, K3/25. 5mA, 5/-.
RM4, RM5. 14A100 14 A116 10/ each FC31. 20/-
Coils Wearite *‘P'* Type, 3/- eac

Osmor Midget “Q” type, adj. dust core,
from 4/- each. All ranges. List S.A.E.
Teletron D.W.R. L. and Med. T.R.F.
with reaction. 4/-. Med. wave D.R., 3/6.
Ferrne Aerials, M., 8/9: M. and L.. 12/6.
Osmor Ferrite Rod Aerlals. L. and M.
for transistor clrcuit.s. 10/- e:

Ferrite IRods, B x §in., §x Ein 6 x ‘/u in. 3/-.
H.F. Chokes,'2/6. Osmor QCI,

T.R.F. Coils, A/HF, 7/- pair; HAX 3/
Repanco DRR2, 4/6. DRX1, 2/8.

Radio Screwdriver, 5in., 6d. Test Prods,
2/9. Neosid Trimming Tool, 1/9.

Neon Mains Tester Screwdriver. 5/-.
Multicore Solder, 4d. yd., Dispenser, 2/8.

Aluminium Chassis. 18 s.w.g8. Plain

undrilled. sides, riveted corners,
lattice ﬂ.xlne holes 2#n. sides. 7 x 4in.,
4/8: 9 x 7in., 5/9; 11 x 7in., 6/8; 13 x 9in.,
8/6: 14 x llln 10/6: 15 x 14in., 12/8,
Aluminium Panels, 18 s.w.g.. 12 x 12in.,
4/6; 14 x 9in., 4/-; 12 x 8in.. 3/-; 10 x Tin..
2/3; 8 x 6in.. 2/-.

COMPONENT SHOP

SPECIALISTS

C.0.D. 3/- extra.

P.P. charge 1)-.

JASON FM TU R COIL SET 29/-
H.F. coil, aerial coil, oscillator coil,
two i.f. transformers 10.7 Mc¢/s. detector
transformer, heater choke. Circuit
book using four 6AMS. 2/6.

Complete Jason FMTI Kit,
chassis with calibrated dial,
nents and 4 valves, £6.5.0.

Model FM'T2 with new shelf cabinet, 5
valves, components and powerpack, £10.

Jason
compo-

MAINS DROPPERS. Mldget adjustable alidera

0.34, 1,000 ohm 5[—; 1,200 ohms, 5f-;
0.13A, 1.500 ohms, 5/-; 0.1A, 2,000 ohms, 5/-.
MIKE TRANSFORMERS 50-1, 319,

P.V.C. Covered Wire, single or stranded, 24 yd.
Sleeving, 1 or 2 mun., 2d.; 4 mm.. 8d.; 6 mm.. 53. yd.
SPEAKER-FRET. Goid, Maroon or Green Cloth.
17 x 25in., 5/~ 25 x 35in., 10/-, Tygan, various colours
52in. wide from 10/- it,.; 26in. wide from 5/~ ft.
Samples 8.A.E. Expanded Metal, Gold, 12xl2m 8/~
Panel mounting fuse holders, 2/, 'uses GDmA
—5A, 5d. Insulated side cutters, 8/8. Bib Stnpper,:lle

RADIO AND TELEVISION SPARES

All leading makes, volume controls,

ete,, line output transtormers, etc.,

B. V. A, valves (current and obsolete
types). Send S.ALE. for quotation.

WEYRAD

COILS AND TRANSFORMERS FOR
2-WAVE TRANSISTOR SUPER-
HETS WITII PRINTED CIRCUIT
AND FERRITE ROD AERIAL.

Long and Medium Wave Aerlal—RA2W
On 6in. rod, 208pF tuning. with car
aerial couplln coil 12/6
Osc. Coil P’)OIlAC 176 pF tuning 5/4
1st and 2nd I.F. Trans.—P50/2CC. 470kcls
11/1€in. dia. by 1in 5/7 each
3rd L.F. Tmns.—PSO/SCC 5
Spare Cores 8d. each
Driver Transformer—LFDT4 9/6
Wavechange Slide Switch d.p.d.t. _3/8
Printed Circuit—PCAl. Size 2@ x 8iin.
Ready drilled. and printed 9/6
Volume Control. 5K-DP 4/68
35 ohm Speakers. 3tin.. 15/8; 5in.. 17/6:
7 x 4in., 21/-.

Tuning Gang with trimmers 10/8

6 Mullard Transistors and diode  42/6
Constructor’'s Booklet 2/~
3 ohm O.P. Trans. O.P.T\1 10/6

NI&\’V MULLARID TRANSISTORS
C71 8/-, OCT2 7/6, OC81D 7/86, OCBI ,/6,
OC448/9 0C45 8/8, 0C17110/6, AF
\uh Miniature Condensers,
.1/3.1.2,4,5, 100
15 volt 2/¢ éa. Transistor Holders 1/3.

B.B.C. Pocket 2 Transistor. Plus Diode

M.W. L.W. Radio Kit, 22/8,

Mimar.ure earplece, 7/6. Batt. 2/3.
Circuit details., etc.. S.A.E

ADASTRA 3-3 AMPLIFIER 3 WATTS
HIGH FIDELITY AT LOW COST

READY BU“,T. V\'IRFD AND TESTED
A.C. only, 200-230 V. Valves ECL86 and
EZ80. 3 ohms quality output. Mullard
tone circuits. Controls: bass boost, treble
and veolume. Separate engraved front
panel with de luxe finish. Quality mains
transformer. Stove enamelled chassis
size 6in. X 3in. Bargain Price £4.19 6.
Detalls S.ALY t free
*Performs agreeably well* (The Gmmophone)

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO 1665
{EBxport welcome. Send remitiance.

and extra postage, no C.0.D.).

BUILD YOUR OWN
RECORD PLAYER

AND
SAVE
POUNDS!!

4 Specd Autochange or Single Player
units supgued with Brand New 2-tone
Portable Cabinets 17 x 15 x 8%in. de lux
Strong carrying handle, glit finish
elips and hinges. Asused hy Famous
Make for 20gns, modeis, Ready cut- .
out motor poard 14 x 13in. Front haflle
with 7 x 4in. high flux loudspeaker
and 3 watt 2 valve UY85 L82 2-
stage amplifier ready buil( on metal
chassis 12 x 3 X 2¢in. Quality 3 obhm
output transformer, low hum level
circuit. Volume and Tone controls. g
3-core safety mains lead. All items.
fit together perfectly. Special in-
structions enahle assembly in 30.4
minutes. only 5 wires to join! 12-.
month written guarantee. Available.
separately or package deals as below.

AUTOCHANGER KITS COMPLETE (as above)
B.S.R. Monarch .. 11.10.0 P.P. 5/8
Collaro £11.15.0 P.P. 5/6,

SINGLE PLAYER KITS Complete (as above)
£9.19.8 P.P.5/6
£11.5.0 P.P.5/6

TS0 50

unior .
E M.1. auto stoplstart ..

OR SEPARATELY
Cabinet with cut out board H
to your choice £3.8.8 P.P. 3/8
Amplifierwith7x4in.speaker £8.17.8 P.P. 2/6

AUTCCHANGERS
B.S.R. UAl4 oa .. 25196
BS.x. UALE | £6.17.6

SINGLE PLAYERS
E.M.IL auto stop/start ,. $£5.10.0 P.P.4/6
EM.L. Junior .. .. 2878 P.P.3/8

P.P.4/6
P.P. 4/6

TRANSCRIPTION UNITS Btereo/Mono
Garrard 4HF ., .. £16.10.0 P.P. 5/~
Philips AG1016 .. £12.5.0 P.P. 5/~

BARGAIN
B.S.R. Aatochangs UA12
Stereo/Mono .. £7.10.0 P.P.4/6
from 5/8.
Rephuemenl X.l.ls Irom 15/- Stereo trom 31/8.

BARGAIN SINGLE PLAYER KI1T 200/250 v. A.C.
(lesa cabinet)

£3.15.0 ren

With 2-stage Amplifier; 3-watt; 2 valves, UCLSS,
UY85: High-fux 5in. speaker; 4-gpeed E.M.I
Turntable, 16, 38. 45, 78 r.p.m.; Crystal Pick-up
for LP‘STD. Records, 7in, ll)m., 1Zin.; Cut out
Mounting board 12} x 8{in.

ARDENTE TRANSISTOR TRANSFORMERS
D3035, 7.8 CT:1 Push Pull to 8 ohms for OC72. 8/€
D3034, 1.75:1 C.T. Push Puil Driver lor OC72, 9/€

D3058, 11.5:1 Output to 3 ohms for OC72, elo., 9/6
Output to 3 ohms for OC72, ete., 12/-
1 Driver, {in. x tin. ¢ }in., 10/-
D240 8. 5 :1 Driver, {in. x fin. x }in.. 10/~
ARDENTE TRANSISTOR VOLUME CONTROLSZ
VC1545, 5K or 1 meg. with switch dia., .9 in.,  5/3

DEAF AID EARPIECE, Xtal or magnetic, e

SUB-MIN. JACK and PLUG, 3/6 pair, |
Panel mounting lnle-hohleu. 2f-, M
Fuses, 60 mA to ., 8d. e

MINIATURE PANEL METERS. ‘
Sire 1}in. sq. Precision jewelled bearings, 2%
acouracy. silvered dials, black numerals and
fine pointers, zero adjustment screw on front of
meter. 0-1 mA, 27/6; 0-§ mA, 27/6; 0-300 V.,
27/8 ;0-501.8, 38/6; 0-500[.1.1.82/6 “gr Meter 36/-.
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RADIO-AMATEUR GEAR
EDUCATIONAL KITS

December, 1963

TEST
HI-FlI

INSTRUMENTS
EQUIPMENT

With the clearly=writien instruction manauals,
anyone can build any of these models=
Bave the world’s best equipment —and save money

AMATEUR BANDS RECEI-
YER. Model RA-i. Covers
all Amateur Bands from 160
to {Om. Special features incl.

§ HE-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning unit
(FMT-4U) with 10.7 Mg/s.

half lattice” crystal filter, 8 I.F. output (£2.15.0 inc. P.T.).
valves, signal strength 'S I.LF. Amp. (FMA-4U) complete
meter, tuned R.F. amplifier with cabinet and  valves,
Beesl R (£12.6.0). Toul £15.1.0
SW MI-FI MONO AMPLIFIER Model MA-S, 6W DE LUXE AMPLIFIER. Model S$-33H. An inexpensive

A low-priced amplifier based on the $-33. Printed circuit construc-
tion makes it easy to build ... 3 £10.19.6
STEREO CONTROL UNIT. ‘usc-l. Luxury modei with
inputs to suit any pick-up or tuner £49.10.0
MONO CONTROL UNIT. Model UMC I Ideal for use
with MA-12 or similar amplifier. Send for specification . £8.12.6
HI-FI EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, available to meet various needs. Details
&h request oo ..from £6.19.6 to £29.8.0

“MOHICAN"
COVYERAGE RECEIVER.
Model GC-IU. Fully Tran-
sistorised. Excellent portable
or general purpose receiver
for amateur or short wave
listening. See full spec. leaflet.

£39.17.6

GENERAL

Stereo-Mono amplifier, with high sensi(ivi(y Suitable for Decca
Deram cartridge ... £15.17.6
6 TRANSISTOR PORTABLE Model U XR-l, Prealigned
|.F. transformers. Printed circuit, 7 x 4in. high flux speaker Real
hide case. Very easy to build £12.11.0
SHORTWAVE TRANSISTOR PORTABLE Modcl RSW-!
Two short bands, trawler and medium wave £19.17.6 (Inc. PT).
HI-FI A.M./F.M. TUNER. Cover F.M. 88-108 Mc/s. A.M. 16-50,
200.550, 900-2,000 m. Tuning heart (£4.13.6 inc. P.T.) and I.F.
Amp. (£20.13.0). Printed circuit board. Total ... £25.6.6

NEW!
“OXFORD" LUXURY
TRANSISTOR PORTABLE

Model UXR-2. The ideal
domestic, car, or personal port-
table receiver. 10 Semi-con-
ductors. Send for fuil details.
£14.18.0 (Inc. P.T)).

Assembled models also available; prices on request — Deferred terms available over £10.

Free delivery U.K,

SEND FOR FREE BRITISH HEATHKIT CATALOGUE—OVER 50 MODELS TO CHOOSE FROM

AYAILABLE NOW!

GUITAR/PA AMPLIFIER. fMode! PA.IL.
50 W. rms. 100 W, pk. output. For vocal and
instrument groups, public address etc. 4 inputs,
2 loudspeakers, Send for full details ... £54.15.0

B o o o e o o

PORTABLE SERVICE OSCILLOSCOPE. Model OS-1.
Compact portable scope, ideal for servicing and general work.
Printed crct. Case 73 x 43 x 124in. long. Wt. only 104ib. £19.19.0
Sin. OSCILLOSCOPE. Model O-12U, Wide band amplifiers
essential for TV servicing, F.M. allgnment. etc. T/B covers 10
c/s-500 ke s in 5fanges . £35.10.0
VYALVE VOLTMETER. Model V7A "Measures up to 1,500
voles (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1€-1, (1(;0?;52

AYAILABLE SHORTLY!

COMMUNICATIONS TYPE RECEIVER
Mod. RG-l. An excellent low cost receiver.
Freq. cov.: 600 k¢/s-1.5 Mc/s. 1.7 Mc/s-32 Mc/s
Send for details. £39.16.0.

L o o o o o o o 3

6W STEREO AMPLIFIER. Model S-33. 3 wj/chl. Inputs for
radio-tape-gram. Stereo/Mono. ganged controls. Sensitivity 200 mV.

€13.7.6.
MULTIMETER. Model MM-{U. Ranges: 0-1'5 v. to 1,500
v. A.C. and D.C. 150uG—I5A D.C. 0.2 l to 20M02 ﬂln SOu,A
meter ... £12.10.0

R.F. SIGNAL GENERATOR Model RF-IU UP o 100 Mc/s
fundamental, 200 Mc/s on harmonics. Up to |00 mVY outpuc all
bands ... oo o9 .. £12.45.6

AMERICAN HEATHKIT MODELS
Full details of direct Mail Order Scheme and
catalogue can be obtained from us for |/- post
paid. (FREE to Service Departments.)

AMATEUR TRANSMITTER.
Model DX-40U, Self-contained.
80-10 m. Power input 75 w. CW.,
60 w, peak C.C. phone. Output
40 w. to aerial, Provision for
ViE.OF . ' £33.19.0

DAYSTROM LTD.

Dept. P.W.12, GLOUCESTER, ENGLAND
A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands, 160-10 m. 150 w.
P.C. input, self contalned with
power supply. Modulator, V.F.O.

£74.19.0

Fe..d e FREE BRITISH CATALOGUE (ver ~o>ﬂ,

i Full details of

DX-100U

del(s) l

NAME i
J ADDRESS e m—_1 I
|
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AN The Fascination of Short anESx

Editorial and Advertisement
Offices:
"PRACTICAL WIRELESS

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

© George Newnes Ltd, 196

Temple Bar 4363 =
, Rand, Lond

Phone:

elegrams: N
egistered at the G.P.O. for trans
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year

To any part of the world £1.9.0

Contents

ditorial ...

Round the World of Wireless

Beginner’s I0watt Transmicter

Transmitting Aerials ...

Making a Modern Record Player

adioactivity in Rain ...

oldering ..

A Recordmg Level Meter

A Neon Voltmeter

Crystal Controlled V. H.F. /F. M
Tuner ..

Simple Reslstance Measure-

ments ...

he Progressive Portable

On Your Wavelength .,

Capacitor Tester .

A Miniature Mains Recewer

A Sensitive Thermostat

Letters to the Editor

Trade News

Club News

The Editor will be pleased to consider
rticles of a practical nature. Suc
rticles should be written on one side
f tne paper "only, and should contain
he me and address of the sender.

Whilst the Editor does not hold himself
esponsible  for  manuscripts, every
fJort will be made to return them if a
tamped and addressed envelope s

All
for the Eduor “should  be addressed
= The Editor, PRACTICAL WIRELESS,
= George Newnes, Ltd., Tower HouSe,
Southampton Street, London, W.C.2.
Ouwing to the rapid progress in the
designs ofi wireless apparatus and to
our efforls to keep readers in touch
with the latest developments, we give
no warranty that apparatus described
n our columns is not the subject of
etters patent.

Copyright in all drawings, photo-
= graphs and_ articles published in
= PRACTICAL  WIRELESS 1S  specifically

eserved  throughout the countries
signatory to the Berne Convention and
he U.S.A. Reproductions or imitations
of any of these are therefare erpressly

orbidden, Pra Wr
orporates Amateur Wtrelexs."

our new series of blueprints. Continuing the theme of last

month’s beginner’s short wave receiver and data chart,
it features a versatile but simple short wave transmitter, suitable
for the newly licensed amateur.

These two designs were selected because it was felt that,
whatever fashions and trends come and go, interest in the short
waves will always remain high and attract new followers.

The lure of short wave listening is as strong as ever, though
it has changed in many ways throughout the years, One of its
fascinations is the fact that something of interest is receivable
at any hour of the day or night. Of the wide range of trans-
missions possible to pick up, even on simple equipment, for most
newcomers the big attraction is the reception of broadcastmg
stations from all over the world.

A certain percentage of listeners, however, mevntably becomes
drawn to the activity to be heard on the various wavebands
allocated to amateur transmitters. And of those taking more
than a casual or transient interest in these proceedmgs a certain
pattern of progress often emerges.

At first, the thrill of even receiving far distant amateur s1gnals
is suﬂ‘icnent especially with the initial mystery of the amateur
radio “language”. But having become familiarised with the
reporting codes, the “Q” abbreviations, etc., the keen newcomer
gradually acquires the basic skills of short wave listening—what
bands to use, when to listen, how to log certain parts of the
world, etc. He also appreciates the principles and procedures
of amateur operating and possnbly starts to keep notes or a log
book and to track down the “rarer’ countries.

At this stage, some (though, unfortunately, far too few)
enthusiasts decide to learn the morse code partly to conquer new
frontiers and partly to give a considerably wider scope to their
DX hunting.

A listener who has gone this far is almost certain to turn his
mind to the possibility of getting on the air himself. Mary
listeners who cannat read morse think on these lines too. And
it is here that the majority of enthusiasts are in need of guidance,

In this direction we cannot advocate too strongly the advan-
tages of meeting other enthusiasts, particularly experienced
amateurs, and the best way of doing this is to join the nearest
local radio club. The prospective, and actual, licensed 'amateur
will also derive much practical benefit from joining our National
organisation, the Radio Society of Great Britain, without whom
amateur radio facilities in this country would be less favourable
than they are.

The short waves offer something for all tastes—hstenen and
transmitters and all variants thereof. One or both. of our
November and December blueprints, with their accompanying
data, should appeal to most interests. i

O BT TR HTT TR AT HEIR TG

THIS month we have pleasure'in- presenting the second of

Our mext lssue dated January will be published on December éth
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London-Bristol Telephone Link

ONDON and Bristol are to be connected by a microwave radio

link which will provide 960 new long-distance telephone circuits
between the two cities. The G.P.O.'s new 600ft. tower will be the
. NEWS AT HOME i,e(ér;:ivor:j terminal point where transmissions will originate or be
L AND ABROAD Standard Telephones and Cables Ltd. has been awarded the
i contract to provide the equip-

b > ment for the lm(l)(oo&hllch will
. 0 . operate in the 4, c/s band
Pacific Telephone Cable Progress :na which wit consisi of one
“ working ” and one *“ standby”
T the'time of going to press the Commonwealth telephone cable radio channel, with immediate
across the Pacific Ocean was less than 700 miles off being automatic changeover in case of
complete. All that remained at that point to be laid was a section fault.
south of Hawaii. Radio waves between Bristol
The- cable-laying ship * Mercury ”, of Cable and Wireless Ltd.,, and London will cover the
has the task of making the final part of the lay in the Central distance in a series of “hops™
Pacific, which was to join the cable from a point 300 miles north of between a number of towers
Hawaii, where H.M.T.S. ** Monarch > had finished her part of the being built along the route which
lay, to a point 700 miles south of Hawaii, to where the cable had will receive and retransmit the
been laid from Fiji. signals in turn,

APPROACH RADARS ORDERED FOR R.A.F.

PRECISION approach radars

(PAR) made by Standard
Telephones and Cables Ltd. are
already used extensively at air-
ports in the U.K. and several
countries overseas, and now a
further 12 of the new model
SLA-3C equipments are to be
supplied to the R.A.F.

These radars are especially
designed to monitor the high-
speed, low-angle approaches of
small fighter aircraft and this
latest equipment produces more
consistent and reliable echoes
than earlier models. The displays
on two l7in. monitor screens
indicate the aircraft's position,
elevation and distance from the
airfield.

On the airfield itself is sited
the main radar head. This is
remotely controlled from the
airfield control tower and may
be rotated so that a number of
runway approaches can be :
covered.. An R.A.F. officer observing the display console of the SLA-3C approach radars
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UNIQUE AUDIO SYSTEM FOR POWER STATION

'l‘HE installation of a compre-
hensive system of loud-

speakers in the newly opened

Rugeley power station introduces
a technique of centralised control

from a main control room rather
than the localised on-the-spot
control of the turbo-alternators
which has been the practice in
earlier stations.

The new system has been
installed by Standard Telephones
and Cables Ltd. and includes
about 200 reflex loudspeakers
which are placed at key positions
on the operating floor and which
broadcast instructions to operat-
ing personnel from the control
room. Staff can reply through a
number of microphone units in

the area; these¢ - are  also
connected to the loudspeaker
network to enable other floor

personhel to hear both instruc-
tion and-reply.

Considerable noise exists in
the operating areas and so STC
engineers used 12 15W ampli-
fiers to feed' the system. These
amplifiers are housed in a special

suite and provide 1,800W of
audio  amplification. Special
microphones were also used

where the high noise level woiild
have made standard equipment
unacceptable.

The 1800W audio amplifier suite
in use at Rugeley power station -

U.K. SECTION OF IEEE FORMED

As

a result of the merger of the Institute of Radio Engineers (IRE)
and the American Institute of Electrical Engineers (AIEE) to

form the Institute of Electrical and Electronic Engineers the U.K.
and Eire section of the |EEE has been duly established.

The IEEE is a * non-national™ professional society of some
160,000 members organised in nine regions and with learned society
activities designed to serve the expanding field of electrical and

electronic engineering.

The U.K. section is part of the European region and its member-
ship represents about half the total for that region. The section’s
aim is to achieve close co-operation with the IEEE. IRE and other
professional bodies so that members of all these societies can benefit

from the many hundreds of con-
ferences and meetings which until
now have remained practically
exclusive to their own members.
A more efficient exchange of
matters relating to this field of
engineering between the United
States and the U.K. will also
result from the section’s activi-
ties. _
The good relations enjoyed
between the Institution of Elec-
trica] Engineers and both the
AIEE and [IRE has been
extended to the !EEE. evidence
of which is given in the provision
made to the U.K. section by the
IEEE of an official address and
set of offices at the 1,ondon head-
quarters of the IEEE.

TRANSMITTERS FOR-
ROYAL NAVY

COMMUNICATION transmit-
ters, type NT204, made by
the Marconi Company Ltd., have
already seen considerable service
with the Royal Navy and now
under a new order from the
Admiralty the company s
supplying more equipments.

All the new equipment is for
use on naval vessels, the compact
design——made possible by the use
of transistors and silicon recti-
fiers—making these 500W trans-
mitters extremely suitable for
shipboard operation. .

www americanradiohistorv com

INTERNATIONAL
SYMPOSIUM

'I‘HE British  Institution of

Radio Engineers is arranging
an International Symposium on
*Cold Cathode Tubes and Their
Applications ™ which will be held
in Cambridge from March 17-19,
1964.

RADIO COMPASS

FOR LAUNCH N
]?OR contestants in the off-
- shore  power-boat race,

recently held off the South Coast
between Cowes and Torquay, a
fast and accurate method of
position fixing was vitally impor-
tant as small navigational errors
could cause loss of valuable
time. And so this year the
racing launch “ Tranmontana ™
—Ilast  year’s ~winner of the
event—had fitted a Marconi
automatic radio compass (type
AD722). This is the same type
of equipment that is used in
many high-speed aircraft and on
this occasion the equipment
made use of the marine and
aeronautical beacons situated
along the Channel coast for a
constant check on the launch's
position. .
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Beginner’s 10watt TRANSMITTER

S GED IS GED S GED GGy BN GED GED MPE SER AR’

The circuit and wiring diagrams of this
transmitter are illustrated on one side
of the Blueprint given away free with
this issue of ¢‘Practical Wireless’’

BY D. GIBSON (G3JDG)

VERY vyear more and more people are
becoming licensed to wuse transmitting
equipment on the amateur bands. The

number in England to date is around the 10.000
mark and is likely to go on increasing each year,

Unfortunately as the number of *hams”
increases, the size or width of the bands on which
t.ransmxssxou is permmed remains the same; indeed
in some cases it has actually been reduced This
has inevitably led to very crowded bands with the
grim outlook that they will become even more
crowded as more licences are issued.

Back in the very early pioneering days the stability
of a transmitter and the bandwidth of the receiver
did not assume such paramount importance. [f a
¢.w. note varied up or down even as much as a

ke¢/s or so it did little harm since there was ample,

bandspace available and fewer stations, plus the
wide bandwidth at the receiving end.

Nowadays the plcture is very different.
Frequency stability is imperative and often the
only place to transmit may be a tiny gap between
two other signals. Any drift at the transmitter
will result in interference to one of the signals on
either sxde, plus the fact that at the receiving end
the receiver now has to sort out two signals—and
has to retune each time the drift is evndent

A novice having just acquired his “ticket” is
immediately faced with the problem of equipment.
The receiver is often a commercial product but the
.transmitter is usually a home-built unit. Good
desngns for a suitable receiver have appeared from
time to time in PRACTICAL WIRELESS as have
circuits for transmitters. Unfortunately there
-~ appears to be so many different circuits with such
.- widely differing values, etc., that the beginner, after
reading many of them, becomes confused as to
which design to build. Should there be a buffer
stage, v.f.0. or crystal control? What type of

output circuit and why for the same valve? Doe
one designer specify a certain resistor as 33k!{
while -another has the value at 22kQ? All thes
questions arise and tend to confuse and cloud th
issue.

The present circuit is a compromise (wha
circuits aren’t?). It has its limitations but it ha
been designed so that the beginner may get th
greatest value for cash outlay. First it is simple
so simple one might say foolproof.

A’ large multiband rig usually has a v.f.c
control to adjust, after which the anode curren
may be checked. Next the meter hus to b
switched to read grid current of the powe
amplifier and the grid tank circuit tuned up. Th
drive control would then be adjusted (usually
variable resistor in the screen supply of the drive
valve), after which the meter is switched once mor
to read p.a. anode current, and the p.a. resonate
—not to mention the bandswitch or switches.

By contrast the circuit shown in Fig. 1 on th
blueprint has only one meter, which is nc
switched at all, and two tuning controls for us
in conjunction with the meter. The third kno
merely selects the desired band and once se
requires no further adjustment.

The transmitter will work on four amateu
bands:—1-8—2:0, 3-5—3-8, 7—7'1 and 14—
14-35Mc/s with’ only two crystals if desired. |
also has the advantage that a v.f.o. may b
constructed later and plugged into the crystz
socket and/or the unit may be used as a drive
for a higher-power p.a. stage perhaps containin
valves like the 807 or the newer 6146. 1t also ha
the advantage in that it is completely self
contained with its own power supply unit an
would, of course, serve as a very useful standb
transmitter,
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It might be as well to discuss the design and
choice of circuit before moving on to the actual
constructional side. This will enable the newcomer
to appreciate some of the problems of selecting a
suitable circuit. s

DESIGN CONSIDERATIONS

Fig. 7 depicts some of the possibilities for a
small transmitter suitable for the Lf. bands. The
combination of Fig. 7(a) shows a variable
frequency oscillator with its own power supply
unit. The v.f.o. is coupled directly to the aerial,
which is undesirable since the v.f.o. should (for
good stability) work into a constant load. The
aerial does not prevent an unvarying load; it will
vary with frequency and slight movements in the
wind will be reflected back to the frequency
determining circuits. Any harmonics generated by
the v.f.o. will be taken directly to the aerial and
this again is not a good practice.

Fig. 7(b) is identical to Fig. 7(a) except that the
frequency is now controlled by a quartz crystal.
Many might think that this is the
answer, for if the crystal pro-
vides stability and will oscillate

PRACTICAL WIRELESS
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14Mc/s, plus switching, and although this arrange-
ment is quite feasible it does present extra
switching complications and was rejected for that
reason.

Since the triode failed to produce the necessary
output and as resonant anode circuits were decided
against, the obvious choice was to use a tetrode or
pentode and this arrangement is shown in Fig. 8(c).
This circuit differs from the previous ones in
several ways. First the crystal is now between
grid and earth. The oscillatory circuit is set up
between grid and cathode. Crystal excitation can
be controlled by the values of Cl1 and C2, which
form a capacity tap. If C1 is variable it can be
adjusted for each crystal; however, it is possible to
arrive at compromise values for Cl and C2 and
so avoid the-use of another variable.

The output is taken from the anode circuit and
is electron coupled to the grid circuit via the inter-
electrode capacitances of the valve. The screen is
at earth potential as far as radio frequency is
concerned, due to the low impedance path offered

at only one frequency the vary-
ing load argument no longer

VFO

PSU

exists, and this arrangement
should be an ideal and very
simple transmitter.

Unfortunately this is not true
and the frequency stability of a
crystal can vary—temperature is
one factor. Where frequency
stability is vital the crystal is
kept in a crystal oven to ensure
that the temperature is constant.
Also, high output and stability
do not go together. The aerial
coupling might well prove tricky
and there would probably be a
tendency for the note to vary as
it was keyed or, put another way,
the note would chirp.

Ideally Fig. 7(c) would seem to
fit our requirements. It has a

@

1prsu |~ co PSU [~ CO [~} PA
. ® ©)
Fig. 7: Three possible arrangements for a low power transmitter.
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crystal oscillator for stability,
run at a low level, followed by a
p.a. stage which fulfils two
important functions—it amplifies
the signal and its grid presents a more constant load
to the c.o0., effectively isolating it from the antenna.

Z

@

C.O. Circuits

Having decided upon the basic structure the
immediate problem was the design of a suitable
c.0. and the first circuit considered is shown in
Fig. 8(a). This is one of the simplest circuits for
a crystal oscillator but turned out to be inadequate
for present requirements. The anode voltage must
be kept very low, otherwise there is a great danger
that the crystal will heat and fracture. With low
anode voltage there was sufficient drive from the
fundamental frequency but insufficient output on
harmonics. Since the second harmonic would be
the only one required it would be possible to place a
tuned circuit in the anode as in Fig. 8(b), but this
would have meant the complication of two
resonant circuits, one for 3-5Mc/s and one for

ZA (b

Fig. 8: Crystal oscillator circuits.

by C3. Greater output is available from this
circuit, due to the higher gain of the pentode,
together with higher anode voltages permissible,
the screen being held at a lower potential. This
arrangement proved to be satisfactory and a
reasonable output was obtained on both funda
mental and second harmonic.

P.A. Arrangement

P.A. (power amplifier) stages can assume a wide
variety of forms but the two factors most varied
are (a) the means of obtaining bias and (b) the
tank (anode) circuit.

Fig. 9(a) shows battery bias and a conventional
parallel tuned circuit anode load. Both these
methods were decided against. Battery bias
required an odd battery floating about and is
seldom used these days anyway. The type of
anode load shown has the disadvantage that both
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pides of the variable capacitor are at h.t. and this
would involve constructional difficulties.

It would be possible to earth the anode tuning
capacitor by the arrangement shown in Fig. 9(b)
and this is a favourite with many constructors.
However, if one adopts Fig. 9(b) there still remains
the problem of feeding the aerial. Link coupling
s fine but remember this is a multiband trans-
mitter and what is right for 1-8Mc/s will be no
good for 14Mc/s. The link turns will need to be
varied and, probably, so will the position of the
link up and down the coil. This link coupling
problem also applies to Fig. 9(a).

A method of avoiding these difficulties is shown
fn Fig. 9(c). Here the aerial is tapped up and
down the coil and a very precise match may be
obtained in this way, L1 acting as a form of auto-
transformer. However, any unwanted harmonics
present in the anode will be fed directly to the
acrial and there will be harmonics present. (Didn’t
we use a pentode c.o. in preference to a triode for
the express purpose of greater harmonic output?)

Also, with a coil of some 40 turns there will be
a great number of tapping points to ensure correct
matching on four bands and a rather unwieldy
switch needed for S1.

The fina] arrangement arrived at is shown in
Fig. 9(d). It has a mixture of cathode bias and
bias derived from grid drive. When drive is
applied a voltage will be set up across R1, auto-
matically biasing the grid. This type of bias also
tends to be self-adjusting—the greater the drive
¢he greater the bias,

Rig. 9t Various power amplifier stages.
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Since R1 does all this why do we also need
cathode bias? R2 is included as a safety bias
because in the absence of drive (i.e. when the key
is up) there will be no bias on the p.a. valve and
its anode current, with no bias to limit it, would
immediately soar to such a value that the valve
would enjoy a short life, although a bright one.
R2 limits the anode current to a safe value. The
value of R2 is calculated so that with no drive the
p.a. is in Class A and, with the key down, in
Class C.

Aerial Matching

The output circuit is the familiar * Pi” coupler;
it has two variables and is easy to tune. It saves
a coil with many taps and at the same time will
match a number of different aerials, although it is
happiest feeding 2 low Z in the region of 80{). By
fortunate coincidence this is just about the
impedance of a centre-fed dipole.

One of the assets of a * Pi” tank is that it helps
in the reduction of interference due to harmonics
and is said to afford four times the grotcction than
would be given with 9(a) and 9(b). This does
not mean that if a *“ Pi” tank is used no harmonics
will get through to the aerial, but it is a step in the
right direction.

Choice of valves will depend largely on the
output required. The transmitter was to be low
power—not more than 15W, bearing in mind that
for one of the bands (1-8—20Mc/s) only 10W is
permitted anyway. The Brimar 5763 is a valve
intended for r.f. use and has a maximum output of
just 15W, so that running it around 10W allows it
to “ cruise along” comfortably.

For those who may consider that QRP (low
power) doesn’t stand much chance these days,
especially competing with 100W stations, it is
interesting to note that GW3AHN has worked
some 300 different countries using only 25W. The
difference between 25W and 15W at the receiving

" end is infinitesimal.

FINAL DESIGN

The final circuit is that of Fig. 1 on the blue-
print. It consists of a pentode crystal oscillator,
followed by a beam tetrode power amplifier. The
output circuit is the familiar “ Pi” coupler and
values are so chosen that it will resonate on any
one of the four bands—I1-8Mc/s—14Mc/s, On
the two lower bands (1:8Mc/s and 3:5Mc/s) extra
capacitance is switched in via the bandswitch S1.
The same switch also selects the correct value of
inductance for the band required.

The Power Ambplifier

A safety bias resistor of 1500 is situated in the
cathode lead of the p.a. in order to limit the anode
current during no-drive periods and this resistor
is bypassed to earth by C7. This combination
gives approximately 7V bias, which is sufficient to
limit the valve current to a safe value and ocorre-
sponds to the optimum value (7:25V) for Class A
operation.

The screen resistor R6 is merely to lower the

" h.t. voltage to 250V, which is the maximum

voltage recommended by the valve makers. C8 is
the normal screen bypass capacitor. The anode is
fed via the meter and 1.3, The choke ensures that
t.f. is kept out of the h.t line and also out of the
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meter. To further assist this the meter and L3 are
decoupled to earth via Cé6.

C9 is a blocking capacitor to isolate VCI1, VC2
and the coil 1.4 from the h.t. and to prevent the
aerial being connected directly via 1.3 and L4 to
h.t,,. a habit frowned on (particularly by the
GPO) for reasons of safety.

The wvalue of the grid resistor is chosen to
provide around —60V bias under key down (i.e.,
drive applied) conditions. The correct value would
really be slightly lower than would at first appear
correct since some 7V bias is constantly applied
through the action of the cathode resistor. How-
ever, in this instance the preferred value of
22k was tried and proved satisfactory in every

way.

C4 blocks the h.t. from the grid of V2 and also
“ passes ” the r.f. signal on to its grid. It should
be a good quality component since a capacitor
which is not reliable in this position can cause a
wealth of grief at a later date.

The Oscillator

The r.f. choke anode load L2 in the anode of
V1 again assists in preveming r.f. from getting
into the h.t. line and is supvorted in this applica-
tion by C3. The screen of V1 is fed via a potential
divider formed by R2 and R3, the latter being
decoupled to earth by C5. The value of R2 is
chosen so as to keep the screén voltage down to a
safe value and the potential divider arrangement
helps to keep the screen volts a little more constant
since current through the valve will vary greatly
when the stage is keyed.

The regulation would be far superior if R3 had
been of a lower value but the network would then
draw far more current, requiring the use of high
wattage resistors.

The oscillatory circuit proper is formed between
grid and cathode of V1. The crystal X1 fixes the
frequency with C1 and C2 forming a capacity tap
across it. The 68kQ resistor R1 is used to provide
the means of developing sufficient bias and the r.f.
choke L1 allows a d.c. return for the cathode while
still allowing it to take up the correct r.f. potential
from the tap formed by C1 and C2.

R.F. Choke

Tt is very desirable that the three r.f. chokes be
dissimilar.  As will be appreciated. an r.f. choke
is really a coil and possesses a certain inductance.
Similar r.f. chokes will have similar inductance.
This inductance, together with stray capacitance,
which is always present, forms a tuned circuit
which will be resonant at a particular frequency.

It is now very clear that if chokes are similar
there is a very good chance that they will resonate
at the same frequency and one will have, in effect,
a tuned-plate/tuned-grid oscillator giving rise to
spurious effects—a most undesirable affair, par-
ticularly in a transmitter which is radiating a
51gnal

Keymg

The place to key is a]ways a debatable subject
and a number of solutions to this problem are
poss:ble The method shown is very common and
is used in a great number of transmitters.

Many amateurs prefer to key in the cathode of
the p.a., leaving the c.o. always running.

PRACTICAL WIRELESS m

usually means that greater currents are presented
across the key contacts themselves, tending to glve
rise to key clicks.

It uppeared that a lower power stage would be
more suitable to key, although the possibility of
chirp when keying a c.o. would have to be con-
sidered. However, the circuit as shown has proved
very satisfactory.

Key Clicks

It may in some instances be necessary to place
a small capacitor across the key lead if clicks
become objectionable. If this is done the
capacitor should be wired with the shortest
possible leads directly across the contacts of the
key itself. A value of 0-1uF is suggested as a
starting point.

Construction

The first step in construction is, of course, to
obtain a suitable chassis and case. The items used
here are supplied complete with front panel.
by Messrs. H. L. Smith (see components list), the
front panel and case being already sprayed ma
hammer finish.

The dimensions shown in Figs. 10 and 11 arg
for the particular components used in the original
model and may vary slightly if other items arg
substituted. For instance, it may be that a 10H.
choke is either to hand or more easily obtainable
than the 15H shown. Also, of course, diﬁere{m
makes of 10H or 15H chokes may have the hole
in the mounting lugs spaced differently and this
should be borne in mind when drilling the chassis.

The safest practice is to collect all the com-
ponents first before starting work with the drill.
These can then be placed on the chassis in their
appropriate positions and the desired places for
the mounting holes can be marked exactly, thus
eliminating any guesswork. Care should be exer-
cised when mounting the valveholders to ensure
that they are orientated in the correct positions.

The holders of V1 and V2 are so aligned as to
provide the shortest possible lead between the
anode of V1 and the grid of V2. The small shield
between the c.0. and the p.a. stage may not be
necessary. However, it is always a good plan to
ensure no interaction between oscillator and
amplifier as any feedback between the two stages
wonld be disastrous.

The screen was made in approximately two
minutes from a piece of tinplate cut with a pair
of the XYL’s scissors. Aluminium would doubt-
less be considered better and some may point out
that where tinolate and chassis meet there will be
a junction of dissimilar metals which may provide
a thermo effect. However, no deleterious effects
have been noted to date but those who have some
aluminium to hand may prefer to use that metal.
The tinplate is very cheap and can be obtained
from most good ironmongers.

Front Panel

The front panel is quite straightforward so far
as construction and metalwork are concerned and
readers are referred to Fig. 10. It is perhaps-a
little unusual to use a coaxial socket for the key
instead of the more common jack plug and socket
combination; however, with the coaxial plug
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method it does mean that the key lead is shielded
all the way from the key right into the rig itself.
Also it’s not a very brilliant practice to cuarefully
shield and screen a transmitter only to radiate
spurious signals from a key lead. The coaxial
cable also affords a measure of protection from
outside influences on the oscillatory circuit via the
key lead itself. For those who would be happier
with a jack plug and socket these may be substi-
tuted but the use of screen lead is strongly advised.

The crystal socket is a double one to take 10X
and 10XJ types, both of which are obtainable on

‘WIRELESS December, 1963

the capacitors forming the capacity tap (C! and
C2) are less thun {in. long! The components
forming the grid circuit are kept well away from
those of the anode circuit and the heater wiring
is in twisted flex, the pin 4 of each valve being
earthed at the valve base.

If these few commonsense rules are observed
very little difficulty should be experienced.

Note that the position of the c.o. valveholder
and key socket SK1 are positioned to practically
eliminate any leads to L1, while L2 has a longer

lead from the valve pin to allow it to be kept as

far as possible from the L1. It

L N
~ % 3 is shielded from L3 by the tin-
Py plate screen and L3 is at right-
11;’. oPA METERO 1’/: Sk2 4 1 angles to it, so no trouble should
s N e be experienced on this side.
2% = - The mains wiring to the on/
@ oo o off switch is twisted and tucked
TUNE MATCH 180 % 7 ,14:0 round the edge of the chassis
PA o purpohsely to keep it away from
1 o ——n o - e
29; X ey Ve &sl all other wiririg.
1

.-1'.1.-"’,' [ DS AP DR 4 ! Vi~  Choice of Crystals
“, » H » A point to remember as
"l‘“ & Ski 3% regards choice of frequency on
G KEY which to operate is that in
i - —— QFEGPQM general most bands are roughly
rm T ; divided into phone and c.w.
e [ 1% 1% s2 portions. The tendency is for
‘ } c.w. stations to use the Lf.
portion and users of phone to

* Fig. 10: Details of the front panel.

occupy the h.f. portion. This

th'c,‘ surplus market, Tt is, of ™7

115"

course, possible to put all the [377 ¢

3%s

L]
=]

shereby perhaps affording a more
pneat and compact layout.

It should . be remembered,
however, that miniature valves

N

L5 -

Ao

crystals inside the case and put a
rotary switch on the front panel,
30
24|a T4
fe—f— 3%

run very hot and it was decided

~—
&

to use the plug-in method in
order to keep crystals out of the
case and out of any temperature
change that must inevitably
occur. This also facilitates the

rapid exchange of crystals. A A

Although designed to work on
fundamentals it is permissible to
use only two crystals and still
enjoy operation on four bands,
V2 being made to act as a

g 4
et 2] |

D e
° »
6% fe—2Jy

Hole sﬂizes
't e ‘A" dia,

4°
by | 22 ()

o DL N\~

frequency doubler on 35 and
14Mc/s at slightly less efficiency.

Wiring Up

The wiring up of a transmitter requires care if
satisfactory results are to be obtained. All leads,
particularly around the valve bases, should be as
short and direct as possible. Pretty wiring with
neat little bends and odd leads across to a tag-
board are all very well but in a circuit which is
to generate a stable signal it is only inviting
trouble. .
. Note that po tagboards have been used at all
and that all connections have been made right up
t0 the ‘valve pins themselves. The *leads™ to

Fig. 11: The Iayot;_t?f the chassis.

should be borne in mind when selecting a crystal
and is especially important if frequency doubling
is envisaged.

Tuning Up

Insert crystal, set S1 to appropriate band and
depress the key. With a 240V 15W bulb connected
to SK2 set VC2 to approximately -mid position.
Tune VCI1 for a minimum dip—i.e., lowest reading
on M1. The 15W bulb should now glow, indicat-
ing r.f. Rotate VC2 to bring the meter reading
up to the desired input. The bulb should now

—continued on page 736
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transmitting
qerals

by 63JDG

Figure numbers referred to
in this article relate to
illustrations given on the
reverse side of the Blue-
print.

HE problem of a suitable aerial is one which

I confronts every amateur transmitting and

receiving station. Unfortunately a well
designed aerial which gives very satisfactory per-
formance at one location often fails to duplicate
the results when erected at another. This is most
puzzling to some, since the exact dimensions are
precisely the same in both cases.

It should be remembered that many things affect
the performance of an aerial. Proximity to other
objects is one example, especially if the objects
are earthed or are metal (such as telephone wires,
guttering etc). Height above ground is. another
factor which can affect performance, and even the
nature of the soil itself can be a determining
factor.

Half-wave Dipole

The * basic ™ aerial can be considered as shown
in Fig. 1 on the blueprint, and will be
recognised by many as the conventional half-
wave dipole. * Basic” because the performance
and radiation patterns of nearly all antennas
are given “ with reference to” the dipole, and
because the half-wave dipole has
amateur radio since its pioneering days.

It has distinct advantages over its rivals and is
well worthy of consideration. It bears the merit of
simplicity. No stubs to tune, no complicated
matching devices, and no tricky tuning procedures.

Construction? Take a piece of wire half a wave-
length long at the transmitting frequency, cut it in
half and connect a length of ordinary co-ax cable,
and hoist it up as high as is practicable. All rele-
vant data neded is given in Fig. 2.

It will be immediately obvious that very few
people will have sufficient space to errect a dipole
for 1-8Mc/s and many others will not even be able
to manage one for 3-:5Mc/s. However the 7Mc/s
length will fit most gardens and the length of
14Mc/s will enable even the smallest space to be
“utilised.

It is permissible to tilt the aerial or bend it and
80 save further space. The polar diagram will not
remain the same but this is not such a criterion

PRACTICAL WIRELESS
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where space is a vital factor. Fig. 3 on the blue-
print gives two ideas along these lines.

Polar Diagrams

A polar diagram is a pictorial representation of
the radiation characteristics of an aerial. This
merely means that if r.f. is being fed into an aerial
the polar diagram will tell us in which direction it
is being radiated. If the system radiates more in
one direction than another it is said to be
directional. .

The polar diagram of a dipole is approximately
that shown in Fig. 4. The line AB represents the
aerial looking directly down from above. This
polar diagram tells us that with this particular
antenna there will be maximum radiation at right
angles to the wire and minimum off the ends. Thus
if it is desired to work certain countries in a
particular direction, the aerial should be erected
bearing this in mind.

The dipole has one great disadvantage: it will
only function well on'the band for which it is cut.
There is one exception to this rule and that is the
7Mc/s dipole, which will also work quite well on
21Mc/s. =

Against this disadvantage are the facts that it-is
easy to feed and it is “selective ”, as it will only
work on one band and is in effect another tuned’
circuit. This extra selectivity is a decided asset
far as T.V.I. (interference with television reception),
is concerned and also aids in reception on crowded
bands.

Pi-coupler *
The Pi-coupler is famous for its ability to match

various loads successfully. However it is usuall§

designed to feed into a low impedance and the outs
put or loading capacitor is rated accordingly. Ote
way to ensure a low impedance is to select a single
length of wire a quarter-wave long. Non-mathema=
ticians refer immediately to Fig. 5 on the bluepsiad

Single Wire

As will be seen, the space requirements are much
less than for the dipole, and for a limited space
this type of aerial may prove the answer. Note that
the length is measured right from the transmitter
output terminal to the far end. Often a random
length somewhere between the dimensions given
will load up satisfactorily. If difficulty is experi-
enced in loading such a wire it will oftea suffice to
lengthen or shorten it by a few feet, :

Vertical Aerlal

No examination of aerials would be complete
without mention of the vertical type. This has
distinct advantages over the others and is favoured
by many Dx. enthusiasts. ] .

Its first advantage is that it is ommi-dircctional
and a glance at the polar diagram in Fig. 6 wdl
show that it radiates (and receives) equally _well in
all directions. Again the view of the aerial is from
directly overhead. !

its second advantage is the one that makes it so
attractive to amateurs: it radiates a great deal -of
the energy at low angles, which is an extremely:
desirable factor in Dx. work. It is possﬂ?le to con®
struct a multi-band vertical which will give a good

—continued on page 73§
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MAKING A MODERN RECORD PLAYER

it is possible to construct a useful portable

record player for a reasonable sum. The
ECL86 is a modern noval-based triode-pentode
valve, the triode portion having an amplification
factor of 100. The output pentode will deliver up
to 4W of audio with an input of only 32V r.m.s.
and because this is rmore than adequate for the
use required, some losses due to tone control
insertion can be afforded.

Record players are always in demand especially
by the younger members of families and a well-
built, safely constructed version makes an
excellent gift and is usually well received if the
case is of handsome appearance. Various portable
cases are available to readers from time to time
via advertisers announcements—as are complete
kits—but before making a final decision to pur-
chase it is wise to consider exactly what is being
offered.

One of the first things to be decided is whether
the proposed record player is to incorporate a
single-play or autochange unit and although the
former kind does allow cheaper results the latter
type is generally preferable as up to ten records
can often be loaded . on at the start and so save
the user the wearisome job of putting each one on
separately. Modern autochangers are not over-
complicated and do handle discs less clumsily than
some ham-fisted humans!

MAINS TRANSFORMERS

It will be discovered that a great many “kit"”
types employ the a.c./d.c. principle, no mains
isolating transformer being fitted. This principle
has always bzen frowned upon by this journal and
rightly so, for danger to life can result unless great
care is taken. Of course, deletion of the mains
transformer saves spice and weight but the finan-
cial saving is not so great as might at first be

P ] OW that ECL86 valves are easily obtainable

supposed, since from a constructor’'s angle the
high capacitance and voltage capacitors required
in transformerless versions are not inexpensive. At
the present time a half wave * converter” type
mains transformer capable of supplying up to
45mA can be purchased for less than fifteen
shillings.

A SUITABLE AMPLIFIER

Details of an excellent little amplifier for use
with a portable record player are shown in Fig. 1
where two valves are used, one as a rectifier and
the other as a 2-stage audio amplifier. Use of an
indirectly heated valve instead of a metal rectifier
is preferred because with the valve full h.t. is
“delayed” (due to warm up time) and is not
applied immediately to the amplifier proper.

At switch-on h.t. builds up steadily due to the
rectifier action at pin 3 of V2. The h.t. is applied
direct to V1 anode via the output transformer

by A. Sydenham

primary winding, whilst h.t. is applied to the
remainder of the circuit via R4. The reservoir
capacitor C6B and the smoothing capacitor C6A,
are large enough to ensure silent running and there
is no hum. These arrangements for h.t. supplies
allow maximum output and at the same time
permit use of a low wattage resistor for R4.

The fuse shown connected in the *earthy”
lead of the mains transformer secondary winding
is not absolutely essential and in any case may
consist quite simply of a small 0:15A torch bulb.

The output circuit is quite conventional and
fitment of the volume control VR2 in its grid cir-
cuit has been found most satisfactory.

TONE CONTROL

Extensive tone controls and negative feedback
circuits are rather superfluous in the type of con-
struction under review, for the necessarily small
Joudspeaker housed in restricted surroundings
sets a limit to bass response. A simple control of
tone is all that is required and is best fitted at the
input where amplitudes are comparatively low.

In Fig. 1 a portion of the output from V1A
developed across VR2 is re-introduced to V1A grid
via frequency conscious C1, and the response is
varied as VR1 is operated. An alternative bass
cut/boost arrangement is shown inset in the
diagram and both have proved quite satisfactory
in practice, either being a considerable improve-
ment over the frequently encountered *“top cut”
devices fitted to output transformers.

The value of Rin may be selected experimentally
in conjunction with the type of crystal cartridge
employed, but normally values in the range of
S6kN-150kN will be suitable.

CONSTRUCTION

Detailed plans cannot be given because cases
vary so widely. Usually these amplifiers are built
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Fig. I: Complete ECL86 record player amplifier.
on to the baffle board which carries the loud-
speaker, and space is restricted. COMPONENTS LIST
A small rectangle of 18s.w.g. alumlnlum (say Resistors: . A
8in x 5in.) is generally suitable as a chassis, 1t Rin see text R3 180Q IW
being bent about 1}in. from one end into an “L ™ RI 100k £W ‘R4 1-2kQ IW
Both valveholders can normally be fitted to the R2 2-2kQ W RS 220Q IW
narrowest portion and the two controls on the VRl IMQ potentiometer, linear (log. for inset
other whilst the mains transformer, output trans- circuit)
former and C6 can be affixed on the baffle board VR2 IMQ potentlometer, log. with switch

in the most convenient posmon

A certain amount of ingenuity is often required
and it is important to consider the locations of
leads carrying mains voltages. These leads must
never be left *“floating”™ from their connections
but must be securely anchored.

WIRING

During wiring it is usually convenient to connect
R4 directly between pins 3 of V1 and V2 together
with the appropriate C6 section. Screened leads
must be used at the input and a short length of
thin coaxial cable connected from Rin and chassis
to the tag strip found on the underside of the deck
will be suitable. Screening must be connected to
chassis at both ends. Supply leads from the deck
motor are carefully connected to T2 and S1 as
shown, assuming the motor to have.its own on/off
automatic switch. In this case leads for 230/250V

a.c. working should be selected; any other leads-

should be tied off and insulated.

When the final setting up stage is reached the
benefits of the mains isolating transformer will be
appreciated, for it will be realized that no danger
results from leaving control knob grub screws
uncovered, etc.

A photograph of one amplifier constructed by
the aur.hor is shown in the heading illustration. On

Capacitors:
Cl 150pF ceramic or mica
C2 25uF electrolytic 6V
C3  0-1uF paper 350V
C4 SOuF electrolytic 25V
CS 5,000pF ceramic 500V
C6 32 x 32uF electrolytic 350V -
(All electrolytics wire ended)
Valves:
VI ECL86 . V2 EZ80
Transformers:
T1 Output transformer: Primary 7000Q;
Secondary 3-75Q or to suit loudspeaker
T2 Mains transformer: Tapped Primary. .
Secondaries: 0-230V at 45mA, 6-3V at
I-SA (Osmabet) 0
Miscellaneous:
Valveholders (2) Noval.

Metal for chassis, etc.

this version the metal * chassis plate ” required two
bends because control knobs had to erupt from the
carrying case at one side. When fitting any such
chassis try and arrange for the valves to be
operated upright.

If when a trial record is played the *“top”
response seems excessive, increase CS5 in value; if
overloading occurs at high volume settings increase

“the value of Rin. Should hum occur suspect the
_triode input circuit and leads to VR2.
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RADIOACTIVITY
IN RAIN ,

A description of experiments carried .out Using
geiger counter equipment previously published

in PW.

By M. L. Michaelis

a number of articles dealing with Geiger-

counters, to introduce our electronically-minded
readers to this fascinating and topical field of
*“ wireless experimenting ” in the broadest sense.
In particular, we published a siimple digital counter
with simple Geiger head in P.W. February-April
1962, and in more recent times we ptiblished a
highly sensitive Geiger head for liquid samples
(P.W. December 1962 and January 1963) followed
by an advanced digital register for working with
this unit (P.W. April-June 1963). .

The articles just mentioned contained detailed
information on some methods of preparing
+samples, and particularly on physical principles
involved in these measurements and their methods
of interpretation. In the meantime, detailed
experience over a period of some. two years has
.been obtained in operating the prototypes, and it
-is felt that a brief summary of the sources leading
to successful signals with these units will be
valuable to those readers who are working with
eyuipment built to our designs in this field.

Much has been learnt by the authors in these
directions since the units were originally built and
published, and it is customary amongst the brother-
hood of experimenters not to hide the information
gained under a bushel! In passing, let it be said
here that the designs as published have proved
their reliability. All prototypes have been in
extremely long periods of operation up to two
years now, and the very few breakdowns
experienced have been vely tfivial.

OBTAINING SIGNALS FOR THE SIMPLE
GEIGER HEAD

This unit, as shown on page 1108 of the April,
1962 issue of this magazine, used the Mullard
MX146 Geiger tube, or preferably the companion
type of greater sensitivity with a mica window to
admit the radiation.

Measurements are made with this tube by hold-
ing a solid or liquid sample, whose radioactivity
(atomic radiation emission) is to be determined, as
close as possible to the Geiger tube, or window
thereof if present. A suitable container such as a
test tube can be employed for this purpose.

A point discovered by the author only after

. some period of usage of this arrangement is that
very much improved sensitivity is obtained if a
small screw-capped p.v.c. bottle of about 10cc.
capacity is used as container (such as used by
doctors, or used for specimens in biological

IN the past years this magazine has published

experiments), and the sample contained in it is dry
or.nearly dry. An increase of effective sensitivity
of up to 10 times was found compared to the ust
of liquid samples in test tubes, so that under som
circumstances this arrangement gave signals, fron
samples on damp filter-papers in the p.v.c. bottles
of comparable magnitudes to signals obtained wit}
the inherently more sensitive liquid-sample Geige
tube of ‘the * Advanced Geiger Head ™ (starte«
P.W. December, 1962).

It has thus been found, surprisingly, that the tw¢
types of head we have published are not thi
competitors originally imagined, but in fact ar
complementary, and that it is quite useful to haw
both of them to hand if one is embarking upoi
these experiménts as an amateur in any great way

The simple Geiger head, with the p.v.c. sampl
bottle, is useful for solid samples—particularl
those contained on filter papers. The advance«
Geiger head is useful for all detailed studies o
liquid samples, where superior sensitivity i
obtained because these .can be filled directly int
the Geiger tube involved.

TYPICAL STUDY OF A RAINFALL

Bearing ‘the above remarks in mind, an
assuming both types of Geiger heads and associa
ted digital countérs have been built and are avail
able as published, the followihg method of study
ing a typical rainfall has now been perfected an
continuallyleads to most interesting results.

A small plastic bath tub-ef about two squar
feet area should be stbod out in the open on th
lawn or some other suitable position when rain i
expected, and as soon as about a quart of wate
has been collected (which can. be within half a
hour or less if the rain is at all heavy), the rain
water should be taken to the workshop and deal
with, quickly as described below.

If necessary, .experiments with weaker rainfal
can beattempted from samples as small as a fer
spoonfuls. In fact, the radioactivity of initial o
slow rainfall is often many times greater than tha
of heavy rainfall, so that the actual signals the
obtained may not be much less than with larg
samples! . :

FIRST IMMEDIATE MEASUREMENT

The first step of each routine examination of
rainfall is to give .the advanced Geiger head a
immediate fill (some 8cc only needed), without an
prior-treatment, and set the Digital Register going

www americanradiohistorv com


www.americanradiohistory.com

December, 1963 PRACTICAL WIRELESS nr
BRAND NEW AM/FM (V.H.F.) RADIOGRAM ] 1]
CHASSIS AT £13.13.0 (Carriage Paid) BEAL]STIC

A.C. ONLY. Chassis size 15 x 62 x 53In. high. New manuafacture. Dlal
144 x 4in. in 2 colours, predominantly gold. .

Pick-up Ext. 8peaker, Ae., E., and Dipole 8ockets. Five push buttons—
OFF, L.W., M.W., F.M. und Gram. Aligned and tested. O.P. Tranaforwer.
Tone Control, 1000-1800 M.: 200-500 M,: 88-08 Mo/s. Valves EZ80 rect.;
KCH81, EF89, EABCB), ELS4, EQC85, Negative feed-back dircuit.
Bpeakar and Cabinet to fit chassis (table model), 42/8 (post 5/-).

10 r 68in. ELLIPTICAL SPEAKER 28/- to purchasers of this chassis.
ERMS: (Chassis) £3.10.0 down and 3 monthly psyments of £2.4.0. Chea
nom Djpolevl%r V.H. 12/8. Feeder 8. yard, Clrcug diagram 2/6.
LTERNATIVE DESIGN, L.W. 1000-2000 ¥.: 8. W, 17-530 M. (6-17 Mc/@):

LW, 200-530 M.: V.H.F. 87-100 Mc/s: Gram. position. Dial dark bréwn
and gnld. Otherwise similar to above chassis. Price 815.18.0 (carr. paid).
TERMS: £3.10.0 down and 6 monthly payments of £2.4.0.

PUSH-PULL
AMPLIFIER  £5.5.0
81+ Carr)

Brand naw 200/240 A.C. maina
Base, 'treble and vol controls
with valyes EZR0, RCC83 asd

(normally screwed to chasais) may be removed and nied 88 n%::nel".
Btereo varsion 9 x 4 w., same price, Fixed panel. Téne & Vol trol

‘SEVEN’

7 ‘Transistor Superhet. 360
Milliwatt output 4-inch speaker.
All components mounted 0D &
single printed circuit board
size 5§ x S}n. In one complete
assembly. Plaatlc cabinet, with
carrying handle, size 7 x 10 X
3}n. ternal 8ocket for car
aerial Ferrite rod aerial.
Price for the complete parcel
Inoluding Transistors, Cablnet,
Speaker, etc.,, and Full Con-
struction Data: 25.1 9-6

P. & P, 4/8.

PP9 Battery 3/9. Data and instructiona separately 2/6. Refunded if you
parchase the parcel.

4 TRANSISTOR
i Ol MINIATURE PUSH-PULL
2 AUDIO AMPLIFIERS

PRINTED CIRCUIT, b5in. x 2in. x 1jin. over transformers Output for
3-ohm speaker. fuitable for microphone. record player. guitar and radio
input. 9-12 volt battery required. Frequemcy range 100 cpa. to 25 Kcps.
Puah/pull output sidigle ended. Instruction sheet provided. Fully wired
?agyp'a;/gae. Two types avallable. 1 watt outpat, 35/-, 1 watts 41/

THIS SUPERB SET for £9

(Carr. pd.)
8-transistor radio covered in sponge clean
Duracour fabric, in latest two tone shaden,
M.W. and L.W, ferrite rod, provislon for
car aeria), 2.colour acale. With PP8 bat.
tery glving 800 hours nse. Weighs ander

x 44in. at hase tapering to 2in. at top.
Prand new, fully gusranteed. 3 push

TAPE RECORDER AMPLIFIER

- Type Fuliy 'built, high lowr

nolse, ted cirouit, Attractive grey

and gold front panel 13 x 14in. Hoeight

Bjin. oversll. Front to back Biin.

Vol. and on/off tone, Mike, radio and ext.
er jacks. V.

K RZ80. Mains trans. Ready
to bolt to B.8.R, Deck. Cﬁpleh with
swi waler wire Our

£6.18.0 (8/- Packing and Carr.).
a bls for Collaro Deck at 5/~ extra

THE “REGENT”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY

£5.17.6

500mW push-pull output. Ferrite rod aerial. Car aerial socket and coil.

W. and 1.W. full coverage. Operates on two 4.5v. cells. Printed
circult board 8} x 2§in. All holes drilled and component positions marked.
Instructions 2/8 for 16p. (refunded on purchase of kit), Hize 9 x 33 x 7In.
8 x 2§in. P.M. high quality speaker. Attractive Vynair covered cabinet.
two-tone. Two batteries 5/8 the pair (Ever Ready 126). Mullard transis-
%‘ma OC#4, 2 x 0C45, OC8ID and 2 x OC3l.  Top grade ‘Weymguth

adlo coils and transformers. Alignment service if required 17/8 (Inc. post).
Write for lst of priccs. All parts supplied separately. Built in two boura.

6-TRANSISTOR
PORTABLE—Fully Built

“BCALA" for only £2.10.8, carr.,
paid. 8§ x 2 x 5iin. high. Cholce of
colours, Rexine. M.W. and L.W.
Ferrite aerial. Battery 2/8 extra. Printed
circuit, Nicely styled. A professional
job. 3tin. speaker. Fully tunable M.W.
aml L.W. Buperhet circult.

{post. 5/

The

100 mF. + 200 mF. ELECTROLYTIC.
4in, x 1{in, dia., Bf= each, (Post 1/:),

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH.

Terms Available on Items over £5. Send 6d. (stamps will do) for 20 page
illustrated catulogue. Delivery by return, C.0.D. 2/~ extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA’, CAMP RD., FARNBOROUGH, Hants.
Farnborough 3371 CLOSED BATS.

New 275 v. (350 v. surge).

8 WATT AMPLIFIER

Our price ONLY B6/-, (post 5/-); & few huundred only; valves EF91 and
EL84 with metal rectifier; 8 x 4 x 1jin. high (5in. over EL34). Mains

trans. and o.p. with vol. and tone controls; on-off; co-ax input.

SPECIAL REDUCTIONS ON GRAMOPHONE
AMPLIFIERS

watt type, Seve 12/-, With 5in. speaker. Bafe 12} x 6in. 200-240 v.

joff switch. Two knobs.
Ready to play. Useful for Btereo. 45/-, pest 5/-.
4 watt type. Save 20/-. Valves UYS5, UF80 and UL84. 200-240 v. A.C..
Covered baffle 13} x 7}in. (6}in. speaker), S front controls; bass, treble,
on-oft/vol, 54/, post /.
24 watt type. Save 20/-, 2i watts, EOCS3, ECLS2 and EZ80. Controls
volume, bass and treble. Onjoff switch. 200-240 v. A.C, O.P. trans. 8ize
g/x 3% x'/ gi/n. over valves. Buitable for microphons input and for Guitar

=, POBt 5/

STEREO CONVERTER UNIT
-

Couverts existing Radiogram te play
stereo records. Chassis 61 x 28 x 4in.
overall helght. Mains and O.P. trans,,
Metal Rect, ECLS2 valve and all
screws, panels, etc. Moulded front
escutcheon, fully built, brand new, only
extras needed, speaker and atereo
cartridge. Full instruction leafiet.
Limited quantity at 38/6. (5/6 P. & P.)

TOP QUALITY RECORDING TAPE
(Guaranteed)
(1/- per tape, six or more post free).

4in. .. 600t. .. .. 1%/8 B¢, .. 12000, .. .. 17/6
sin. .. 600ft. .., .. 12/6 63in. .. 1300t .. .. 8b/-
Sin. .. 900ft. .. .. 17/~ Tin. .. 12004t .. .. 17/8
Sin. .. 1200tt. ., ., 30/- T, .. 1300%t. .. .. 26/8
5Qin. . 8s0ft. .. .. 18/- Tin. .. 2400ft. .. .. 45/~

BATTERY ELIMINATOR
For 4 Low Coneumption Valves (98 range) 90v. 16mA and l.4v. 125mA,
45/~ (4/- post). 200-230v, A.C. Also for 250mA, [.4v, aud 90v, 15mA at
same price. Two separate units to replace existing batteries. 4 x 21 x 23in.
and 3 x 2} X tfin.
AMPLION *Aotivette” for oharging dry batteries. Mains operated 200-350v.

A.C. Bize 4} x 2] x 1jin. with output socket und plug for wv.' 69v. and
90v. H.T. with 1.5v. L.T. Prloe ONLY 27/6.

HEATER TRANSFORMER

Mains input glving 6.3v. 2 amp. Size 2§ x 2} x 1in. (2{In, over winding),
5/8 ea. Lems 109 for 12, or 20% for 50. P. & P. 2/- for 1 to 8, post free
more than six.
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CIRCUITS

These capacitors are ideal for miniaturised
transistor circuits such as in pocket radios. Each
is available with wires at opposite ends for hori-
zontal mounting (‘“‘H”’), or at one end for vertical
mounting (““V”),

Connection wires are welded for low resis-
tance contact and solder coated for ease of
assembly. The standard length is 14” for the
horizontal range, cropped to +%” for the vertical
range.

PRACTICAL 'WIRELESS
SUB-MINIATURE
ELECTROLYTICS
FOR TRANSISTOR

December, 1963

&

i AR A i FE L A APl L e

The capacitors are in insulated seamless
aluminium cases and sealed with a synthetic
rubber bung.

Capacitance and Tolerance Standard toler-
ance is—20% - 1009, of the rated capacitance.
Operating Temperature Range: —20°C to
+60°C.,

Tce | 1N INCHES "VGUTAGES AND.

TYPE CAPACITANCE (.F)
, O L | c|3v.ev.|iov.|i5v.)25v.50v.

CE.8 + | 2 [o14]100]| 80| 60| 40| 25| 8 .
' CE9 4 | 2 |02 |250(|200] 160 100| 60| 20

“THE TELEGRAPH CONDENSER CO. LTD.
RADIO DIVISION . NORTHACTON . LONDON . W.3 . Tel: ACOrn 006l

o

ATTENDING COURSE

Full-time One-Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 2nd January, 1964. This
course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the Radio and Television
Servicing  Certificate examinations.  Provides
excellent practical experience on valve and tran-
sistor radio receivers and all well-known makes of
television receivers.

—

THE
PEMBRIDGE
COLLEGE
OF ELECTRONICS
PROVIDES TRAINING "
N RADIO
AND TELEVISION

CMP 2

To:

The Pembridge College of Electronics (Dept. PI1)
34a, Hereford Road, London, W.2.

Please send, without obligation, details of the One-Year Course.

Name

o

Address
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RESULTS OF
- FOURTH EXPERIMENT
60O .
R
3 “‘
B \_\ \ pC/L = pico=Curie per litre
— : 1 1
400_~§ hOS - ipC = 1500,000 of 1—————'000'000 of a Curle
-,
g Seens 1Curle = equivalent of 1 gramme of Radium
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3 . . : \
0 I D I | | I . . IR T I B 11 1 | N O S y
h_— 100 200 300 400 . -~ 500 ;
B Days since 30th Dec. 1961 when Show and Fain concerned fell

Fig. I: Actual resuits for radioactivity and its decay with time, for a pair of typical rain and snow samples.

Both samples are from rain/snow which fell at the same time on the same day, 30th December, 1961, but at different
places. The snow (full line) fell in Finsbury Park, London. The rain fell at the same time in Mainz, central Rhineland,
W. Germany, and its behaviour is shown by the dotted line. -

About a pint of each sample was filtered, and the clear liquid boiled down to give a concentration of about 60 times.
The two lines in the graph thus show the result of what was termed **Fourth Experiment’” in the text.

The concentrated samples ‘'were measured immediately after natural Radium-Product activity (see text) had decayed

away, and again at various intervals over the next 500 days, as shown by the dots on the graph-lines.

It is important to notice that both samples behaved virtually identically once they were more than about 120 days old.
At times earlier than this, they differed widely; the Continental rain showed less initial activity than the British snow.
The slight rise of activity over the first month or so, shown by the London snow, illustrates an effect repeatedly found on
numerous occasions where rain or snow contained considerable proportions of really fresh debris from recent explasions.
Such debris has not had time to reach equilibrium between the many types of atoms involved in the radioactive mixture,
and this is generally evidenced by such initial increases of activity before the true decay'sets in. The Continental rain
from 30th December, 1961, clearly contained little fresh debris, but about the same amount of older debris as the London
snow—because both showed practically identical activity once they were a few hundred days old.

Provided one has the experiment running quickly
enough after the rain has fallen, one generally
obtains significant signals in all cases, sometimes
even very large ones. What one is here measuring
is the natural radium product activity washed out
of the clouds and this can reach enormous inten-
sities of up to 300 nanocurie per litre (* nano ™ is
a thousandth part of a millionth of any unit. and
one “Curie” is the radiation equivalent of a
gramme of radium).

This is a natural phenomenon which has been
present through all historical ages and has nothing
to do with man-made devices. The surprising fact
is that it can reach intensities of up to 100 times
the levels of atomic bomb fallouts which. if pro-
longed, are considered dangerous! The great
difference is the short life involved, which can be
followed in this first experiment.

The most common behaviour is that the
observed signal halves itself every 50 minutes for

two or -three hours and then suddenly vanishes,
Science does not vet know too much about these
effects except their existence, so that useful pioneer
work, as in the days of early: transatlantic short-
wave transmissions by keen amateurs, is here still
possible in studying the behaviour of these natural
radium signals at various locations and for various
weather conditions.

As the radium traces involved originate from the
rocks (not - necessarily -entirely locally, as winds
have a great effect), the geology of the immediate
and more distant’ surroundings has an important
influence on them.

The advanced Geiger head gives a * back-
ground © count from cosmic radiation, etc., of
some 40 counts per minute. This must be sub-
tracted from the total registered: the remainder is
the actual * signal* from whatever sample one is
testing. The sensitivity of the advanced Geiger
head is such that a concentration of some 35 nano-
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curie per litre of fill-liquid gives one signal-count
. per minute.

. As the natural radium-product signals can have
initial amplitudes up to 300 nanocurie (though this
is rare) per litre, huge counts can sometimes be
observed when the untreated rain is filled into the
head quickly enough—especially after summer
thunderstorms which sometimes seem to enhance
these effects. Normal values observed seem to lie
between 30 and 60 nanocurie per litre, giving
initial signals of 10 to 20 counts per minute, i.e.
the total count is 50 to’60 per minute.

One should, after starting such an experiment as
quickly as possible after the rain has fallen, read-
off the digital counter on the register initially every
10 minutes and, after an hour, every 20 or 30
minites..

The average counts per minute are then deter-
mined for each of these periods, the known back-
ground count subtracted, and the remaining signal
counts per minute plotted on a graph against the
*“age” of the rainwater since it fell. Such a
measurement should be carried out as long as any-
thing still “ happens ”, i.e. until the signal count
Fer-minute no longer reduces. This will take at
east an hour, and may take up to five hours. Each
graph should be marked with all details -of
weather, . time of day and year, amount of rain,
how long it did not rain previously, and any other
factors one may notice and may think as possibly
useful for a later attémpt to study general trends
shown in a large collection of such graphs from
many rains over several years. .

If the signal count does not fall back to the
known background count at the end of this experi-
ment, but stays put at some higher value, still
preeent after many hours, then the remaining
signal represents a very high contamination from
atomic bombs and should be subtracted from all
signals plotted on the graph for the natural
-radium-product studies. .

. -Such atomic-bomb contaminations giving signi-
ficant signals even in this first experiment on
ontreated rain are becoming more frequent, but
are nevertheless no real cause for serious alarm.
As already said, initial portions of slow rain tend
to".be more contaminated, very especially if much
sulphurous industrial smoke is present, which
seems to act as a ‘‘magnet” to debris from fresh
atomic explosions. Under such conditions, atomic
bomb debris signals larger than the huge natural
radium-product signals have occasionally been
noted with this apparatus, leading to remarkably
high tota] counting rates exceeding 100 per minute
at the start of this first experiment.

SECOND EXPERIMENT

- Whilst the first experiment to determine the
nmatural radium-product content is running, one can
at the same time set about treating the main bulk
of the collected rainwater. This should be filtered
through an ordinary filter paper obtainable from a
chemists. A small suction pump operating off the
water-tap is here useful; a suitable set of appara-
tus is also obtainable at a chemists.

s The filter paper should then be drained, rolled-
.»0p. and inserted into one of the 10cc p.wv.c.
ottles for standing in front of the simple Geiger
"Head. The latter has a background count of some

20 to 25 pulses per minute, and the sensitivity in

this present arrangement can be as high as one

=
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signal count for only 0-4 nanocurie total activity
collected on the filter paper. Thus very consider-
able amounts of the natural radium-product
activity in the bulk of the water can here be
registered, and it is an interesting study to note the
relative proportions indicated on the two Geiger
counters now running simultaneously.

Alternatively, the filter paper can be washed
immediately in some 16cc of dilute nitric acid, and
the clear liquid, which now contains the filtered-off
natural radium activity (and other activity) in a
state of concentration so many times greater as the
original as the amount of nitric acid used was less
than the original bulk of water, can be substituted
into the advanced Geiger head.

As the original bulk of water is about a quart,
and about 16¢cc of acid are used, a concentration
factor of about 80 can be reached. The filter paper
typically catches 259% of the total activity, as
roughly 25% is generally lodged on the
largest dust particles of the air, and so the final
effective signal increase can be around 20 times.
This means that, if the rain happened to contain
good natural radium-product signals, this just
described method of concentration can reach
counting-rates of hundreds per minute with the
advanced Geiger head, i.e., drive the digital register
almost to the limit of its counting rate.

A detailed study of the decay of these signals,
until they vanish after a few hours, is thus very
easy. The counting rate is often so huge that the
register can be read off every 5 minutes or less,
giving a very accurate graph with closely-spaced
points.

THIRD EXPERIMENT

When the huge natural radium signals have
vanished after a few hours in the last experiment,
the counting rate in the advanced Geiger head will
generally remain some 10 to 50 per minute above
the background, for weeks, months or years. This
is that part of the atomic-bomb debris in the
original rain which was attached to large dust
particles of the air and was thus held-back on the
filter and subsequently dissolved by acid.

The known sensitivity of the advanced Geiger
head (some 3-5 nanocurie per litre of fill-liquid for
one signal count per minute) should be divided by
the effective concentration factor of the process
and multiplied by the number of signal pulses
observed per minute, to get the actual content per
litre of original rain for this part of the debris.

FOURTH EXPERIMENT

The clear filtered rainwater after preparation for
experiment number two above should now be
concentrated by boiling and subsequent acidifica-
tion, as described in the published article on the
simple Geiger head and digital counter.

Measurements can then be made in the advanced
Geiger head, and thus the portion of atomic bomb
debris not attached to dust, i.e., which passed the
filter paper, determined. It will often be found to
be about equal to that attached to the dust and
measurcd in experiment three; it is generally some-
what more, if anything. -

It is intercsting to keep the liquid samples from
experiments three and four in small p.v.c. bottles,
for repeated measurements after weeks, months or
even years. The dust in the air seems to-scavenge
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preferentially new products from recent atomic
¢éxplosions which are still decaying rapidly, so that
after recent test explosions in the northern hemi-
sphere one often finds that the dust portion noted
in experiment three is much greater than, and
decays more rapidly than, the dissolved portion
measured in experiment four, for one and the
same rainfall.

PRACTICAL.

WIRELESS m

In general, of coume, both portions decay, the
more rapidly the more recent the responsible
atomic explosions. [ntensities mar halve in a
month or two if explosions took place within the
last three months, otherwise it may take a year or
more before the signal-count of the samples halves

—continued on page 762
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Fig. 2: Initial amounts of Atomic-bomb-fallout Radioactivity.

This graph shows very enlightening results obtained at Mainz,
ished has been operating for two years at

equipment we have pub
Each dot represents rain or snow which fell at the name
of the graph shows the date of fall in each case. The ver

d
t

radioactivity found in each case, according to the details of *
haurs to elapse since the rain/snow fell, to permit all Radium-Product

The dotted-line curve shows measurements for winter/spring 1961/2, immed
the autumn of 1941, The full-line curve is for the same seasons one year later,

atomic-bomb testing in the meantime.

These two comparative curves s

explosions of 1962, most clearly. Equally clearly do they show the relative
individual rains or snows in this connection. Only the systematic measuremen

snows can give a true picture, because variations are so
misleading.

The tremendous peak in early April, 1963, was reported

true extent. The meteorological network reported the epicentre of this
Switzerland and the Austrian Alps. The station at Mainz for which the grap

to this area.

Such “‘breakthroughs” result from a sudden start
into the weather regions. This happens every spring,
of many of last year’s atomic tests. much of the debris wa
spring ‘‘breakthrough’ next took place. The same effect is
(dotted curve).

At the same time as the huge radioactivity peaks in ear
transmissions were noted at
likely that the radioactivity itsclf promoted fine u.h.f. reception, but rather the strgam

conditions far Band IV television
of the radioactivity peak. It is un
of downward-flowing stratospheric air.

These measurements were all carried out with the
lished in Practical Wireless (Dec. 1962 - June 1963).

central Rhineland, W. Germany, where a station using
this very typical Continental location. '
station and was examined. The date scale along the bottom
ical scale of the graph represents the initial atomic-bomb-
‘Fourth Experiment’”” in the text, after having allowed a few
signals to decay away. :
iately after resumption of atomic testing in
i.e. 1962/3, after a year of massive

how the resulting increase of radieactivity in rain and snow, from the numerous tes

uselessness of isolated measurements o
t and plot of all—or nearly all—rains anc
great that isolated readings can, if taken alone, be véry
tions and the Press, although few stated the
massive “‘breakthrough’’ to have been it
h here was compiled is situated fairly clos

by all official sta

of downward flow of large air masses out of the stratosphere; dow!
and marks the real start of spring. Due to the tremendous violenc

s hurled into the stratosphere, where it remained until th
apparent from mid-February to mid-March the year befor:

ly April 1963 were taking place, unusually fine receptio
the same station. These coincided with the start and figjs.

Advanced Geiger Head and Digital Register, a:ﬁ_éﬂib
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Good soldering can mean the difference
between success or failure of home-constructed.

gear.
Jjoints saves time,

By HENRY MAXWELL

is perhaps ironic that the most important tool

in the radio enthusiast’s kit is also the most

neglected. Badly soldered joints account for a
great percentage of the constructor’s frustrations.
The intermittent fault that results from a lack of
the right heat, in the right place, for the right
length of time wastes more of a professional
-engineer’s hours than a hundred total breakdowns.
=i Part of the trouble is undoubtedly an incomplete
knowledge of the art of soldering.
saxYes, ART. It is not enough to hold a warmed-
ap lump of copper on a clumsily wrapped bundle
«of: wires, apply resin and tin and hope for the
best. Even the best intentions of modern manu-
facturers, who provide us with heat-controlled
irons and carefully balanced resin-cored solders,
can come unstuck if we take their products for
granted and work in the sort of careless rapture
that leads to wasted time. The
Tollowing notes are an attempt to

Knowing how to make properly soldered
trouble and wasted effort.

SOLDERING

purposes comes in two or three grades and several
sizes, but this represents only a minute part of a
very wide range of solders marketed by the leading
companies for the making of all manner of joints.

For radio work we need a combination of tin
and lead in the proportions 40:60 or 60:40. This
ratio is not just a matter of convenience. It'is
determined by the melting points of both the
metals and—equally important—the * plastic
range ” when the alloy is neither solid nor liquid.
Too great a plastic range means that the cooling
down period is protracted and, usually, the
amount of heat required for correct fusing of
the metals is greater. These two things add to the
danger of the dry joint. Too small a plastic range
means that transition from liquid to solid on
cooling would be too rapid and a fractured bond
would result.

Percentage of lead
70 60 . 50 40 . ]

show that there is more to the
subject of solders and soldering
than may at first be apparent.

THE ESSENCE OF SOLDERING

To begin with, what are we
trying to do when we join a
couple of wires? First it is
necessary to destroy the high
resistance oxide film on the outer
surface of each conductor, then
to let the solder run quickly on
to the prepared surface so that it
forms what is in effect a fused
.outer coating. This jointing
should be as strong as the basic

Temperature (degrees centigrade)

conductor. Next, the flux which
.performed the original cleaning 150 =
operation has to evaporate and, - i

Liquld state

4
361°F=183°C
(63:37)

S(I)Iid state
|

finally, the solder must cool at o
a rate that allows it to set
hard and firm. All this requires
a correct temperature sequence
which is easier to understand
if we take a look at the physical make-up of
solder.

.RESIN-CORED SOLDERS

»~. Modern solders are fusible allovs, many of
swhich are made with seif-contained fluxes for
sspecial purposes. It may be interesting to note
that the resin-cored solder we use for general

W
(o]

40 50 60
Percentage of tin

Fig. I: This shows the various melting and solidifying temperatures for

several alloys of tin and lead.
MELTING AND SOLIDIFYING TEMPERATURES

Fig. 1 has been prepared from data supplied by
Ersin Multicore Solders Ltd. and shows the various
melting and solidifying temperatures for several
alloys of tin and lead as used by the radio industry.
Special solders with small traces of antimony,
bismuth, cadmium and silver are also available.

It can be seen that the ** ideal ™ proportion of tin
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to lead is 63 parts to 37, This gives a direct
melting point of 183 deg. C. But if an alloy of
these proportions was used, as soon as the solder-
ing iron was taken from the joint the solder would
solidify and the slightest movement of the wires
would result in_crystallisation of the alloy and a
high resistance joint.

EFFECT OF EXCESSIVE HEAT

A similar effect is produced by the application
of too great a heat—or even the correct heat for
too long a period. For example, the recommended
bit temperature of a soldering iron is above the
normal melting point of the solder. A bit tem-
perature of 476 deg. F is adequate for use with
50/50 solder, the melting temperature of which is
414 deg. F. It would cause the flux to wet the
joint efficiently and, if the heat was not applied
longer than necessary to make the solder melt, the
volatilising point of the flux would not be reached
before the solder had flowed over the prepared
surface.

But suppose the areas of metal to be joined were
larger than our specimen *two wires "—as, for
instance, joining a screening plate to chassis. Then
the iron would have to be applied for a longer
period to enable the metal to attain sufficient heat
to melt the solder, at which condition the spot
heat at the point of the bit could well be too great,
causing the flux to volatilise and prevent an even
bonding.

Design of resin-cored solder has to take into
account this flux volatilisation temperature—at
550 deg. F approximately 7 per cent of the flux
volatilises in the Multicore 40/60 range. Reference
to Fig. 1 shows that this has a melting point of
453 deg. F, returning to the base temperature of
461 deg. F before solidifying. Thus an iron of
lower bit temperature can be used, and if a larger
bit and higher wattage iron is employed on the

Piain resin~-cored soider
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Superspeed (activated resin) solder

73

“ chassis joint " jobs the heat is more evenly dis
tributed, the flux wets the joint, solder spreads
evenly and cools at a rate that prevents crystalli-
sation.

SUITABLE BIT SIZE

If we try to use one of the smaller irons—whick
may well have a bit temperature of more than
600 deg. F—the heat will be concentrated at the
point of the bit and rapidly dissipated through the
metal of the joint and an uneven job will result.

Conversely, the use of a large iron on a small
joint can have the effect of spreading the heat
where it is not wanted—up the wires to the nearby
components, for example, even if a heat shunt is
used. For better-class work an alloy of the pro-
portions 60/40 should be used in conjunction with
a small iron bit. Although the actual bit tempera-
ture of the irom may be higher, the application of
this heat for a shorter length of time produces &
better joint.

As an example, the bit temperature of the Ory®
10W soldering iron, Type MI, which has a &in.
diameter bit, is 670 deg. F, but as the 60/40 solder
has a plastic range of only 9 deg. F a much guicker
job can be done, with less risk of spreading the
heat, yet with a reasonable cooling margin to allow

the solder to set.
3

THREE ESSENTIAL REQUIREMENTS

From the foregoing three things become
apparent. First, the flux must be allowed to run
on to the prepared surface and do its chemical
job of destroying the oxide film that the atmos-
phere forms on the metal of the working surface,
and the applied heat should not be so great as to
cause it to volatilise before is has done this job.
Conclusion: do not apply the
resin-cored solder to the iron bil
but heat the joint just sufficiently
for the solder to run, at whic

no time saved by rushing a job
if the solder has not completely

oY
Copper s hich
oA 61&0 174 temperature the flux will have
S L wetted the joint.

Secondly, applied heat must be
correct. There is no advantage
in a larger and hotter iron and

: [

A

Brass e 1Z] melted.
13° Thirdly, the correct soldes
should be used for the job. T¢
demonstrate this more clearly see
Fig. 2, which is a table of
“Contact Angles” given by
Enthoven Solders Ltd. The
123 contact angle is that formed by
Nickei siver ¥ 12 the edge of a blob of solde
~ 3 dropped on a surface of 1

specific metal and is an indica
tion of the effectiveness of the
joint. . Note that the lower th«
angle the greater the solde

X=No wetting ~'No effective joint
Angles not to scale

Fig. 21 A table of “Contact Angles™.

Duration of tests : 5 secs each
By ocourtesy of Enthoven Solders Ltd,

“spread” and the Dbetter -tiu
jointing properties. (This show
clearly the misleading appearana
of thoss bulbous joints that an
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made with an iron wrongly applied.) Note also
that the angles differ widely for different materials
and for different solder alloys and that the
incorporation of specially prepared flux lessens the
contact angle drastically. This enables much
quicker work, with less residual heat.

SOLDERING ALUMINIUM

Much heartbreak has been caused among the
radio fraternity by the reluctance of aluminium
to take solder. The reason for ‘this is the high
thermal conductivity of the metal, which prevents
retention of the correct heat at the spot where it
is required, allied to the chemical property which
causes a prepared surface to oxidise before flux
can wet the joint. Thus apparently good aluminium
joints may actually be no more than solder shells
with a high resistance contact beneath.

To overcome this it is necessary to have a

higher heat source than normal, plus an alloy of
tin and zinc, aided by special non-hygroscopic
flux.  Special aluminium solders have been
developed, but it is necessary to use a very hot
iron, to work rapidly and to prevent heat dissipa-
tion. It may be advisable, too, when the job has
been completed, to coat the joint with a lacquer

: Soldering
fron

. Pliers asn/
\ heat shu

Conductor

Mg. 3: A convenient method for connecting lead-out wires
to valve-base pins.

0 exclude air, fpr aluminium surfaces that have
1ad the outer skin removed tend to corrode more
:apidly than usual,

MECHANICAL JOINTS

From a purely practical point of view there are
everal observations worth making. The argu-
nent used to run: make a good mechanical joint
ind then the minimum of soldering is needed. But
iny constructor who has been faced with the
yroblem of ‘‘unwrapping” a tangle of soldered
vires to remove a faulty component will know
hat a more convenient method may be as shown
n Fig. 3. Here we have two components connect-
ng to a valve base pin. The lead-out wires are
nserted in the slot with sufficient overlap to allow
he solder, shown dotted in the final joint, to cover
he working surface. The iron is applied to the
»ody of the work, a pair of pliers forms a heat

N

| Co
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Free bit from
housing occasionally
and clean off scale

Sensin
element |3

Keep end of bit bright
and tin before use,
Ensure that chamfered
-end is flat, with no worn
hollows or rough edges

(2 (v)
Fig. 4a: The iron bit should be kept well shaped, as shown

here.

Fig. 4b: Cut-down view of a Weller magnetic temperature
controlled iron.

shunt to protect the capacitor and the solder is
applied to the work, not the iron. Take care not
to move the work while the solder cools.

The next rule, often quoted, is * keep your bit
bright”. The main reason for this is to conserve
efficiency, as the scale on the outside of a bit
robs the job of heat. But equally important is to
keep the bit well shaped, as shown in Fig. 4(a).
The working blade of the bit is a chamfered sur-
face which allows the iron to be applied at a
convenient angle, as well as getting the best area
of copper into play. Tinning the bit. by running
clean solder on to it and wiping off the excess,
enables a quicker job to be done. s

CLEANLINESS 1S ESSENTIAL

Clean work, in fact, makes for greater efficiency.
The little bits of foreign matter not only prevent
even flow of the solder but, by transferring to the
bit, accelerate the wear of the iron. This is partly
the reason for the development of such materials
as the Savbit alloys made by Messrs. Ersin.

In this type of solder is incorporated a small
proportion of the same metal as the iron bit,
which helps control the absorption of impurity.
Adding copper to the alloy is said to result in a
98 per cent improvement in soldering iron bit
wear. The technique was discovered when a
special alloy for soldering silver-plated ceramics
was being developed ten years ago. To prevent
absorption of the precious silver during the solder-
ing process it was found necessary to add as much
as a 2 per cent silver content to the solder. The
usefu! by-product of reduced bit wear was realiscd
by Messrs. Ersin and has resulted in their popular
line of Savbit Solders.

Further to this, the practice of using existing
solder to remake a joint is to be deprecated. From
the above it should be apparent that this robs
the joint of its necessary wetting agent. Solder
is cheap enough and a reel of the convenient
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TOP QUALITY—LOW COST {L' R QS AMATEUR RADIO EQUIPMENT
AN

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR-KITS.

CR 66 COMMUNICATIONS :
RECEIVER

THE FINEST
SUPERHET
KIiT EVER
OFFERED

*

Frequency Range
540 Ke/s to 30 Mc/s
in four Band-
switched ranges.

Electrical Bandspread. Coil Unit wired ready and LF. Trans. l
formers factory aligned, no test equipment required. Tempera- l
ture compensated trimmers. Regenerative 1.F. stage for maximum
gain and B.F.O. Panel aerial trimmer, separate spaaker switch, |
3 watts output for external 2-3 ochm speaker. Separats cathode
follower for tape recording etc. Valve line-up—ECHBI, EBF89, |
ECCB!, EL84, EZ80, EMB4 (Optional extra). For 200-250 volt 1
é.C. lCathet siuh|6|>7< 64 x Blfin‘ o - ] l
omplete Kit wit -page Instruction Manual |
Carriage 6-. '£18.5.0 1

Tuning indicator parts with EMB84, 1776,

H.P. TERMS AVAILABLE ON REQUEST. !

% P.R. 30 R.F. PRESELECTOR %

Frequency range 1.5-30 Mc/s. Substantially improves
the performance of any superhet receiver.

G4HZ writes . . . | am
delighted with it, it improves my
Eddystone 640 in all respects.
The difference with the Pre-
selector is fantastic, @ weak
signal on 15 metres about $2
changed to $8. On the L.F.

Bands, unwanted noise and
mush is cut out.

G3RIA writes . . . The results
in conjunction with my Eddy- . X
stone 888 are amazing. Signals are twice as strong with much
higher signal/noise ratio. A first-closs product well worth.the money.
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain centrol,
selactor switch for either dipole or end fed antenna. External
pewer supplies (obtainable from Rg). Smart styling in gray and
black. Complete, ready for use, with all plugs, cables.

Now available in two Models.

P.R.30 for external power supplies 180-250 volts H.T., 6.3 volts
.3 amp. L.T. (obtainable from receiver). £4‘ |7‘ .

P.R.30X self powered with internal power supply for 200-250
volt A.C. Will provide 200 volts up te 25 M/a. and 6.3 volts

Carr. 376,

| amp. for other accessories. .2‘

THE NEW CR 45 MAINS T.R.F. SHORT WAVE RECEIVER

World-wide short wave reception,

North-South America, Indla, Russia, Far East, Australia,

amateurs, shipping, etc.

Y Separate electrical bandspread.

+ Three slow motion vernier drives.

Y Low loss polystyrene plug-in coils, factory aligned,
v Dials calibrated in frequéncies and degrees.

% Power output 3 watts for 2/3 ohm speaker.

% Valve line-up: ECCB8I/EL84/EZ80.

% Front Panel Silver and Black, control knobs Grey.
% Provigion for panel phone jack.

Superb modern styling and Top quality components throughout. Cemplete CR 45 CODAR-KIT, with valves
and 3 Coils, 10-28, 25.75, 60-176 metres. Instruction Manual |1 pages, less Cabinet

£7‘5‘0 Carr. 416,

CR 45 Cabinet Silver Grey 12 x 54 x 7in. with sliding door for easy coil changing and detachable louvred rear panel 2 !

Instruction Manual only 4/= post fres.

Extra coils 4/9 each.

%  THE MINI-CLIPPER

* 1
% Miniature | valve short wave receiver.

v Low loss polystyrene
‘plug-in coils, factory 2 I
aligned. l

v Air spaced ball bearing
condensers.

% Provision to add two-
transistor amplifier.

Y% Battery lasts months.

Can be built in one evening, ready to switch on, to bring the I
fascination of Short Wave listening at very low cost. Complete |
MINI-CLIPPER CODAR-KIT, valve, and one coil 25-75 metres,

Instruction Manual 4 pages, 376, carr. 2/6. Extra Coils 49 each. |
Electrical Bandspread available, Instruction Manual only 2/-, |
post free.

% THE SUPER CLIPPER %

% Peak Performance short wave

battery receiver, 88 ,6

* Lar‘e precision dial, dual slow
motion drives.

Y Bandspread on all Bands.

* High gain valve/transistor hybrid
circuit,

% 2 Mullard transistor amplifiers,
pre-assembled and tested.

% Low loss polystyrene plug-in coils,
factory aligned.

% Batteries last months.

Easy to assemble, this famous Short Wave Receiver brings a

new world of listening pleasure to your finger tips. Complete

SUPER-CLIPPER CODAR-KIT, valve, transistors, 2 Coils 20-60,

55.180 metres, Instruction Manual 7 pages, 888, carr. 26,

Front Panel, Silver Grey, 10 x 74in. 6/9 extra if required. Extra
Coils 4/9 each.

CODAR-KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL

DIAGRAMS. Some of the Top Quality names who supply m

aterial for CODAR-KITS ... MUL
SON, DENCO, ELECTRONIQUES, THORN A.E.Il etc. etc.

LARD,: BRIMAR, JACK-
.. only the best is good enough for the high CODAR stan-

dards which make complete success certain. éd. in stamps brings illustrated leaflets.

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX

G3IRE

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT.

GIHG@

Tl
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ERSIN MULTICORE SOLDERS

for a first class joint every time

=

“NEW- HEIGHTS

Wherever precision
‘soldering is essential, THE NEW HANDY
manufacturers, eng- | DISPENSER

Easy to find in the
tool box—simple to
use. The solder is in
a continuous coil
which can be used
direct from the
handy free-standing
dispenser—in fact, it
is virtually a third
hand for those tricky
soldering jobs. Con-
taining 15 feet 5-core
18 s.w.g.

Ersin Multicore .

ineers and handymen
rely on MULTICORE.
There’s & MULTICORE
SOLDER just made for
the job you have in
hand. Here are some
of them.

A NEW range of Tuner-Amplifiers with all the performance
capabilities of separate tumers and amplifiers, suberseding

HOME CONSTRUCTORS

the Stereo 12 and Jubilee models. 2/6 PACK Savbit alloy. * 9/g
The Home Con-’
e e Son- | BIB WIRE STRIPPER
contains 32 ft. of AND CUTTER
22 s.w.g. 60/40

alloys, which is
+ especially suit-
A able for printed
W circuitsoldering.

-
Strips insulation ||h|\\ui////J

without nicking wire, @

cuts wire cleanly, 2
splits extruding {.W«vm‘

S , == o fiex. 3/6 each |I
227 AM-FM STEREO TUNER-AMPLIFIER ' LN,

20 watts power output. Covering the full FM and MULTIGORE SOLDERS I.TD

medit'\;rln w?(vebandz. Inpul;sl rog al?y lceramtc or
crystal pick-up and tape playback, also outputs
MULTICORE WORKS, HEMEL HEMPSTEAD, HEXTS. (BOXMOOR 3838)
CMMSs.11

for tape recording. Exceptional sensitivity and
stability on FM, the Foster Seeley Discriminator
being preceded by two IF Stages and a limiter
stage. Medium waveband featuring automatic
variable selectivity and heterodyne rejection
filter provides Continental reception of good

programme value. PRIbE £48. l 5.0

227 M. AM-FM TUNER AMPLIFIER

This is the mono version of the 227. above and is
identical in performance and specification except
that a single channel control unit is incorporated
Styling is also similar

£33.18.0

with only one amplifier.
to the 227, :
PRICE

S53in. L.P. 1,200ft. ... 12/6
7in. L.P. 1,800f¢. ... I5/-
4in. D.P. 600ft. ... 9l
Sin. D.P. [,200ft. ... 15/
o SPECIAL!! 53in. D.P. 1,800ft. ... 22/6
STEREO 55 TUNER AMPLIFIER CHASSIS - "LSAdFAIng(;';:'E';z,‘ 7in. D.P. 2,400ft. ... 25/-
n. td. ) -
Control Uit Sha pwo Bower arablers.. For mono rame. | | 7in- LP; 1800, 15\- | cEBS “accmsioRy w1 min

duction the two amplifiers are used together so that up
to 10 watts output is available. Provision for tape
,recordmg and playback is made with a choice of inputs

(3 colours), 10 Retaining Clips. Packed in
plastic container. PRICE 32/6. While stocks
last.,

EXCLUSIVE TO
GEE'S!

for crystal_or ceramic pick-ups including
the Decca Deram. PRICE: £29.18.0

AF 208 AM-FM CHASSIS

A high quality tuner amplifier chassis which can be used
for the conversion of an existing radiogram or as the
basis for building a new radiogram or
rebroducing system. PRICE: £21.4.0

Full descriptive literature available from Dept. No. PDT.

WARLTERS RD., LONDON, N.7. Tel: North 3213

AMERICAN
“SHAMROCK"”
Professional quality

7in. L.P. 1,800ft., 156
SPARE SPOOLS, din.
Hin., Hfin., 2/- each;
Yin. 2/6; 8lin. 5/-.

Obtainable only from:—

GEE BROS. (RADIO) LTD., Dept. P.W. {1
ISLITTLE NEWPORT ST.,, LONDON W.C.2
(Adjoining Leicester Sq. Tube) GER 6794/1453

COLLARO “STUDIO” TAPE TRANSCRIP-
TORS. Brand new in original cartons.
speeda. 17, 3§, i.p.s. 3 motors, digital
counter, cte. Complete with Instroctions and
fixings. A.'. 200/250 v. operation. SPECIAL
PRICE 10 GNS. Carr. paid.

P. & P. 2/- per order (over [3 post
free). Other types available. S.4.E.

for Bumper Tape and Accessories list.
Special discounts for quantities.
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multi-cored solder should be in every constructor’s
kit. ~ Bits and pieces of old solder dredged from
the depths of the toolbox are false economy in the
end.

REPAIRS TO PRINTED CIRCUITS

Making soldered joints in printed circuits is a
special technique. It is not proposed to enter here
into the many and interesting methods of mass-

B |Cut here
-l == Fass FEPEE (3
L B} 55 W
R = DT “W
Loop new component to existing
wire ends (v)

Fig. 5a and b: How components are soldered on to printed
circuit boards.

(<) (d) Remove’ lug

Fig. 5c: Bridging a crack in printed circuit “wiring”",

Fig. 5d: Removing a tagged component from a printed
circuit board.

producing soldered panels. But repair procedures
should be touched upon to complete the purpose
of this article.

In the first place printed circuits -are generally
coated with protective lacquer. This should be
scraped away from the vicinity to be soldered to
prevent infiltration of the flux. And, ideally, the
finished joint should again be coated with varnish,
but perhaps this is a counsel of perfection.

PRACTICAL WIRELESS 727

Because of the methods by which components
are anchored it may be more efficient to cut the
lead wires above the panel when removing, for
example, resistors, as in Fig. 5(a), then take the
remaining hook of wire from the other side of
the panel. Alternatively the existing leads could
be left in circuit. the new component prepared by
cutting and bending its leads and a simple * top-
chassis ” joint made, as in Fig. 5(b).

When working on printed circuits avoid excess
heat on the panel, which might result in a raising
of the thin film of conductor from the laminate,
and always keep the solder to a minimum, avoid-
ing its spreading with the consequent risk of short-
circuits.

A thin crack in a printed circuit can be caused
by flexing of the panel and is one of the hardest
faults to trace. When the hairline crack is found
a bridge of solder may be run across it, first
scraping the lacquer away. However, it is some-
times necessary to make a longer bridge, especially
if the panel is burned. Then a length of tinned
wire may be fitted, as in Fig. 5(c). Avoid excess
length and always trim wires exactly to shape. A
little extra care in preparation can save a great
deal of worry later. .

When removing tagged components brush off
the excess solder with a paintbrush, removing it
entirely as it cools and crystallises, and move the
component gently as the solder cools to loosen the
joint. Do this with each tag in .turn and, with
patience, the component may be removed intact.
But if it is going to be replaced it is better to cut
the tags above the panel, as in’ Fig. 5(d), and
remove the lug ends from below, leaving clean
apertures for the fixing of new components. i

RANGE OF IRONS

In this, as in all soldering, the secrct is the
application of the correct heat for just long
enough. To enable one to obtain this end manu-
facturers have produced such a wide range of
soldering irons that it would be invidious to single
any particular types out for mention. Sufficient
only to say that the day of the * poker in the
fire ” should now be no more than a memory. A
good iron is a good investment; indeed. one solder-
ing iron is hardly enough, for the small tool for
handy work in confined spaces will not be of great
use in making chassis connections, where a heavier
wattage and larger bit are necessary. .

The soldering iron or solder gun is the radio
constructor’s most important tool. The author
hopes that the foregoing notes—basic though they
may be—have helped readers to avoid taking
solders and soldering for granted. :

THE “PRACTICAL WIRELESS” FILM SHOW

The “Practical Wireless' Film Show which is held annually and to which readers of P.W. are invited, is to
be held, as before, at Caxton Hall, Westminster. The date of the Show, which is arranged in collaboration
with Mullard Limited, is the 3Ist January, 1964.

The programme will appeal to all readers of *Practical Wireless'* and of especial interest will be the illustrated
talk on colour, 625-line and u.h.f. television, which will form the first part of the programme. After a break
for refreshments, the programme will continue with a film entitled ‘‘Ultrasonics™.

Tickets may be obtained free on request from these offices, A stamped addressed envelope must be

enclosed with all applications for tickets. 3
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A
Recording .
Level

Meter

* by G. D. Howat

OME time ago, the author constructed a
recording level meter for his tape recorder,
from a published design. Unfortunately
the unit, as described, had a rather serious snag.
a#When connected to the tape recorder, at the same
spoint as the magic eye, the meter at once showed
«glmost full deflection, even in the absence of any
input signal. (By full deflection, of course, is
meant full modulation of the recording amplifier.)
e presence of an input signal had barely any
additional effect on the meter.
£ After a certain amount of trouble, the fault was
traced, and at first appeared almost insurmount-
able. All tape recorders include in them a bias
oscillator, the output of which is mixed with the
recorded signal before it is fed to.the record head.
This 8 done quite simply, as is shown in Fig. I.
The full deflection of the recording-level meter was
due to the bias -oscillation passing through the
resistor R and into the meter circuits. The meter
is unable to tell the difference between a genuine
input signdl, and the bias, and thus in effect calls
the bias a “signal ”,

'Rp &1 The blas voltage and recorded signal are mixed and
fed to the record head.

= =
puts ‘ Ampitfier Hosdior

Pre—emp

Record
head

Fig. 21 Gemaral block diagram of a recording amplifier.
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Fig. 3: The recording level meter circuit as used by
the author

Possible Alternatives

There are various ways of overcoming this
problem. One method would be to cut out the bias
supply while adjusting the record gain controls.
This is highly inconvenient as hardly any tape
recorders have such a bias switch. Another way
is to introduce some forms of filter in the input to
the meter which does not allow the bias to pass.
This is also a somewhat difficult operation. The
most obvious cure is to connect the input to the
meter at some point in the amplifier before the
bias is applied.

The general block diagram of a recording
amplifier is shown in Fig 2. When the level meter
is connected to point Y, the snags already
explained arise. However, connecting the meter at
point X overcomes this problem, as there is no
bias at this point. Unfortunately there is then a
new problem. The original recording-level meter
described was not sensitive enough for connection
at this earlier point in the amplifier, it needed at
least 12V input signal.

Revised Circuit

As most tape recorders have a similar circuit
to that of the author’s, both these problems may
occur in them and it was this factor that led to the
improved circuit for a level-meter. The original
circuit used on ECC83; one half strapped as a
diode, the output of which was connected via a
one second RC network to the grid of the second
half. The audio signal, thus rectified and smoothed,
caused variations in the anode and cathode current
which was measured by a milliammeter.

The revised circuit which needs only a few extra
components, uses one half of the ECC83 as a
voltage amplifier, an external crystal diode, and
the second half of the ECC83 connected as before.
The circuit is shown in Fig. 3, and is largely self-
explanatory. The audio input is fcd via R1 and R2
to the grid of one half of thc valve. The amplificd
voltage is fed via an OAS81 diode to the grid of the
second half of this valve. The 1M resistor and
1uF capacitor in paralle] form the 1 second-time
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constant which prevents the meter from following
the audio signal too closely. The meter is shunted
by a 5000 set-zcro variable resistor, VRI.

The resistors R1 and R2 form a potential
divider which sets the sensitivity of the unit. The
sum of R1 plus R2 must not be less than IMQ
otherwise the input to the recording amplificr will
be reduced.

Assembly of Components

The entire unit can be built up on a tagboard
quite easily. A suitable layout is shown in Fig. 4.

The power requirements for the unit are 6:3V
at 0-3A and a few mA of the h.t. supply. The
recorder will almost certainly be able to provide
this without difficulty.

Calibration

In the absence of a signal the meter will read
full scale, this reading decreasing as the recording
level is raised. It is therefore recommended that
the meter be mounted upside down, and the scale
redrawn, or a new onc fitted, to read 0 to 10 (left
to right). That portion of the scale from 7 to 10
should be coloured in red.

The procedure for initially setting up the meter
is as follows. Adjust VR1 so that the meter pointer
coincides with the new zero position, apply a con-
tinuous tone signal to the recorder input and

PRACTICAL WIRELESS

Fig. 4 Wiring diagram of the circuit of Fig. 3.

advance the recording level control on the instrue
ment until correct level is indicated by the magic
eye. Now adjust the values of Rl and R2 until
the meter reads 7 on the scale. The total value of
R1 and R2 must not be less than 1MQ. ]
In normal use any reading in the red portfon
of the scale will indicate over modulation and ‘the
input to the recorder should then be reduced. W

| FRE

Complete Guide to

PLUS

Test Meter Procedure

ORDER YOUR COPY TO-DAY/

PRACTICAL WIRELESS

Big DOUBLE SIDED
BLUEPRINT

ewith instructions to build this

MULTI-RANGE
TEST METER
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A Neon
Voltmeter

A Novel Pocket-size Test Instrument—by L. E. Crockford

enough to fit into the pocket and virtually

unbreakable, yet it can be used to measure
anode and screen voltages etc. in valve receivers
and_amplifiers with a fair degree of accuracy.

It consists essentially of a small neon bulb and
a~poténtiometer: see .Fig. 1. The neon requires
about 80V to strike. If the voltage to be measured
is applied across the potentiometer and the slider
moved up from the bottom-end a point is reached
8%ewhich the neon just strikes. Then the unknown
yvaltage can be calculated from:

Voye Ra
fut Vx=Vs volts.
ng R

T HIS simple and chéap little voltmeter is small

-where Vx is the unknown voltage and Vs is the
:neon striking voltage.

g Probe
@& -
)
(>
VR1
m™mQ
-
N
8L
<
R3 R2
270k 470k

1

Fig. I (left): A circuit illustrating the principle of the
instrument.

Fig. 2 (right): The simple circuit of the voltmeter.

It will be seen that the potentiometer can be
calibrated in terms of voltage and also that the
lowest voltage that can be measured is the neon
striking voltage. This varies from one bulb to
another but is constant for any given sample. Two
samples of the HIVAC 8L have been tested: the
striking voltage of one was 72V: the other 76V.

. The maximum voltage than can be mecasured is
limited by the voltage rating of the potentiometer.
This is 500V for most makes but a safe and useful
maximum is considered to be 350V. The resistor
R3 in Fig. 2 is of such a value that with 350V

applied the neon will strike with the slider of VR1
near the bottom end. Hence the range 80-350V is
covered by the full range of the potentiometer.

If an edge control knob is fitted to VRI, of
about 2in. in diameter, then the scale-length will
be 4iin. which compares favourably with most
pocket voltmeters. : : :

It was found that although the recommended
burning current for the HIVAC 8L is from 450 to
6501A, it would still give a reasonable glow with
only 40xA. The burning current is limited to this
value by the resistor R2. As the resistance of VR1
and R3 is 1:27MQ the maximum current that can
be drawn by the meter, when measuring.350V, is
275+ 40nA, providing that the slider is not moved
beyond the point at which the neon strikes. (If
this is done the burning current increases.)

For most measurements, say of around 250V,
the current drain is about 250;:A so that the meter
does not have too great a disturbing effect on the
circuit being tested.

Construction

Fig. 3 shows the form of construction used by
the author; though readers may have their own
and better’ideas.

The potentiometer is fixed to an aluminium
bracket which is bolted to the base of a small
wooden box. It must be fixed firmly in the bracket,
using the locating tag or pip, so that its body can

Control
- knob

 — ‘:mi N '/Ersc?éers?;e
s
F X |

Probe
socket

(i

Earth

socket
= Al
Grommet VR1
8B.A Fixing bolts
AN
[1. Aluminium
/ bracket

A\
T J
cut out——=" ~—_ - :

Fig. 3: Two views of the form of construction used by
the author.
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not turn otherwise the calibration will be altered.
It is also fitted off centre so that one edge of the
contro] knob may project through a cut out in the
side of the box.

A convenient bulb holder can be made by
wrapping 18 s.w.g. tinned copper wire in a spiral
around the screw thread of the bulb, one end of
the wire being soldered to the centre terminal of
the potentiometer, the other cut close to the bulb.
R3 is soldered to the base cap of the bulb. The
bulb is held tightly in a rubber grommet in the
base of the box, through which the anode and
cathode pins of the bulb can be viewed.

A banana socket is fitted to each end of the
box; one to receive the flexible earth or chassis
connection, the other for the probe. The probe
consists simply of a length of stiff wire soldered
into a banana plug, sleeved with systoflex or
rubber sleeving and sharpened to a point.

[o—-m———=—= -——
A
VR2

- . :

< ]
. ' /
350vDC | VR N t
or ) t
240vAS, |
oc. | i

or 1
AC l
|
| 1
! *R3 r2 |
' 1
! 1
o v '
N —— J

Fig. 41 The circuit arrangement necessary for calibrating
. the instrument.

A scale is made by glueing a circular strip of
white card to the underside of the control knob
near the rim, an inked-in scribe line on the side of
the box below the cut out acting as a pointer.

The knob should be a good fit on the shaft; if
there is any play or backlash it should be put right
by applying a little glue such as Araldite to the
shaft before fitting the knob.

Calibration

The calibration is best done using a d.c. voltage
soyrce of at least 350V and a good d.c. voltmeter
(see Fig. 4).

" The procedure is:

(a) Start with the sliders of VR1 and VR2 both
at their lower ends.

(b) Raise the slider of VR2 until the meter reads
350V and raise the slider of VR1 very slowly until
the neon strikes. Mark the scale opposite the
pointer as * 350 ™.

NoTE: If the neon is already glowing with VRI1
turned right down, (indicating that the neon being
used has a low striking voltage) change R3 to
220k1N.

(c) Reduce the voltage from VR2 to 340V and
find the new point on VRI1 at which the neon
strikes marking this on the scale with a short line.

Repeat at 10V intervals, but writing the voltage
value at each 50V interval.

When the calibration is completec apply a coat
or two of clear varnish to the scale. -

PRACTICAL WIRELESS

COMPONENTS LIST

VR! IMQ potentiometer, log.
R2  470kQ W
R3 270k W
(or 220k—see text)
N Neon (Hivac 8L)
Two banana or wander sockets and matching
plugs. Crocodile clip. Rubber grommet. Suit-
able box. Control knob.

If a d.c. voltage is not readily available th
meter can be calibrated using the 240V main
supply as an input and substituting an a.c. voll
meter. A correction factor must be applied how
ever as the neon strikes on peak values and th
a.c. voltmeter will indicate r.m.s. values.

The procedure is the same as before except tha
the reading of the a.c. voltmeter must be multiplie
by 1-414 to obtain the peak value, e.g, 240V o
meter X 1414=340V peak: this 18 the firs
calibration point.

While on this subject it should be mentione
that if the neon voltmeter is being used to measur
a.c. voltages the scale reading must be multiplie
by 0-707 (7/10ths is good enough) to obtain r.mi
value.

It will be immediately apparent when a.c. vol
ages are being applied since both pins in the bul
will glow whereas with d.c. only one, depending o
polarity, glows.

It will also be noticed when using this met
that there is an apparent backlash in the néo
that is, having turned up the potentiometer t
strike the neon it will remain alight for a sho
distance as the potentiometer is turned down agai
This is because the voltage necessary to sustain.tt
neon discharge is 20V less than the striking voltag
It is important therefore that the voltmeter shou
be used in such a way that the reading is taken :
the point where the neon strikes and not at ti
point where it fails to sustain, i.e. the contr
knob should always be returned to the 350V er
after taking a reading, and when making a ne
reading it should be turned slowly up from th
end.

TRANSMITTING AERIALS
—continued from page 7

match on three bands. It should be remember
that this type of aerial requires a good earth, ev:
more so than some other types.

Those wishing to try this system are referred
Fig. 7 for details.

The actual aerial may consist of any metal n
or pole insulated from earth. This pole can serve
dual purpose of acting as an aerial and also as
support for another aerial. The coil should
wound with as thick a wire as possible and shou
be either self-supporting or wound on a ceran
former.

The last obvious advantage of this type
system is that it requires practically no space
all. The loading coil acts as a form of auto-trai
former. It is adjusted to resonate at the requir
frequency, and T2 is adjusted to give a good ma
to the co-ax feed line. £

The earth lead should be as short as possil
and of a substantial gauge wire such as 7/029.
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CRYSTAL CONTROLLED

e

By E.M.BERNE

NE of the problems in the design of any
superheterodyne receiver is stability of the
local oscillator. Easy to achieve at normal
broadcast frequencies, this is much more difficult

at. v.h.f. where temperature variations have a
greater effect upon the oscillator valve and its
associated components.

The resulting variations of frequency can be
balanced out fairly accurately by making use of
capacitors having negative temperature co-efficients
or they can be made self-cancelling by an auto-
matic frequency control circuit; they can also be
prevented from occurring-at all, as is done in this
tuner, by including in the oscillator circuit quartz
crystals cut to resonate at the required frequency.
The sole disadvantage of this is the cost of the
crystals.

The tuner here described has a high gain and
will perform satisfactorily in fringe .or difficult
reception areas as well as in the more favourable
situations. The cost of the crystals has been offset
by reducing -other components to the minimum
needed for proper performance and by using
valves which are available very cheaply—the eight
required can be bought new, ex-equipment, for
about £1. . .

R.F. STAGE

Referring to Fig. 1, the valve V1, a high gain
pentode, amplifies the signal received at the dipole
aerial.

The inductance L1 is tuned very broadly by
means of its dust core to the lowest of the three
frequencies to be received; no separate tuning
rapacitance is necessary, the input capacitance of
the valve being sufficient for this purpose.

Bias is provided by the resistor R2, bypassed in
the usual manner, and automatic gain control is
ipplied to the grid through the 100k resistor R1.
The anode load is the inductance L2, which is slug
‘uned to the highest frequency to be received, and
‘he amplified signal is transferred to the grid of
the mixer valve V4 via the capacitor C5.

7 Note that all decoupling in this stage is to
:athode and thence to chassis, also that the anode
ircuit is decoupled additionally to the cathode
of: V4. The stage has a very satisfactory gain and
\dditionally isolates the aerial from the local
»scillator, thus  preventing the radiation of
1RTMONICS. Q

OSCILLATOR

This needs a rather detailed explanation. The
crystals XL1, 2 and 3, one for each of the trans-
missions to be received, are cut to resonate on the
fifth mechanical overtone so that they work
directly at operating frequency. They do not,
however, take control readily and positively in the
manner of the ordinary crystal, having instead to
be urged gently into action by a regenerative
circuit tuned fairly accurately to the operating
frequency. If too much drive Is supplied the tuned
circuit will itself take charge and will behave as
though the crystals were absent, while with too
little drive the circuit will fail to oscillate. .

Several single valve oscillator circuits were tried
but though they could be made to perform satis-
factorily they were considered too critical for
reliable reproduction having regard to the minor
differences which are bound to occur as between
one constructor and another. The two-valve
cathode coupled circuit shown in Fig. 1 was, on
the other hand, found to be quite well behaved
and reasonably tolerant of minor differences in
physical form. The critical components were
found to be the cathode resistors R5 and R7 and
the values required here largely governed the
choice of valves.

The first of the pair, V2, is a grounded grid
triode, EC91, and has in its anode circuit the
inductance L3, tuned basically by the 22pF
capacitor C9 connected across it; the switch S1
introduces the additional capacitance needed to
receive each of the programmes.

The anode of V2 is coupled to the grid of V3.
This is a triode-connected pentode, EF91, whose
output, taken from the cathode, passes via the
switch Sla, through the appropriate crystal, back
to the cathode of V2. The capacitor C8 blocks
off d.c. from the switch S1 and the two 10pF
trimmers TCI1, TC2.

As might be expected with a rather delicately
balanced circuit it is necessary to ensure that the
arrangements for introducing the oscillator
frequency into the mixer valve do not load the
oscillator unduly. The simple method shown in
Fig. 1 is quite satisfactory provided C10 is kept
small and the mixer grid resistor is fairly high. If,
however, the tuning of L2 approaches within about
4Mc/s of oscillator frequency, energy will be
absorbed progressively as it approaches until
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eventually the oscillator will fail.
could arise exceptionally in the case of the Wenvoe

This situation

transmissions if L2 were tuned to the Light
Programme (89-9Mc/s) and L3 to 86 1Mc/s
(96:8-—10-7) for reccption of the Third Programme,
but if the alignment instructions are followed it
will not arise at all.

ACCURACY OF CONTROL

Overtone crystals in sets of three are cut to a
close tolerance on the nominal frequency with a
closer tolerance on their differences. Of those
supplied for the prototype the greatest difference
from nominal frequency was 1lkc/s and the
greatest difference between any two units was
720¢/s. The maximum possible tuning error with
accurate alignment is thus very small indeed.

MIXER STAGE
The valve V4 accepts at its grid the signal and

sscillator  frequencies and  combines themr
additively to produce in the anode circuit the
difference frequency of 10:7Mc/s. This s

extracted by the transformer IFT1 and passed on
for further amplification. The stage exhibits the
high conversion conductance which is charac-
teristic of circuits employing separate oscillator
ind mixer valves.

I.F. AMPLIFIER
Two more pentodes, V5 and V6, are employed

in successive stages for amplification at the inter-
mediate frequency. The first is a straightforward
amplifier carrying in its anode circuit the second
i.f. transformer, while the second is operated as
a saturated limiter with low anode and screen
voltages.

Signals arriving at the grid of V6 are amplified
up to a predetermined limit only and mterference
1FT3

R20Z C26 'C27
15kQ 339 330 2ka
c25 . :
330 ==
pF
> ¢ O
Test gTest Test
golnt (o4 point D J)polnt | -4 %

Fig. 2: The alternative ratio detector stage.

is thus excluded from the output. The network
R13/C18 in the grid circuit generates bias and a
negative voltage appears at the grid which, by
reducing the current through the valve to a very
low value, assists the limiting action. This bias
voltage is also used for automatic gain control,
being applied for this purpose to the grid of V1.
It is inadvisable to apply a.g.c. to the mixer or
i.f. stages because of the change of valve input

0

o,
R3 %
AT7K0: 514

2060pF o O‘luF s 7K6
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: : 207t 250v
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i
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Fig. I:

The circuit of the tuner which includes Foster-Seeley phase discriminator.
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Fig. 3: The power supply circuit.
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primary winding of the discriminator transformet
producing at the ends of the secondary tw
voltages 180 deg. out of phase. A centre tap o
the secondary is capacitively coupled to the valv
anode and so assumes a voltage 90 deg. out o
phase with the two induced voltages. When th
transformer is c}»roperly aligned and the if. signa
is at 10-7Mc/s the diodes’ connected to- th
secondary conduct equally and the output acros
their load, R16 and R17,’is z¢ro; when the signs
moves away from the quieseent freguepcy—i.e
when modulation is presemt—the vn} ge on on
diode rises, while on the other it falls, These |
thus an output across the load resistors corre
sponding to the modulation. This - output -
passed through the filter R18/C23 to remov
the emphasis of the higher frequencies (which

introduced at the transmitter) and is then availab!
for delivery to an audio amplifier. The choke L
prevents entry of the intermediate frequency int

T

-1% e s i e e i
Fan) e, l e .
e, S s Js o
0415‘ . 10~ 2*"
o (Y] y". v,gg‘ . '5.
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e R s ) oX =
(-5 430 0 L' kY *
" ) “% ! A .% 1 i %
' .gmf“ "Aeii'L' N Ay, L
1 P Fl—e =

Fig. 41 Drilling details of the chassis.

capacitance which occurs with variations of
control voltage. This effect is of no importance
in the case of V1 where the grid circuit is very
broadly tuned.

DEMODULATION AND DE-EMPHASIS

The detector stage is not, in this tuner, called
mpon to produce a d.c. voltage for gain control or
for the operation of a tuning indicator, therefore
a discriminator circuit of the Foster-Seeley type
can be employed. The Foster-Seeley discriminator
yields rather less distortion at maximum deviation
than the more familiar ratio detcctor and is to be
preferred on this account.

The if. signal at V6 anode is applied ‘to the

the audio portion of the circuit. The 1M volur
control VR1 will be required only if, as in ¢t
prototype, volume is to be controlled from t
tuner rather than from the associated aud
amplifier.

MODIFICATIONS

The Foster-Seeley phase discriminator is n
unresponsive to changes of amplitude, and t
tuner relies upon V6 to suppress interference. Tl
it will do most efficiently so long -as a sufficien
large signal is received at the grid, Since the g«

is high. this condition will usually be met, but
the tuner is used in a -poor reception area, t
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additional. noise rejection proper- i
ties of the ratio detector will b? (?nq iBend Bend o Bend,
an advantage. The circuit o ¥ Cut-away for / : \ 1 ~away for
Fig. 2 gives very good rejection i AGCline to pass o 14 AGCline to pass -+-
and may be substituted directly 6BA | - 6BA
for the discriminator circuit of [clear; Cutoutfor | 1yr Cut out for Qut out for Clear
: 2 connection -
Fig. 1. i ] ] \:_ V1 base £ gscm'ator V4 base |
Automatic gain control is a . ]
considerable advantage in areas 1f_l 1y 1 3 ()4 1r .11 1
where the signal strength is 5" % K % A % 12 /2' e
subject to large fluctuation. If, 7%'

however, the greatest gain is
required for weak signals, it may
be better to remove it and return
R1 to earth at VI base. The core of IFT2 secon-
dary will need slight readjustment if the a.g.c. con-
nection is removed after the tuner has been aligned.

POWER SUPPLY

The tunér requires a supply of 45mA h.t. at
about 230V, and 2.7 amp at 6-3V a.c. for the
heaters. This is provided in the prototype by a
double wound mains transformer and valve recti-
fier, EZ80. Smoothing is by resistor, R24 in
conjunction with the two 16uF electrolytic capaci-
tors as shown in Fig. 3. The value of the resistor
will need adjustment to produce the correct h.t.
line voltage,” depending upon the output of the
transformer-rectifier combination employed. The
prototype uses a 350-0-350V transformer, which
was to hand, but a 250V transformer will be quite

Fig. 5: Dimensions of the underchassis screen. =

satisfactory if R24 is reduced to about 2k, §
watts. .

This part of the tuner is not critical, and any
arrangement which produces the correct currents
and voltages will serve. If half-wave rectification is
used, the smoothing capacitors should be doubled.

CONSTRUCTION

The tuner is constructed with the power pack on
a chassis of 16s.w.g. aluminium, 10in. X 4in. x 2in.
as shown in Fig. 4. Though the crystals are capable
of accurate control over a wide range of conditions,
it is prudent to limit the temperature rise to
reasonable proportions, and special attention has
been given to ventilation by providing a number
of vents in the deck of the chassis.

Valves VI, V4 should have ceramic bases and

Resistors:

Rl 100kQ RI3 47kQ
R2 1500 RI4 100kQ

R3  47kQ 4W RIS 47kQ IW

RE  IkQ RI6 [00kQ

RS 2200 RI7 |00kn}"‘“°hed
R6  470kQ RIS 27kQ

R7 2200 RIS 47Q

R8  47kQ R0 1-5k0Y, g6,

RO 47kQ 4W R2l Ik J
RIO 1500 R22 10kQ

R 47kQ W R23 |0knl}m“°h°d
RI2 1500 R24 3kQ OW

All 10%, W unless otherwise stated
RI6é and RI7 for discriminator only
RI9 to R23 for ratio detector only
VRI [IMQ potentiometer log.
Capacitors:
Cl "~ 0-002uF tubular ceramic
C2 0-002uF disc ceramic
C3  0-002uF disc ceramic
C4  0-002uF disc ceramic
C5 ' 100pF tubular ceramic
Cé6  5-6pF tubular ceramic or mica
C7  0-002uF tubular ceramic
C8  470pF disc ceramic
C9  22pF tubular ceramic or mica
' 2-2pF tubular ceramic
100pF tubular ceramic
0-002uF tubular ceramic
0-002uF disc ceramic
0-002uF disc ceramic
0-01nF ceramic or paper
-0-01uF ceramic or paper
0-01uF ceramic
. 47pF mica

COMPONENTS LIST

CI9 0.01,F ceramic or paper

C20 33pF ceramic or mica

C2l 150pF mica

C22 |50pF mica

C23 1,500pF tubular ceramic

. C24 0:1uF paper

C25 330pF tubuiar ceramic

~C26 330pF tubular ceramic

C27 330pF tubular ceramic

C28 |OuF electrolytic, 50V working, wire ended

C29 16uF electrolytic ’

C30 16uF electrolytic .
All 500V working unless otherwise stated
C20, 21 and 22 for discriminator only
C25, 26, 27 and 28 for ratio detector only

TCI,2 10pF air-spaced concentric trimmer

Inductors:

Ll Aerial coil, r.f. stage

L2 Anode coil, r.f. stage F.(“z ftex; '"‘.’h

L3 Oscillator coil ig. 6 for detaiks)

L4 R.F. choke (see text)
IFTI, 2 IF. transformer, 10.7Mc/s

% o " (Denco,
IFT3 z,hra;iflscnmmator trans Eddystone
*[FT3  Ratio detector transformer | °" fason)
* as required
TI Mains transformer. Tapped primary.

; Secondaries 350-0-350V 50mA; 6-3V 3A
Crystals:

XL1, 2,3 Single wire-ended crystals, or
multiple unit (STC). Refer to table for
frequencies

Switches:
St 2-pole 3-way wafer switch
S2 D.P.S.T. toggle switch
Valves: VI-V7 EF9l V8 EZ80
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screens should be fitted. No screening was found
necessary below the chassis, but experiments
showed that minor alterations in the physical form
of the r.f. and mixer stages could introduce slight
regeneration. The constructor is therefore recom-
mended to fit screens across the bases of V1 and
V4 to separate the input circuits from the output.

These screens may conveniently be made as one
unit to the measurements given in Fig. 5 and
secured by two 6 BA bolts to the rear runmer of
the chassis. The layout is critical and the con-
structor who does not wish to experiment should
follow it exactly.

COILS

Coils L1 and L2 are wound on #in. polystyrene
formers having }in. dust cores. Details are given
in Fig. 6. .

The grid winding for L1 is 3% turns of 20s.w.g.
tinned copper wire, spaced one wire diameter. The
aerial ocoupling winding is one complete turn of
22 ggug;e enamelled wire positioned as shown in
Fig. 6.

34 dia, palystyrene former with 14° dust core '3
Lt
& a2 -
(0] (?)

20 SWI
E
wire

turns

Hned

Wits "

Aerial — | ) Anods 3
»
i

@
Fig. 6: Winding details of the coils.
For L2, three turns of 20 gauge wire, spaced one
wire diameter, are needed,
The oscillator coil, L3, is critical; it should have
3 turns of 20 gauge tinned copper wire on a

Neosid type former 0-3in. diameter, and having a -

core coded black.

All the windings should be a good tight fit on
the formers and should be secured in position with
polystyrene ocement.

PRACTICAL WIRELESS

December, 1963

" TABLE |
Crystal frequencies for local escillator operating at
10-7 Mc/s below the signal frequency.

Oscillator Frequencies
BBC (Mc/s)
Transmitters -
LIGHT THIRD HOME

Wrotham . 784 806 828
Peterborough, Divis and

Thrumster 794 81-6 838
Rosemarkie and

Llanddona 789 811 833
North Hessary Tor 77-4 796 8|8
Sutton Coldfield 776 798 820
Pontop Pike and

Rowridge . 77-.8 800 822
Meldrum and Blaen Piwyf | 78-0 80-2 82-4
Holme Moss and Orkney 78¢ 808 830
Douglas 777 799 82l
Kirk O’Shotts 792 8l-4 836
Liangolien 782 804 826
Norwich 790 812 834
Les Platons (C.l.) 80-4 8405 864
Oxford N 788 810 832
Dover 793 817 837
Wenvoe 7925 86:1  81-425

CRYSTALS !

Crystals can be had from several sources, either
as multiple units of three in a B7G glass envelope,
or as single wire-ended units-in transistor type
cans; the latter were préferred for the prototype
since they. can be wired directly into circuit with
short connections. The multiple units are available
in combinations to suit most, though not all,
reception areas, while the single units can be had
to order for any desired frequencies. The
frequencies required to receive the three BBC
programmes in various parts of the country are
set out in Table 1. .

The order in which the crystals are connected
to the switch S2 is a matter of convenience only
but it must be arranged that the highest frequency
unit is brought into circuit at the same time as the
fixed tuning capacitor C6.

TO BE CONTINUED

Beginner’s TRANSMITTER

~—continued from page 712
glow much brighter. The loading of the proto-
type was 35mA, which corresponds to an input of
approximately 10W.

The transmitter may now be keyed and the note
tuned in on the station receiver to check on the
purity of the tone and freedom from key clicks,
etc. -

When the tests have been carried out and it is
evident that everything is functioning as it should
the transmitter is ready to go on the air.
Disconnect the 15W bulb and plug in the aerial.
Proceed to load up as for the dummy load and the
rig is all set for its first QSO.

Operating Drill
One of the best ways of starting with a QRP

a g

rig is to listen first. If the station receiver is tunec
to the crystal frequency a watch can then be kep
for any station calling “ CQ ™.

Remember that after a station has called CQ hi
will be listening carefully for a reply around tha
frequency and is more likely to hear you. If you
crystal frequency is very quiet and no signals cai
be heard (most unlikely with today’s crowde«
bands) then a “ CQ " call may be tried.

It is best when working low power not to cal
CQ for too long a period. A three-by-three i
sufficient—i.e., “CQ CQ CQ de G3XYZ G3XY:
G3XYZ” repeated three times, followed by ARF
and a period of careful listening. ' Listen carefull

" on the frequency, note the dial reading and’ the

try up and down the band on either side. 1t ma
be -that your CQ is being answered by anothe

. crystal controlled station whose crystal {requenc

is higher or lower than your own.
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Simple
Resistance
Measurements

BY G. A. W. PARTRIDGE

Accurate and reliable methods of
measuring resistance values

TR R hr

SO

have to be determined fairly accurately. The

various ways of doing this are well known. The
colour code system and a large variety of test
instruments on the market from simple ochmmeters
to expensive bridge instruments are for this pur-
pose. However, colour codes fade and even ohm-
meters become unreliable.

The methods described here are very simple but
unfortunately they are more often than not applied
too roughly for much practical value. A little more
time spent on these tests is well worth it,

THERE are times when the value of resistors

Low Values of Ohms

It is sometimes necessary to measure a low resis-
tance of only a few ohms, such as the type used
to reduce a 12 volt supply to 6 volts. Such prob-
lems usually arise on low voltage heater supplies.

Fig. 1 shows how the ammeter and voltmeter
method is used. A sgitable battery, ammeter, and

=E
R=3

i

Fig. I: Measuring low resistances using the ammeter and
voltmeter method. '

voltmeter are chosen. The battery must be large
enough to maintain a steady current through the
resistor without overloading it, but at the same
time giving at least half-scale deflection on both
instruments. The value of the resistor will be
equal to the voltage divided by the current. The
voltmeter must have a high internal resistance.
For example if a resistor of 10 was being tested,
and the voltmeter had a resistance as low as 1001,
the error would be 0-01Q assuming that both meter
readings are accurate, It is, of course, essential
that good quality instruments are used when a
“fairly high degree of accuracy is desired.

PRACTICAL WIRELESS
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Kilohm Range

Resistors in the .kilohm range can also be
measured in much the same way, using a milli-
ammeter and a very high resistance voltmeter, or
preferably an electronic voltmeter. However, if
such apparatus is not available a good moving
coil instrument will do providing the following

formula is used:
(E/T) Rv

Rv—(E/D)
where R=value of the unknown resistor
E=voltmeter reading
I=current in amperes
Rv=voltmeter internal resistance.

For example, during a resistor test the volt-
meter read 100 and the miiliammeter 10. The volt-
meter resistance was 100,000, What is the value
of R? (Fig. 1).

(E/I) Rv

Rv—(E/])

(100/100th) 100,000
100,000—(100/100th)
10,000 x 100,000
100,000—10,000

1,000,000,000

90,000
= 11,1110,

Rs R
AW~

2
T

Fig. 2: Method for measuring high resistances.

Megohm Range

Resistors in the megohm region can be
measured in the same way, but high voltages are
required in order to give a suitable deflection on
the microammeter. Fig. 2 illustrates a more suit-
able arrangement which enables voltages as low
as 240 or less to operate the circuit, Rs is a resis-
tor which has a known value. R is the unknown
resistor. If the circuit is nom-inductive a.c. can
be used.

The voltmeter should have a resistance of about
10,0002 per volt or more. In this test Rs was
500,000 and the applied voltage 240.

First. the voltmeter was connected across Rs
and the reading was 50V. It is now connected
across R and reads 100V. :

Rs x voltage across R
R=

voltage across Rs
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500,000 x 100

© 50
1,000,000¢2.

The resistor Rs should be about the same as
the unknown R so that the voltmeter reading will
be on the same range, thus reducing error. All
connections must be as tight as possible and the
current steady while the readings are taken.
Excessive heating must also be avoided.

" METER RESISTANCE MEASUREMENTS

There are times when it is necessary to know
the internal resistance of a milliammeter ‘or volt-
meter, especially the former, when it is desired
to extend . the instrument range. An instrument
may read, say, from 0 to 100mA, and it is desired
to extend its range to 1A. The resistance of the
necessary shunt is calculated from:

Internal resistance of meter

Multiplying factor—1

It will be seen that it is necessary to know the
internal resistance of the meter. The multiplying
factor in this case is 10 because 1A is 10 times
greater .than 100mA.

‘Some instruments have their internal resistances
marked on them or it is mentioned in an accom-
panying leaflet,- but there are many cases where
such information is not available.

The resistance of a voltmeter is usually given
in ohms per volt, which is called the sensitivity.
Therefore if a voltmeter is marked at 1,000Q per
volt and reads from 0 to 100V, its total resistance
is 1,000 x 100=100,00022. Here again, this infor-
mation may be unknown, and will therefore have
to be measured if the range is to be increased.

Four methods of finding the internal resistance
of an instrument are described here. It must be
pointed out that good tight connections, especially
when measuring small resistances, are most impor-
tant. Extra resistance caused by a bad connection
can lead to serious errors.

The Ohmmeter Method

The first described is the ohmmeter method
which is the simplest. The resistance of a milli-
:ammeter is measured with a low recading ohm-

M
1

Meter under test Limiting R
if necessary
Ohmmeter '

|

o

Fig. 31 Measuring internal meter resistances using an
: ohmmeter.

meter in-just the same way as any other resistance
(Fig. 3). A Wheatstone bridge or any other sait-
able measuring device can be used if available.
The success of the test is. of course, largely
dependent upon the accuracy of the resistance
measuring instrument. 1f the milliammeter needle
goes beyond full scale deflection, it is advisable

PRACTICAL WIRELESS
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to reduce the test current by adding a small'known
resistor (Fig, 3) to the circuit, and then deduct
its value from the ohmmeter reading which will
give the milliammeter resistance.

Much the same idea applies when testing a volt-
meter except that a higher reading ohmmeter may
be required and no limiting resistor will be neces-
sary. (Here again a Wheatstone bridge or any other
resistance measuring instrument can be used.)

The Ammeter and Voitmeter Metho 1

The ammeter and voltmeter method is illus-
trated in Fig. 4. It is more suitable for measuring
the internal resistance of voltmeters than milliam-
meters. Note that the voltmeter under test measures
its own test voltage so its accuracy must be taken

DC. supply

Fig. 4: The ammeter and voltmeter method of measuring
the internal resistance of voltmeters.

into consideration. A suitable d.c. supply, usually
derived from batteries, is adjusted by a rheostat
until full scale deflection takes place on the volt-
meter. The internal resistance is calculated by
dividing the voltage by the current in amperes.

For example:

The voltmeter has a full scale deflection of 10V.
After adjusting it to read this voltage the current
is found to be 1mA. What is the internal resis-
tance?

Rm=

1
10
11000
= 10,0000. a

Therefore the sensitivity is 10,000+ 10, which is
1,000 ohms per volt.

_@—{

DC, supply Rs

‘Fig. 5: The resistance comparison method.

The Resistance Comparison Method

The resistance comparison method (Fig. 5) can
be applied to milliammeters and voltmeters. The
standard resistor Rs must be as accurate as
possible and about the same value as the unknown
internal resistance of the instrument under test.
Rs is' connected in circuit first and the rheostat
adjusted until a suitable deflection is indicated on
the milliammeter A. Now the meter under test

—continued on page 745
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RETURN-OF-POST SERVICE

We offer a really erficient Mail Order Service on ali items stocked. Alt cash orders are dealt with on the day of receipt.
% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@ JLLUSTRATED LISTS

Illustrated lists are avaitable on LOUDSPEAKERS, TAPE
DECKS. TEST GEAR. GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent free upon request.

@® AMPLIFIER KITS

We have Ifull stocks of all comPonents for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo,
Mullard Mixer, GEC912 Plus. Fully detailed list on any of
these sent upon request.

Instruction Manuals: Al Mullard Audio Circuits in “Circuits
for Aud:ro Amplifiers”. g/5. GERCC12, 4/€. All post free.

@ TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for ‘lransistor ampliticrs which can
be used to greatly improve the signal from any crystal sct.
RLD4 Kit. one stage 10/6: RLD5 Kit, two stagc 17/6, both post free
The kits are easy to build and very detailed instructions are
supplied. Leafict available.

@ CLOSE TOLERANCE CONDENSERS

Radio spares Hrst grade Silv. Tolerance—up 1o 30pl, 4 Ipl.
TP up - 1e, 47, 10 13, 18, 47, B0, 36, 68, 73, 82 100,
120. 150 180, 200 220, 230. 270, 3U0p!f. All 8k cach.

ady 340 170, 500, 538, L8U, BOOYI. AL} 1= cach,

1000, LU0, 2200, 2700, 3600, 4700, 500pt. All 1/9 cach.
PPostage extia
@ MINIATURE WIRE WOUND RESISTORS
3 watt, 5% tol. Size [ x ¢in. 15, 23, 30, 39. 50, 68, 75, 100, 125, 150, 180,
200, 220: 250. 270, 300. 350, 400, 470, 680, 750, 620 ohms. 1k.. 1.2K..
1.5k.. 1.8K.. 2.2k.. 2.7k., 3k.. 3.3k., 3.9k., 4.7k.. 5.5k., 6.8k., 8.2K.
All 1/6d. each. Postagc cxtra on all above.
@ NEW MULLARD CONDENSERS
Mullard Miniature Foii and Polyester condenscrs as used in the
latest TV and 'Fransistor sets.
Mniature Foil. 30 volt working for Transistor sets. .0lmfd,
73,5 .022mfd, 9.2 .04Tmfd, 9¢ Imtd, 11
Polyster Tubalar Capacitors, Moulded outer case designed to
withstand accidental contact h the solderineg 1ron. Tolerance
10, 1253, range: .0lmfd, .022mfd, 047mid, all 9. each. .1mid,
1/2: .22mfd, 1/3; .47mfd, 1/8; Imfd, 3i-.
400v. range: 001mfd, .0022m{d. .04 mfd. .01mrd. .022mid, all 9.
cagh. -047mfd. 1/2, .1mfd. 1/3, .22mf{d, 1/6, .47m(d, 2/5. Postage
extra.- - o
@ MINIATURE ELECTROLYTIC CONDENSERS
Latest miniature types by Mullard and Radio spares.
RADIO SPARES. All 15 volt, 2mfd, 4mfd, 5mifd, 8mfd, 10mfd,
16mfd, 32mfd, 50mfd. 100mfd, all 2/3 each. Postage extra.
MULLARD. 2mfd, 10v. 1/9: 4mfd, dv. 1/9; 10m!d. 16v. 1/8: 16mrd.
ll?; 1/8; 256mid, 4v. 1/8; 25 mid, 25v. 1/3; 32mid 2.5v. 1/83 32mid, 40v.
@ “SYNCHROTAPE” RECORDING TAPE
Low priced British tape. all reels fitted with leaders.
Standard Pray: 600it. (57) 13/6: 850ft. (5{") 17/-3 1.200ft. (7*) 12/,
Long Pluy: 900ft. (5") 17/~ 1,200ft. (5") 20/-: 1.800ft (7-) 30/-.
All Post Free,
@ TAPE REGCORDING EQUIPMENT
TAPE DECKS Hire Purchase

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts.
COLLARO STUDID, Latest
maodel. Two track. Bradmatic
Heads .. ag .. .. .. £10.19.6 £2. 3.6 120of 16/4
Four Track, Marriott Heads .. £17.15.0 £3.12.0 120f 26/2

MARTIN TAPE AMPLIFIER KITS

Tape Amblifiers

For Collaro 8311-V 2-Track £11.11.0 8311-4-V 4-Track £12.12.0

Tape Pre-Amplifiers

For Collaro 8312-CP 2-Track £8.8.0 8312-4-CP 4-Track £9.9.0

grgR r,giolulgh assembly for mounting 8312 Pre-Amp under Collaro
eck, £1.11.6.

Carrying Cases with speaker.For Collaro Deck and 8311 Amplifier

.5.0.
H.P. TERMS available on decks, amp. and cases. Ask for quote.
MULLARD TAPE PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier. Fully detailed iist available.

@ LOUDSPEAKERS
GOODMANS: Axiette 8in., £5.5.7: Axiom 10in.. £
Axiom 10.7.0: 12in 10.0

31 Rass, 1 @ 4
Tweeter, £8.4, 05000 Cros;
WHITELEY: HFI0I6 10in..
HF8I6 8in., £6.0.0; TSI6 8in., £5.13.6: W
Tweeter, £1.10.8: CX3000 Crossover unit.
Crossover unit. £2.0.0.

£1.11.61 CX
H.P. Terms available on all speakers.

@ STEREO COMPONENTS oo o
Morganite ganged gotentlometers as specified for the Mullard.
clrcuits. « Log/Anti-Log, 500k, 1 meg.. 2 meg. % Log/Log, 50k,
250k, 1 meg.. 2 meg. & Lin/Lin 250k, 500k, 1 meg, 2 meg. All 10/8
each. Postage extra. ., -,

@ TRANSISTORS s B o Bg
MULILARD. -Current’ production types. not rejects.” All .in
rmakers’ hoxes. Postage 3d. on each. . 0 o® 2
AF114,11/-: AF115. 10/G: AF116, 10/-: AF117, 9/8: OC44, 8/3; OC46
8i-i OCT0 and OCTL. 6/6: OC72, 8/-: OCT2-Matched Palrs, -16/-:
©C78, 8/~ OCBL. §¢-;: OCL70, 8/6: OCITI. 9/-.
type obtained promptly. Ask lor quotation.

@ JASON F.M. TUNERS -

x’e stock all parts needed [or the construction of these exceflex{t
uners.

Any other Mullard

All parts can be supplied separately but'we can offer '

attractive reductions in price if all items are purchased at same

time as follows.

FMTY, £6.12.6; VT2 (Jess power). £7:15.0. -

I AT with power), £8:12.8: FMT3 (less pow o

I3 (withh _power), £11.7.6. Mercur) £10.
) TV/2, £14.12.6.

Hire Purchasc Terms available. Ask tor list. o

® P.W. STRAND, MAYFAIR & SAVOY UNITS

We stock parts for the P.W. Strand Ampltier, Mayiair Pre-Amp-
liher and Savoy FM Tuner. Detailed price lists are available.

@ LATEST TEST METERS

g Ly
Hire Purchase '

. Cash Price Deposit Mthly/Prots.

AYO Model R Mark IT .. £24. 0.0 .16.0 120of £1.15.2
AVO Model 7 Mark 11 .. .£21. 0.0 « 4.0 .12 of £1.10,10
AVO Multiminor Mark 4 .. " £9.10.0 £1.18.0 of ~ 14/4
TMKTPIO aa .. £3.19. 1. 3 300" "£1.2.0
. .. ao £5.19.6 £1.15.6 30f £1.11.4

- Model 500 . .. . £8.19.8 £1.15.6 120f. . .13/8

LOR MODEL 127 .. £10.10.0 £2. 2.0 120f 15/8

Y A, .. (Post 1/9) £4.17.6 £1. 7.86. 3,0f £1.6.8

1Y, i 10.0 £2. 0.0  3'of £1.13.4

B .. oo .. £6.10.
CABY M-t .. (Post I/3) ° £2.14.0  —

Fuil details of any of the above supplied free on request.
The AVO models 7 and 8 are both latest models from current pro-
duction—not Lo be confused with Government Surplus. L

® OUTPUT TRANSFORMERS

GILSON: WO696A. WO096B, 50/8, post 2/6 WOTI0, 55/, Post-2/6.
W0892, 82/3, post 2/2. WO767, 27/-, post 1/6. WO1796A. 5716, Post 2/6.
WO01932, 8d/-, post 3/-.

PARTR 3667, 75/-, post 2/9. P4131, 75/-, post 2/9.

O: P2629. 47/6; P2642, 45/-: P2643,'47/6. All pluspost 2/9;

rPAR
P2641, 2 post 2/-i P2928. 17/-, post 2/-; P2932, 41/-, post 2/6.
ELSTONE: OT/ML. 49/8, post 2/9; OT/3. 27/6, post 2/6.

MAINS TRANSFORMERS g
[ N: WOT41A, 63/-, post 4/-; WO0839, 48/9. post 2/9; W01323,
58/6. vost 3/6; W01288, 58/-, post 3/6; WO1566. 80/-, post 4/6 WO01341.,
Choke. 36/-, post 2/-,

PARMEKO: P2631, 35/-, post 2/9; P2630. 54/9, pvost 3/3; P2644,

P4

78/6, post 4/-; P2930, 41/, post 3/-; P2931, 56/9, post 3/3.
ELSTONE: MT/MU, 49/6. post 3/3: MT3/M. 38/8, post 3/-: MT#510,
483, post 4/3. _, .

® GRAMOPHONE EQUIPMENT , .

Hire Purchase
Cash Price Deposit Mthly/Pmts.
RECORD CITANGERS °

GARRARD AUTOSLIM

ALL LATEST MODELS
ALL POST FREE

(Mono PU) .. og .. £7. 2.6 £1..8.8 120of . 11/2
GARRARD AUTOSLIM 3
De-luxe AT6 (Mono PL) ., £11. 9.0 £2. 6.0 120of 16/11
GARRARD AUTOSLIM . a
AT (Sterco/Mone PU) .. £12. 5.4 £2. 9.4 120f 18/-
B - UAI(TC8 Mono PU) .. £6.19.6 £]1. 7.8 12of 11/-
B. . UAI4 Monarch
(TC8S Stereo/LP/78) .. £7.19.6 £1.11.8 120f 12/4
g{. o l;,\lti (TC8 Mono PU) £7.19.6 £1.11.8 12of 12/4
3. - UALS 8
(TC8S Steréo/1.P[78) .. .. £8.19.86 £1.15.8 12 0of 13/8
SINGLE RECORD PLAYERS .
B.S.R.TUIZ(TCBMonoPU) .. £3.17.6 £1..4.6 .3.0f £1.1.0
B.S.R. U7 (TC8 Mono PU) £4.18.8 £1. 8.8 3of £1.68
GARRARD SRPIO 3 g o Y
(Mono PU) .. a9 . £5. 9,11 £1.12.11 3of £1.8.0
TRANSCRIPTION UNITS -
GARRARD J1IF (GC8 PU) .. £16.12.6 £3. 6.6 120f ‘£1.4.5
PHILIPS AG1016 (S/M PU) .. £12.12.0 £2.10.0 120f 6

Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details. . .

* Tl-‘]R.\l.\' OF BUSINESS

Cash with order or C.0.D. We
charge C.0.D. orders as follows:

WATTS

o
Up to £5. minimum of 4/2. Over £3 (MAIL ORDER) LTD. in the £ Service charge 5%.
and under £10, 2/8, Over £10. no mjnl{:umpcharﬁe _lml-m theSigx
charge. Postage exira on CANH 54 CHURCH ST., WEYBRIDGE, SURREY g‘:r’:,mg’ nl)gll‘);: .“’f,;" mintmum
Ated. ll"’:;‘:‘l‘;g%’ SRl Telephone: Weybridge 47556 charge 13/-. Twelve months:
seas  orders irrespective of Please note: Postal business only from this address Deposit 4j- in L?Bi £ S%f:g;g'
price. - Callers welcome by appointment g(l’xlgrs'e 10%, minimum ¢

* HIRE PURCHASE TERMS
Available on any item, Repay-
ments over 3, 6 or 12 months as
below. Three months: Deposit 6/-

RADIO
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER '
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT

ROD AERIAL—RA2W
6in. long, ¥ in. diameter, connections to tags

on Coils. For 208pF tuning capacn'y Cornplete F
with Car Aerial Coil ... .. 12/8 i
OSCILLATOR COIL—PSO/IAC 38
M.W. covered with I76pF runmg cupucnty, L.w.
by extra padder ... . 5/4 |
I.LF. TRANSFORMERS
Ist and 2nd Stage—P50/2CC ... 5/7

@ requ-red)
3rd Stoge—P50/3CC ... N
DRIVER TRANSFORMER—LFDT4 9/6 |
OUTPUT TRANSFORMER—OPT1 ... 10/8
PRINTED CIRCUIT—PCA1 ... .. .. 9/6 |

n response to many requests we have redesigned the output stages to give 500 mW and to enable
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leaflet available on receipt of stamp.

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS s 2/-

TRANSISTOR AF. AMPLIFIER TYPE AF.1—LOW lMPEDANCE INPUT 3- TRANSISTOR 500 mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL eie are e aer ses seeees 83/8

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

CRYSTALS &  —=——=
) COMIPONEN 1IS$ LD

TEL: TEM 1189 Dept. P.W. 15 2.4 EARLHAM STREET, W.C.2.

Off Shaftesbury Avenue by Cambridge Circus. A few minutes’ walk from Leicester Square or Tottenham Court Road
Underground Stations. HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY

! TYPE 38 TRANS/RECEIVERS
V.H.F. CRYSTALS 1 1! Brand new. Opera-
AERIAL LARGE RANGE OF 10X, 10XJ, ting on 7.4 to 9
On_10ft. collapsible mast. 243, FEMI CRYSTALS ALWAYS | | Mos. Trans/Recei-

E&'éﬂ,‘,,§°%%§§2£§kf’i‘£f¥ Send stamped and addressed envelope ‘v’vei:i he:cﬁ:l}‘;gllneetse Rl
co-axial lead and rubber- for our free, comprehensive list. fhroatmicrophone'
covered plug. Three steel junction b q
L pegs and nylon guys 13/, uncLIongLOXRAN
including postage & packing. BARGAIN PACKS aerial rods. Oper-

Assorted packets of 100 hrand new | 2% on 150 volts HT
Resistors including miniature and hish | & 3 volts LT dry
- — stab. 12/8 POST PAID. All useful values. batteries. Com-

condensers, 100 assorted. includin lete less batteries
QUALITY CARBON MIKES mic?fce"mmic ‘metal]»%utl),ulﬁr efxcu 185 gnd noss e
In heavy metal case with press-tro-ta.lk post free BRORIOCR 0l neW | 40/ per set plus 6/6 post. Or £4 per pair
L and uselul sizes 12/6, post paid. o
switch on top. 8/6, plus 2/ Components  Package . gonta.mlng 3 | plus 10/- post and packing.
usel'u‘l; glze jpott.s desafeé' swh,clixes1 .30 R L —
assorted resistors and condensers includ-
WIRELESS SET NO. Ing cleotrolytic and ceramics. ALL NEW L.T. TRANSFORMERS
Complete with original power supply unlt 2 BTEEEE Pri.: 240 volts. Output 6.3 volts 5 amps,
Tran: 8/6, post 2/6. Pri.: 240 volts. Output
ove 12 rolis D na L E a8 o0 Mrs. #%5olts 1 amp.. 978, post 2/-.
8 ulvo f&perhgt l;eéceiver an& 6Kv71ve%‘ in - =
Transmitter. 3! CfS. 'or
4 t TERMS OF BUSINESS
;gslg:d.l& 13? P}llllsﬁogacokoin o x:::‘_ CASH WITH ORDER. Handling

charge of 176 on all orders under 20/~
where P.P. is not otherwise stated.
Postage charges indicated apply to
U.K. only. C.O.D. orders min. £I.

sen 17I plus 2/6 post and pack
ariometers, 17/6. plus 2/6 P, & P,
contml Box for 19 set, 10/~. plus 2/-P. &P
.| Booklet with circuits and instructions
free with set or separately 2/9 post paid.
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The
Progressive

PRACTICAL WIRELESS
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This receiver is built in successive
stages, each new stage adding to the
performance of the set and culminating
in a six-transistor, two-waveband
portable.

PORTABLE

By R. F. Graham
SINGLE transistor, in a Class A output
stage and used with a sensitive loudspeaker,
will give good loudspeaker volume. Volume

is naturally not so grcat as when two transistors

are employed in a Class B or push-pull stage but
is nevertheless adequate for ordinary listening.

A suitable output stage, using an OC72, is
shown in Fig. 4. The frequency changer (Trl),
intermediate frequency amplifier (Tr2), and OC71
audio amplifier Tr3 are already present. The extra
components needed are thus 8uF and 50uF capa-
citors, 39), 2-:2k(2, 2:7kQ and 12kQ resistors, QC72
transistor, output transformer and loudspeaker.

Assuming that the push-pull output stage will
eventually be made, a matched pair of OC72’s
should be obtained. The output transformer can
also be that intended for the push-pull stage, the
whole primary being connected, and the centre tap
being unused for the present.

The loudspeaker is bolted behind the aperture
provided, and the Perspex panel will act as a
saffle, so that reproduction is good, even with the
iet out of its cabinet,

The output transformer T1 is mounted just
ibove the plywood base, the same side as the
/olume control—that is, in the same position as
‘or the complete 6 transistor receiver. The trans-
‘ormer listed has two lugs. These pass through
ilots made by drilling two or three small holes
slosely side by side. The lugs are then twisted, to
iecure the transformer.

If the receiver has already been used with
>hones, in the way described, no trimming or other
idjustments will be needed. (The headphones were
onnected in place of the 27k} R10 resistor in
7ig. 4.)

A meter may be included in one battery lead, to
est working, and it should read approximately
OmA, with a 74V supply. Current will remain
airly steady, irrespective of volume, and this is
isual with a Class A stage. The actual current
lepends on exact resistor values and the transistor,
nd anything between about 15SmA and 25mA may
¢ encountered. The second OC72 may be tried in
he circuit, if desired, and should give similar
esults.

The steady drain of about 20mA is easily within
he capacity of the round cell type of 74V battery
:.g. AD38), and this kind of battery is preferred to

miniature layer type battery. When the Class B
tage is fitted, very much greater volume will be

CONTINUED FROM PAGE 669 OF THE NOVEMBER [SSUE

obtainable, and current consumption will be
smaller, except at maximum volume.

Second |.F. Amplifier

It is convenient to add the second intermediate
frequency amplifier next. The receiver will then
have five transistors, and will give a very good per-
formance, with much increased sensitivity to weak
signals.

In the new circuit, the 5k0 potentiometer VR1
acts as an audio volume control, no longer con-
trolling the sensitivity of the i.f. amplifier, as in
the simpler circuit. Wiring is also slightly changed,
to obtain some measure of automatic volume con-

trol. This a.v.c. voltage is applied to the first i.f.
~7:8v
]
i
:
[}
¥ ‘;
i = 4
v Qg <
[ e =T
] SOuF| >
t +ve
; —0 N0

Part of 3-transistor
- CircuUit ———y

Fig. 41 Class A output stage with R-C coupling.

amplifier, through the 8-2kQ resistor in Fig. S, the
voltage being provided by the diode. Automatic
volume control helps to prevent overloading on
powerful local stations, and to some extent reduces
the effect of fading, or changes in volume,
experienced with some transmissions.

The frequency changer, as already made and
adjusted, remains untouched. The a.f. amplifier
and output stage are also unchanged. The new
wiring is thus confined to that part of the receiver
shown in Fig. 5.

The new transistor is Tr5 and the third
if. transformer is inserted in position. As the first
i.f. stage transistor Tr2 originally fed the diode
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A view of the receiver in an advanced stage of construction,

detector stage, this lead and the ==
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at adequate volume., The volume control will give
a smooth adjustment of volume, from zero to
maximum (fully clockwise) as it no longer controls
sensitivity, as in the simpler circuit. .

During subsequent additions, such as- providing
for Long Wave reception, and converting to a
push-pull output stage, no changes at all will be
made to the intermediate frequency amplifier, It
is thus worth checking that this part of the set is
operating well. °

If alignment is correct, each i.f. transformer core
can be “tuned” to a setting which gives best
volume, and no core will be in an extreme position,
either right in, or very far out. -
Aligning at some frequency a little removed
from 470kc/s has virtually no effect on sensitivity,
and may be expected, if a signal generator is not
available. Final adjustments should always be
made with a weak signal. That is, set volume con-
trol at maximum, and find a weak station, or rotate
thfi. receiver to reduce signal pick-up by the aerial
o

old volume control connections,
have to be removed. The extra
if. stage (Tr5, IFT3) is then
wired up according to the circuit
in Fig. 5. The arrangement of

components and wiring should Hl%
be as in the finished receiver i !
wiring diagrams.

With the new stage added,
current consumption (as shown
by the meter in one battery lead)
will be only very slightly
increased, the increase being
roughly 1mA. If the meter
shows a heavy current, switch off
at once and check wiring.

The extra intermediate fre-
quency transformer (IFT3) is
adjusted by engaging its core
with the insulated tool described i
and slowly rotating this for best oy
volume. Slight -readjustment of GP'T

IFT1 and IFT2 will also be

=75V

VYVVVYV®

A AAAAAA

-2
XN
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AAAAAAA
YVVYVVY

8

<
&Y

J

necessary for peak performance.
1f a signal generator is available

1

§

the IFT's can be aligned at
470kc/s. If not, adjustments are
made in the way already
described for the simplified receiver.
The increase in sensitivity should be very
marked, and many more stations should be heard,

SUMMARY OF REQUIREMENTS FOR
SECOND AND THIRD STAGES

Class A Output Stage (Fig. 4)
Resistors: R10-R13
Capacitors: C9-CI0
Transistors: Tr4
Transformers: Tl

Second L.F. Stage (Fig. 5)
Resistors: R14-R19
Capacitors: C11-Cl4
Transistors: Tr5

"Transformer: IFT3

Fig. 5: The modified i.f. amplifier with additional stage (Tr5).

The Cabinet

An attractive cabinet of very simple design cai
be made quite easily, as shown in Fig. 6. Th
cabinet is 1n the form of a case with handle an(
open top, so that the receiver can be placed in it
complete with battery, and as a working unit. -

The actual receiver is 3in. x 84in. x 6¢in. Th
cabinet is 6}in. deep inside, so that the receive
panel is_slightly sunk. This dimension . is. no
critical. The cabinet must, however, just clear.th
receiver, and is thus about 37gin. x 8yin,, insidt
It is equally satisfactory to make the cabinet 3ir
x 8%in., if the receiver is just enough under thes
dimensions to give clearance. ;

The bottom, two sides, and back are cut, an
glasspapered smooth, if. necessary. For
dimensions given, sides and bottom must be ‘¢
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L AM PM PERMEABILITY TUNER FOR ALL TRANBISTOR
OPERATION, Size 2§ x 2{in. approx. By famoua manufacturer. A.M.-
LF. 470Kc/a F.M.-L.F. 10.7 Mc/s. A.M. coverage from 1620 Kc/s-525
Kc/s, F.M. coverage 108Mc/s-88Mc/s. Circuit diagram 2/8. FREE with
Tuner. 25/- lst, 2nd, 3rd A.M IF’s, 12/8 set. lst, 2nd, 5rd and 4th
F.M. IF'e, 12/8 set. V.H.F. Osc. choke, 1/-, A.M. LF. trap. 1/8. A.F.
114 and A F. 115, b/- each. All the above are the RF end of an AM/FM,
receiver car rndlo, etc. The above six items purchased together £2.10.0.

2. TRANSISTORISED POCKET RADIO with printed circuit, minl-
earpiece, high gain ferrox slab acrial. No aerial or earth required.
To bulld yourself for completely personal listening, 4% x 3} x 1}in.
Luxembourg in favourable sreas Only 21/-. P. & P. 2/6. Al parts
available separately.

A.C./D.C. POUKET MULTI-METER KIT. 2in. moving eofl meter
scale, eallbrated in A.Q./D.C. volts, chms and milliamps. Valtage
range A.C./D.C. 0-50, 0-100, 0-250, 0.500. Milllamips 0-10, 0-1000
Ohms ranges 0-10, 000, 0-100000 19[6. P. & P. 3/-. Wiring diagram
1/- free with parts.

4. SIGNAL GENERATORS: Cash £7.5,0, or 30/- deposit and 6 monthly

paymente of 21/8, P. & P. 8/6, Coverage 100 kc/a to 100 Mc/s ‘on
fundamentals and 100 Mc/s to 200 Mc/s on harmonica Cass 10 x
8} x 5jin. Three miniature valves and Metal Rectifier, A.C. mains
200/250v. Internal modulation of 400 o.p.s, to a depth of 30 per cent.
Modulated or unmodulated R.F. output continuously variable 100
millivolts, C.W. and mod. switch, variable A.F. cutpuh Magic
eye as output indicator. Accuncy 2 per eent.
SIGNAL GENEBRATORS. Cash 50. P. & P, 8. Coverage
120 kc/u to 84 Mc/s. Case 10 x 6! x 4Hin. Size of scaler A} x S}in.
2 valves and rectifier. A.C. mains 230-250v. Interns! modulation
of 400 c.p.a, to & depth of 30 per cent, modulated or unmodulsted
R.F, output continuously variable 100 millivolts. C.W. and mod.
switch variable A.F. output and moving coll output meter. Accuracy
+ 2 per cent,

. STAAE 45. 9 v. BATTERY RECORD PLAYER eamplete with plek.up
and deck, A completely portable player. Head protected by plastic
dome with & bruah which cleans the styius as 14 risss inte playing
position. 45 r.p.m. Aunto on-oﬂ switch governed motor, sttractive
two-tone grey finish, 22,0.6, P. & P. 2/-,

. 50 MICRO-AMP METER movement by world femous maanfactarer.
Bze 3 x 2¢in. 25/- plas 1/-,

ALTITUDE METER 180 degree scale. 3in. diameter. Wouhl maks
deal car-rev, counter. £1 plus 3/6 postage and packing.

. CHANNEL TUNER LF. 16-19 Mc/s Continwously tanebls frem
174-216 Mc/e. Valves required—PCF30 and POCS4 (in series). Cover
BBC and ITA ranges Also Police, Fire and Tsxs, ¢tc. Brand new
by tamous maker, 10/-, P. & P. 3/-,

B.A.R. NONARCH UAl4 WITE FUL-FI HEAD, é-epeed, plage X0
records, 12in., 10in. or 7in. at 16, 33, 45 or 78 r.p.m. Intermizes

To., 10in. and 12in. records of the he same spoed. Has manual play
position: ocolour brown, Dimensions: 12§ x 10{in. Bpeos vequired
above baseboard 41in., below baseboard 23in. Fitted itk Full-BA
turnover arystal head, £6.18.6. P. & P. 6/6.

POCKET MULTI-METER. slzesixﬁi: Moker sine 3} x Litn,
8epsitivity 1,000 O.P.V. on both A.C. and DC AC. and D.O volt.
0-15, 0-150, 0-1,000. D.C. cwrrent 0- 160 WA. Resistance 0-100K.0
Oomplete vn.h test prods, battery and full instructions, $5f=, 'Plus
1/86P. & P.

8-watt PUSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER.
A.C. mains 200-250 v. Bize 104 x 6} x 2{in. 4 valves. For use
with all makes and types of pick-up and mike. Negatlve teed back
Two input, mike and gram, and for eam

for Bass and Treble lift. Response flat from 40 cycles to 15 kc/a.
2 dB down to 20 ke/s. Qutput 8 watte at § per cent total distortion.
Noise level 40 dB down all hum. Ountput transformer tapped tor 3 and
15 ohms speech coils. For uss with S8td. or L.P. records, mustosl
instruments such a8 guitars, etc. Buitable for smal halls, £8.19.6,
P. & P, 6/-. Crystal mike to suit 15/~ P. & P, 3/~ 8in. P.K. Speaker
%o suit, 18/8. P. & P. 2/-.

18. INDOOR AERIAL for ITV/BBC/FE. Complete with standard eo-axial
plug. Heavy chrome extending dipoles—7it. fully extended Plag
straight into T.V. or VHF Tuner. Pﬂllydioeuan;l, 10/6. P. & P. 18

M. NO MORE FLAT BATTERIES. Charge your batiery evernight
with this wonderful little chnrger. Outpm [ und 12 volta, 2 ampe
Tnput 200-250 v. A.C. mains. Mains fuse tncorporated. Attractive
silver hammer finished case,  x 3 x Sins. Complete with leads and
battery elips only 21/-, P. & P. 3/6,

LUUERRN  51p HIGH STREET
HIL T B ACTON, LONDON, W.3.
[AGT“N] ; ALL ENQUIRIES S.A.E.

GOODS NOT DISPATCHED OUTSIDE UK.
Shop hours 9 a.m.—8 p.m. Early closiag Wednashey
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NOMEHEX I&STRUMENTAT‘ION

Wide-range Transistorised
AUDIO GENERATOR—Model 63
Range 10—100,000 c/s.

Y Laboratory Standard Specification
Y Sine and Square Wave

% Direct Frequency Calibratien

Y% Accuracy and Low Distortion

+ Calibrated Output Voltage

% Battery Operated and Compact

£15.0.0 ompey it

Wide-range Transistorised

Wide-range Transistorised Battery 2/3, Post and Packing 3/6.
SIGNAL GENERATOR—Model 27 0 " 8 C.R. BRIDGE—Model 62

Range 150 Kc/s to 350 Mc/s. 6 Ranges: 12 to 100MQ

1pF to 100pF
v Accuracy better than 2% . A
. Y Visual nol! indicator
% Directly calibrated Y Power Factor check
Y Battery operated % Electrolytic leakage test
<+ Compact and light Yc Battery operated
£7.18.6 £7.2.3

with test lead and battery.
Post and Packing 3/6 extra.

including battery.
Post and Packing 3/6 extra.

Trade and Export Enquiries Invited S.A.E. for full technical leafiets

Instruments  ESTUARY HOUSE, CAMPERDOWN TERRACE
NoMBnEx I'Tn- [;'ivisio'n 61 - EXMOUTH, DEVON. Phone: 3515.

[ What READERS SAY About . . .
THE COMMON 3  CORE SERIES

“. .. Wish to congratulate you for publishing “ . . . Your books seem to exploin things much
one of the best-ever series dealing with this more easily. | wish they were on sale when ! had
complex subject ... " to leorn radio..."”

“...1 have all the previous sets, namely: ‘Basic
« . .. As a lecturer | am finding these of great Electricity’, ‘Bosic Electronics’ and ‘Basic Synchras
assistonce and congratulate you on publishing & Servomechanisms' and will mention that it’s
such excellent books ..." truly one of the best I've studied . .. "

BASIC ELECTRICITY — w rve rass
BASIC ELEGCTRONIGS — v six parts

As used by Industry, and the Armed Forces of the Commonwealth

COUPON = SEND NOW! OR ASK YOUR BOOKSELLER

To THE TECHNICAL PRESS LTD. NAME
112 Westbourne Grove, London, W.2. ADI.BRESL'; S - s ] 2

Please send me your FREE prospectus describing
the COMMON-CORE SERIES.

I — e -
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Side panel
6lyx3l% xVa

Bottom panet
Speaker cut-out 3x8loxly
Fig. 6: Construction details of the cabinet.

$in. thick wood. The back is of smooth hard-
board. After these parts have been checked for
accuracy, meeting surfaces are glued, and they are
secured together with panel pins. This makes a
box 6%in. x 8%in. x 3}in. inside dimensions.
When the glue is dry, edges and corners are
smoothed with glasspaper on a block. Pin heads
should be flush, or should be levelled with a file.
This part of the cabinet is then covered entirely
on ‘the outside with a single piece of self-adhesive
material, as used in kitchens, etc. The wood should
be free from dust. Begin by placing the back of
the cabinet near the centre of the material. Smooth

PRACTICAL WIRELESS
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out to avoid wrinkles, Bach side
can then ‘be done, cutting with
scissors at the corners. Finally,
the bottom 1is covered. The
material laps right over the edges

Screw  of the wood and hardboard, and
washer  should be large enough to extend
for an inch or so inside.

/ The, front is cut from 3-ply

Oy with a 44in. diameter hole. A

strong silk, cloth, or similar

material is stretched over this

Covered board, and overlaps all edges,

externally  again extending somewhat on the

ittt  inside surface, where it is glued.

Extra®  Lhe material can be held taut

orother  with pins until the glue is dry. A
a-‘aer::;ve metal fret is not recommended.

material The covered front piece should

be a tight fit in the cabinet, and

meeting surfaces are smeared

with adhesive, before it is inser-

Side pane! ted. In the cabinet illustrated,

6% x 3% x Y4 the cabinet was covered with a
mottled red adhesive material,
with a yellow cloth front.

A carrying handle is’ made from any strong,
flexible material, and is held by two screws.
Washers are placed under the screw heads.

The finished cabinet has a modern, pleasing
appearance, and is intended to take the receiver
immediately. It can then be carried and used as
wanted. The colours used can be according to
choice. If ready-planed wood, of the reqiired
width and thickness, is purchased, the whole cab-
inet can be made very readily, and with few wood-
working tools or skill.

TO BE CONCLUDED

Simple Resistance Measurements
—continued from page 738

is substituted for Rs and the deflection on milliam-
meter A again noted, the rheostat setting remaining
the same. :

The internal resistance of the meter is:

Standard resistance X current through meter
under test

Current through standard resistor.

For example, the current taken by the meter
under test was 100mA, and the standard resistor
passed 50mA, its value was 10f. What is the
internal resistance of the meter?

10x 100

50
200

The accuracy of the standard resistor is most
important here, so a reliable standard must be
chosen.

The more sensitive the instrument the greater
its internal resistance. A milliammeter may have
an internal resistance of several ohms as comparcd
to an ammeter, which would be be less than one
ohm

Next Month-—Inductance Measurements

* ok ok ok ok ok Kk k k K
SEND A
“PRACTICAL”’
CHRISTMAS GIFT

You’re holding the ideal Christmas gift in your hands

now. Yes, PRACTICAL WIRELESS.” Why not send a

year’s subscription for this invaluable magazine to

friends who are radio enthusiasts. [t’s a present you

know they’ll appreciate. And each new issue wili be

a renewal of your best wishes . . . month in, month out,
. right up until Chriscmas 1964,

Simply send your friends’ names and addresses,
together with your own and remittance * to cover
each subscription to The Subscription Manager (G.2),
PRACTICAL WIRELESS, Tower House, Southampton
Street, London, W.C.2. We will despatch first copies
to arrive in time for Christmas, and send an attractive
Christmas Greetings Card in your name to to announce
each gift.

* RATES (INCLUDING POSTAGE) FOR ONE YEAR
(12 ISSUES): U.K. AND OVERSEAS £I. 9s. Od.,
US.A. $4.25. i

To make sure of your own copy why not place o regular
order with your newsagent!

* Kk ok ok ok ok ok Kk Kk ok

R R R EEEEEE
* 6 b b b ok ok Ok O % ¥ ¥ ¥ % *
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HESE are significant times in the history of
wireless communication. Extensive research
into materials and components with accom-
panying advances in circuit techniques have
resulted from man’s determination to explore space.
So then, as we stand on the threshold of a new
era in telecommunications, perhaps it would be a
good thing to ponder over some of the ways wire-
less (or radio) communication is at present
employed in our everyday affairs: perhaps we can
think of further applications that would be of
benefit to the general public. Many of you will
have your own ideas on this subject, and I will con-
fine myself to giving one illustration of this kind.

Radio Telephones and the Railways

Many important services such as police, fire,
ambulance, and air-sea rescue, and also various
commercial undertakings, make use of v.h.f. radio
telephone networks to maintain contact between
vehicles and fixed control centres. On the other
hand one can think of other organisations still
relying on time honoured methods of communica-
tion, although radio has obvious advantages to offer.

The railways, for example, seem reluctant to
make any widespread use of radio. This is no
doubt explained, to some extent at least, by the
excellent system of line communication and visual
signalling that has been built up over the years for
operational purposes. But what of the passengers?
When setting out on a long journey by train, one
has to accept complete isolation from the rest of
the community for the duration. True, we know
that in a real emergency the guard can throw a
message out onto a station platform as the train
thunders past, but is this good enough in the day
of the communications satellite?

There would secem to be no technical obstacle
to the use of two-way radio on maodern trains.
Surely at. least a start could be made by providing
a radio link with signal hoxes along the line. On
certain long distance trains a further development
would be justified in the provision of a radio link

PRACTICAL - WIRELESS
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Wave,eﬂgth

By THERMION

with the public telephone service for the benefit of
passengers wishing to make private calls. After all -
this same facility is now available (in certain parts
of the country) to private motorists. 1 do hope
that the G.P.O. (currently engaged on a sales
campaign to boost the use of the telephone) is
prodding British Railways in this connection,

Vulnerable Police Radio

While writing on the subject of v.h.f, radio
telephones, another example of lack of technical
enterprise by the powers that be comes to mind.

You may recall a short while ago that during
investigations into a large scale robbery the police
imposed a ban on the use of their radio telephone
network. It is incredible that such a body as the
police should at any time find it necessary to
deprive themselves of a very convenient and
flexible method of communication, and have
instead to make recourse to line systems with their
dependence on fixed installations. The reason (as
stated publicly) for this self-imposed embargo
was that criminals are known to monitor the police
radio. This is not surprising; what is surprising,
however, is the failure to use a scrambling system
to render the signals unintelligible when received
by an unauthorised person.

Speech scrambling devices have long been
employed on official telephone line circuits and
also on transatlantic radio telephone services. The
G.P.O. takes care to protect the conversations of
private individuals from etheric eavesdroppers, but
the same protection cannot apparently be given to
an important service such as the police.

A few years ago one could have been told that
the very size of the equipment mnecessary to
‘scramble’ ruled out the possibility of its
incorporation into a mobile station. This cannot
be true in the age of semiconductors, subminjaturi-
sation and satellitcs!

T.T. Solution

I must thank all who wrote to me about the
little problem entitled ¢ Tape Teaser ’.

For those unfamiliar with the technique
employed in the Language Laboratory and who
may still be puzzled, I must explain that the
answer lies in the use of a two-track recording
system with special head and amplifier switching
arrangements. One track is controlled by a preset
type switch (inaccessible to the student). The tutor
first records on this track and then sets this switch
to play. The equipment is now ready for student use.

The second track is under the control of the
student who can record and replay in the normal
manner, Output from the tutor’s track is fed con-
tinnously into the headphoncs, and when the
student switches to replay he hears in addition the
output from his own track,
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THE NEW NORCOL ‘“GNOME”!

2 SPEED PORTABLE RECORD PLAYER KIT '

We proudly present this
fine new unit as the best
value for money. avail-
"able. The volume and
quality are superb and
the finish of the cabinet so
good that we are able to
offer an IMMEDIATE
CASH REFUND if not
delighted. Ideal for the
new 33{ rpm 7-inch Amer-
ican records.

This unit is a winner and we confidently predict
that when customers see the quality and
finish they will agree that it is equal to or better
than units costing nearly double the price.

Long Life on One 9V battery (3/9 ex.)
All parts available separately.

COMPLETE KIT
(with plans) ONLY

(Amplifier assembled and tested, 50 e.xtra)l.

A PERFECT XMAS GIFT

% Beautifully made twortone
blue and grey cabinet with
gilt handle and trim. Only
9% x 7 x Sin. . . :

% Hi-Flux 8 x 3in. Speaker with
Ceramic Magnet. a o

¥ 4-Transistor Ampliﬁer on
clearly marked printed circuit.

% Latest “STAAR' KT/4 2-speed
turntable unit with automatic
speed control.

P.P.
319

£7.19.6

"‘NOMAD”

SEVEN TRANSISTOR TWO WAVEBAND
BRAND NEW DESIGN FOR CAR RADIO
AND GENERAL PURPOSE GIVING ONE WATT
OUTPUT WHEN CONNECTED TO ANY

STANDARD 3 ohm SPEAKER

All parts
- = available separately
Size: 7% 5 x 14in, Building Plans 2/6 (Free with kit).
This versatile unit has been designed to fit into a variety of cases
and all components, down to control knobs and battery clips,
are supplied together with clear illustrated plans. I¢ gives a
r b

TERRIFIC VOLUME !!

WITH THE

) P.W.6-TRANSISTOR ¢

Medium and Long Wave Pocket Superhet
THE CONTINUED POPULARITY OF THIS FAMOUS
SET IS PROOF OF ITS VERY HIGH QUALITY AND

FINE PERFORMANCE

@ 700 mW Push-Puil
OQutput on 24in.
P.M. Speaker.

@ Printed Circuit.

@® Guaranteed first
grade Miniature

Components.

@ High Q Internal
Ferrite Rod Aerial.

BUILDING PLANS 2/., PP, 2!-,
(Free with Kit) £7' l 9'6 Complete.

Tie ‘NORPAK®

MAINS POWER PACK KIT
FOR TRANSISTOR RADIOS

superb performance with doxzens of stations incl g Lu g
when connected to a 9 volt battery and speaker.

ony £6JA9.6 compiete rp. o,
TIMBER (LeatHerertey RADIO CABINETS

Attractive Grey with gilt grille, Ivory trim and carrying handle.

{14 x 7 x 4 inches). Knobs
; BARGAIN AT 30/- Kool

Boosts and greatly extends life of old batterjes.
In attractive two-tone plastic case, Assembled in an hour.
Miniature Size 4 x 2 x 1}in. Normal output 9 v, 100 mA.
Full Mains Transformer. Full wave germanium diodes.
Cartridge fuse.

Complete Kit with ?Iann

35/~  Plus 6 P.P.
(Ready assembled 45/-).

Runs Radio direct from
mains,

NORCOL LTD. !4 LONDON ROAD, YORKTOWN,

ELECTRONIC COMPONENTS

CAMBERLEY, SURREY ,,.... camsencer na
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THE LINEAR 1L1/10

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a 10-watt Hi-Fi push<pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x Sins.

In addition two high im-

pedance input sockets are
provided for microphone
and gram., etc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECC83, ECCB3, EL84, ELB4,
g€Z8lI, H.T. and L.T. power

supply point is included for a
radio tuner.
FREQUENCY RESPONSE

t d.b., 30-20,000 c.p.s.
MAXIMUM POWER
QUTPUT

in excess of 14 watts. -
SENSITIVITY

L.P. 220 m.v. for [0 watts. 78 r.p.m. 220

m.v. for 10 watts. Radio/Microphone 40

m.v. for 10 watts.
YTREBLE LIFT CONTROL

+ 40 d.b. to —22 d.b. at 12,000 c.p.s.
BASS CONTROL

+ 14 d.b. to —10 d.b. at 50 c.p.s.
HUM LEVEL

Referrad to maximum output and in-

eluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK

21 d.b. in main loop.

LINEAR

HARMONIC

DISTORTION
than 0.1 X measured at 8 watts at 1000 c.p.s.

Less

Weight 10 Ibs. Power consumption 90
watts., For 200-230-250 v. 50 c.p.s. A.C.
mains. Outputs for 3-and 15-ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price

MAXIMUM RELIABILITY |3
AT A PRICE YOU CAN
AFFORD GNS.

Send S.A.E. for dascriptive literature

TRADE ENQUIRIES to

PRODUCTS LTD.

Also Available—THE L.45.A
compact High Quality 4-5
watt amplifier. Size approx.
7-5-53in, high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram,, tape, radio tuner
ete. B.V.A, valves used are ECC83
ELB4, EZ80, Controls are: Yol.
Treble and Bass with mains
switch., The Tone controls pro-
vide full compensation for long
playing records. Output match-
ing for 3 ohm loudspeaker. Retail
price £5.19.6.

THE LT4s TAPE DECK
AMPLIFIER. A complete unit
{power pack and oscillator incor-
porated) ready for connection
to A.C. mains. 3 ohm loud-
speaker and practically any make of deck.
Negative feedback equalisation adjustment
by multi-position switch for | §, 3# and 74in.
persacond. Retail price 12 gns.
DIATONIC 10-14 WATT. High Fidelity .
amplifier with integral pre-amplifier. Retail
12 gns.

CONCHORD 30 WATT, Hi-Fi amplifier
with two separately controiled inputs.
Retail 16 gns.

LS0 50 WATT AMPLIFIER, Size approxi-
mately 14 x 10 x 8in. _Sensitivity Zg mv,
Output for 3 and 15 ) speakers. Retail
price 22 gns.

L5/5 STEREO AMPLIFIER 5 2 5 watt
12 gns.

ELECTRON WORKS, ARMLEY,
LEEDS

40,000 Readers CAN’T BE WRONG!

This is the approximate number of readers who have purchased and use our

catalogue, and the number gro

Post Coupon Today
with P.O. for 3/6

to include postage and packing

Order Service.

NAME

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS

ws daily. The reasons are not hard to find,
but to highlight a few: 200 Pages, over 800
Tllustrations, over 5,000 Components des-
cribed and priced (all except 14 actually in
stock) backed with a By-Return Mail

ADDRESS

i HOME RADIO LTD. Dept PW, 187 London Rd. Mitcham,
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capacitor

tester

A QUICK CHECK
INSTRUMENT
By L. Sheldon

expensive components by a ** leaky > capacitor

.and this simple test unit was evolved primarily
in order to eliminate this particular hazard. Con-
struction is based on the very versatile charac-
teristics of small neon lamps, which are also cheap
and very reliable.

Referring to Fig. 1 it will be observed that there
are three distinct sections to the tester, two being
for capacitor tests, while the third section performs
us an audio oscillator, and
although quite limited in use

CONSIDERABLE damage can be done to

PRACTICAL WIRELESS
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internal resistor is incorporated in N2. The
voltages obtained with a 1,000Q/V meter were
140V d.c. across C2 and 260V d.c. across C4.
The functions of the various stages of the
capacitor tester are described as follows, beginning
with Test Section A for paper and mica dielectric
capacitors. :

D.C. Leakage Test

Set switch S1 to position 3 and switch S2 to
position 1.

A good capacitor connected to test terminals A
will give a short single flash indicating that it has
been charged, after which the neon will remain
dark. The intensity of the flash will depend on
the size of the capacitor and will not be easily
discerned with small values. If flashes recur at
intervals of a few seconds to a minute or more this
indicates leakage, but the component under test
may be used in some circuitry which is not hyper-
critical. A continuous glow proves the capacitor
to be useless. a

A.C. Internal Open-circuit Test

Set switch S1 to position 3 and switch S2 to
position 1. R

Connect capacitor to terminals A. When a.c.
flows through the capacitor under test the neon
will strike and remain alight. By slowly reducing
VR1 a point will be reached where the neon is
extinguished.

This position in the switching sequences also
allows calibration to be made for a limited range
of capacitors. Apply a good capacitor of known

has been found very handy as a G

simple Lf. generator when test-
ing audio amplitiers. If not
required, this third section can
be deleted without any adverse
etfect on the remainder of the
unit,

The neon lamps, although
not critical, may need a certain
amount of experimenting with
for best results. The neon
lamps used in the prototype

MR1

mains

R110kQ 2

Fig. 1: The circuit of the tester. One
section of the circuit can be used
as a simple L.f. generator.

were the small indication type
for N1 and N3, both having
the internal resistor removed.
For N2 a similar type can be
used, but it was found that a
somewhat larger type was in
fact more suitable and gave a
more critical indication when
used as a calibrated unit as des-
cribed later. Whatever type is

employed it is essential that an

~
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" ' CAPACITOR TESTER
Resistors:: |
- RI . 10kQ IW - R5 470kQ W
-R2 . 470kQ IW R6 IMQ W
R3 . . 10kQ W R7 470kQ W
R4 1kQIW .
YRl 1MQ linear potentiometer
Capacitors:

Cl, C2 2uF electrolytic 350V
7C3,/C4 -8uF electrolytic 350V
CS  0-002uF paper
‘C6 - 0-0luF paper
Metal Rectifiers:
~ MRI 250V 30mA surplus type
‘MR2 FCi24 contact cooled

Neon Tubes:
. NI, N3 Small mains indicator type—less inter-
nal resistor

N2 M.B.C. mains type with internal resistor
N4.. Small mains.indicator type—with internal
resistor
Switches:

Sl 3.pole, 3-way wafer switch
,S2 2-pole, 3-way wafer switch~
Miscellaneous: = ' ‘
_ Four terminals (Belling Lee), three instrument
type knobs, four crocodile clips, one mains plug.

value.to test terminals A and rotate VR1. When
the neon is extinguished note position of VRI.
Calibrate-a chart from different sizes of capacitors
ranging from 0-1uF to- 0-001xF. -Fig. 2 shows the
scale obtained with the prototype model.

With -the 0-1u4F capacitor under test the current
when the lamp is extinguished is approximately
6mA, this largely passing through VR1, and it is
advisable to terminate this part of the test as soon
as possiblée. The resistor R3 limits the current
through VR1 and a value of 10kQ allows the
instrument to read up to 0-1xF. A lower value for
R3. would enable the range to be extended to
higher values of capacitance but would increase
the risk of- VR1 burning out.

Fig. 2: The scale cali-
bration of the prototype
instrument.

Electrolytic Tests

Set switch S2-to position 3 and switch S1 to
position 2.

Although this is not claimed to be the complete
answer to testing electrolytics the unit will give
indication which is sufficient to give confidence in
using the chosen electrolytic capacitor.

It will be observed that MR2 gives a rectified
d.c. output of slightly over 260V, and when the
capacitor to betested is applied to the test ter-
minals B the neon. N1 will most likely glow

PRACTICAL WIRELESS
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continuously. If the electrolytic is a good one,
after a short period the neon will begin to flash
at short intervals. These intervals will become
more prolonged according to the length of time
the test is continued.

It will also be found that an electrolytic capaci-
tor which has been out of use for some time can
be sufficiently “re-formed > by leaving it in circuit
for upwards of an hour. If-after this period of
time the neon glows continuously instead of giving
intermittent flashes the capacitor should be dis-
carded.

In view -of the higher capacities encountered -
with the electrolytic capacitors, once a test has
been completed the accumulated charge must be
removed by placing S2 in position 1 and Sl in
position 2.

The Oscillator Section

Set switch S1 to position 1 and switch S2 to
position 3.

The neon N3 will glow steadily and generate
an audio note which can be heard in the loud-
speaker when the test prod is in contact with the
grid of the output stage in the radio receiver or
amplifier undergoing test. This- signal is also
suitable for tracing faults when applied to earlier
stages in audio amplifiers and it-can be used for
energising “ bridge ™ circuits. :

The component values given are subject to
experiment if different audio frequency outputs
are required. Variation in the value of C5 par-
ticularly affects the pitch of the audio note.

A suitable test prod was made from a discarded
inhaler case. This was drilled at one €nd to take
a 4B.A. screw which acted as the prod. C6 was
fitted inside this case, the lead being soldered to
the head of the screw before the latter was passed
through from the inside of the case. Finally the
screw was bolted in position with a 4B.A. nut.

Construction

The capacitor tester was built on to a chassis
measuring 6in. x 4in. x 1in. and this was fitted
into a case having the following dimensions: 7}in.
X Sin. x Sin.

Layout of components is not important and
therefore details of construction are not given. It
is worth mentioning, however, that each neon
should be located as near as possible to the
selector switch that controls its function. .

The author included a further neon N4 as-safety
device, connected in the mains input to give
warning when the whole unit was switched on.
This neon has an internal series resistance and is
fitted with a red cover lens.

JOIN THE PRACGTICAL GROUP

PRACTICAL TELEVISION .. .. .. 2/-
Every Month : .

PRACTICAL MOTORIST e e e 119
Every Month

PRACTICAL HOUSEHOLDER ... ... 16
Every Month .
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Mfts. end of production
Surplus Offer

A 24 gus. Tspe Recorder offered at
the bargain price of only 15 gus. plus
10/~ carr. Bupplled in 3 Units already
wired and tested. A tnodern Circuit ¢
for quality recording from Mlke, Gram <
or Radio, using latest B.8.R. Twin
Track Monardeck Type TD2.

Valve lipe up EF88, ECL82, EMS54,
EZ80 and Silicon Diode.

2 tone Cabinet lnd 8' x 6 Speaker. £3_1 o_o

104" x 94"
£5.12.6

¥ Wired Amplifier oompleu wm: 4 Valves,
£7.7.0

front Panel, Knobs
B.&.R. l&l:::de’;‘kp:y!e T.D.e

: £1.0.0
15 gns.

Lelﬂet. clrculu nltructlons 2/- pon free.
Sd> & % a's

'NEW BRITISH Rsconome TAPE

Famous Mannu! Bulk ded Tape Bargain.
Unconditions]l Guarantee. Fitted Leader & Ewp Foils (except 3in.).
Stapdard (PVC base) Loug Play (P.V.C. base) D'ble ;l)a (uy)ealr base)
8

+ 5/- Carr.
+ 3/6 Cart,
+ 4/6 Carr.
+ 2/=- Carr.
+ 10/- Carr.

Lead, Plugs, eto.
COMPLETE KIT comprising i:mo
ve

Sin.  150ft. 89 22514,
Bin. 600, 11/6 900ft, 18/« 1200fc, 25/-
5}in.  860ft. 14/8 1200ft. 17/8 18001,  $2/8
7in. 1200t. 17/6 18001t. 22/6 24001t.  42/6

Post and Packing—3in. Reels, 6d. Each additional Reel, 34,
4in. to Tin. Reels 1/~ Each additional Reel, 6d.

EMPTY TAPE REELS (Plastio): Sin. 1/8. 5in. 2=, 5In. /-, 7In, 2/8.
PLASTIO REEL CONTAINERS (Casettes): 5in. 1/8, 5%in. £/, 7in. £/3.

JASON FM TUNER UNITS.

Condensers—8ilver Mica. All values
2pF to 1,000pF, 64, each. Ditto,
Ceramics 94. Tub. 460V T.C.C. etc.
0.001 mFd to 0.01 and 0.1/350V,,
84, 0.02-0.1/500V., 1/=. 0.25 Hunts
1/8. 0.5 T.C.C. 1/8, etc. stc. Close
Tol. 8/Micas—10%, 5pF-500pF, 8d.
800-5,000pF, 1/-, 1% 2pF-100pF,
9d. 100pF-500pF, 114. O876pF,
5 000ptk, 1/6. Resistors—Full
Range 10 ohma-lo meg. chms 209,
§ and W, 84, !W 54, (Midget
type modern rating) 1W, 6d,, 2W,
9d. Hi-8tab. 5% W, §W, 64, (100
ohins-1 meg).  Other values 84
1% W, 1/6, etc., etc.

TUB-ELECTROLYTICS-CAN
25/95v. 50/12v. 1/9; 8+8/450v, 4/6;

Deslgner-appmved kits of parts.
gns. 4 valves, 20/-.
FMTR £7. & valves, 35/., JTV
MERCURY 10 gus, JTVE 918.19.6
4 valves, 28/6. NEW JABON FM
HANDBOOK, 2/8, 48 hr, Align-
ment fervice. 7/6 P. & P. /8,

9

mpressing

l‘ype)—80pP (JOpF 70pF 9d; 100pF.
150pF, 1/8: 250pF, llﬂ ﬂOOpF 18
PHILIPS. Bee Hive Type (conc. air
spaced)—2-8pF, 1/- 3-30pF, 1/,
KNOBS—Modern Continental types.
Brown or Ivory wuh Gold Rlng.
1° dia, 9d. each
Brown or Ivory wnh Gold Ce
1° dia, 10d. each; 1}, 1/8 each.
LARGESELECTION A“AILABLE .
METAL RECTIFI

PRACTICAL- WIRELESS
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12 dB at 10 Kc/s.
for & w. output.

COMPLETE KIT (ncl. valves, all
components wiring diagram and
special quality sectlonal Output
Trans.). BGN, PRICE £6,18.8. Carr.
4/6. Complete wired and tested,
8 gns. Wired power O/P socket and
additional smoothing for Tuner
Ugit. 10/68 extra.

MULLARD *3-3" Hi-FI AMP-
LIFIER.

? yiving Hi-Fi

TECHNICAL
Freq. Response: + or — 1 dB 40 c/s-
925 Kc/s. Tane controls: Max. Treble Cut

Max, Bass Boost 14 dB at 80 ¢/a.
Output Power (at 400 c/s): 3 w. st 19 total barmonic
distortion. Hum and Noise Level: At least 70 dB below 3 w.

3 VALVES 3 WATT

3 ohm and 18 ohm Output.
A really dret.:Jase Amplifier
quality at a
reasonable cos. Mullard's
latest circuit. Valve line up:
EF86, EL84, EZ81. Extra HT
and LT available for Tunsr
Unit addition. This fa the
ideal companian Amplifier for
FM tuner units.

SPECIFICATION —

Bensstivity: 100 Mv

Bronse Esentcheom, Printed vol.
Treble, Bass, On-Of, supplied with
each Kit,

Recommended S8peskers-—WB, HF

5.0
AUDIOM 51 £8.10.D.

TYGAN FRET (Contem. pat.}, 12 x
12in. 8/-; 12 x 18in. 3/=; 12 x 24in.
4/- ete.

BONDACOUST  Speaker  Cabinet
Acoustic Wadding, 1%in. wide, any
length cut 1/6 ft. 4/- yd.
EXPANDED ANODISED METAL.
Attractive gilt Bnish } o, x {in.
diamond mesh 4/6 sq. ft. Multlples of
6in. cut. Max. size 4ft. X 3ft., 47/8
plus carr.

ENAMELLED COPPER WIRE—
11b. reels 14g-20g, 2/6; 22g-28¢g, 8/-;
30g-34g, 8/9; 36g-38g, 4/3; 39g-40g,
416, ete.

TINNED COPPER WIREK, 16.22 g,
2/6 ¢ ib.

WAVECHANGE SWITCHES, 1p
12-way, 2p 6-way, 3p 4-way, 4p
8-way, 8/6; 2p 2-way, £/6.

Soldering Irons. Maine 200/220V. or
230/250V. Solon 26 wattes Inat., 22/6,
Spare Elements, 4/8. Bits, 1/, 65
watt., 27/8 etc
Alumin, Chassis. 18g. Plain Un”
dnlled foided 4 sides, 2° deep-
6" 4/8, 8" x 6, §/9, 10" x 7,
0/9, 12" x 6°, 716, 12° x 8", 8/~ eic:
Alumln. Sheet, 18g. 67 x 67, 1/-,
, 1/8,,6” x 127, 2/-, 12" x 12°,

IG e
JACK PLUGS 21* Igranic type 2/8
8creened ditto 8/8. 14 8creened £/+
Transistor type Min, & SBub-Min. 1/8

TRANSIBTOR
COMPONENTS

Midget LF.’s—485 Kc/s 9/,
dlam. L ieein.. o “.‘?‘6/3
5/
Midget Driver By [1]]
Midget Output Trans. Push-
Puli—3 0hms woveevrarnne 0/9

Eleot. Condensers—Midget

1 mfd.-50 mdf. ea. 1/0, 100 mhi.
2/, 12V.

Condensers 150 v, mhn(
01 mifg., 08 mtd.,

02
.04 mfd, 8d.; .05 mid., 1 mid., 1/~
.26 mfd., 1/8; .5 fd., 16, etc.

Midget Tuning Condensers. J.B.
“00™ 208 pF and 176 pF, 8/8.
ditto_with trimmere, 9/8.  J.B.
220pF and 100pF  conc. slow
motion 10/6. 364pF alngle 7/6.
Sub. Min. %in. Dilemin 100 pF,
300pF, 500pl, 7/~ each.

FERRITE AERIALS. M. & LW,
car serlal coil 8/3.

Nidget Vol. canwol with edge
control knob, K/ohms, with
switch llﬂ Dlﬁo jess switch 8/9.
Bpeakers 9n. Plessey 70
ohms lbl in. Contlnental 8
ohma, 18//0. 7 x Ain. Plessey 83

Ear Pl Min, Con-

bolbov 100/28v. 8/.; 82+aﬂl$7§v. 48
8/450v, 4/850v. 360v. 8/6

3; 50/50/;
16 +16/450v. 5/6; 60[260/ 76v. 12/6
32 +32/450v. 6/6; 100 +200/275v. 12/6

RM1, 4/9; RM?2, 5/8 RMJ, .
RMd, 16/-; RM5. 21/-' RM4B, l

BARGAIN CORNER
Brand New, Mfrs, 1lst grade.
1 0C44 & 2 0C45, 15/6. 1 0081D
& 2 OC81, 15/6. All above and
0A81, 32/6, Post Free,

JACK SOCKETS. Moulded Isnmc.
Type open 3/8, Ditio closed 4/-.
Pax. type open 2/6, Ditto closed 8/-.
Transistor type closed Min. & Sub-
Min., 1/8.

7 VALVE AM/FM RADIOGRAM CHASSIS

v;m line-up ICC!B. ECHS1, EF89,
z EABCS0, EL84, EM81, EZ80.

Three Waveband und SWi(oheﬂ Gnm i
positions.  Med. 200-550

1,000-2,000 m. VHF/FM 88 95 Mcls.
Plnhps Continental Tuning Insert with
permeability tuning on FM and com-
hined AM/FM IF transformers. 460
Ke/s. and 10.7 Me/s. Dust core tuning
all colls. Latest clrcuitry including
AVC and Neg. Feedback. Three watt

ug Phonus—]
tinental type 3ft. lead, jack plug
and eocket. High Jmp., 8/-, Low
Imp., 7/8.

Volume Controls—5K.2 Meg. ohms,
2in. ¥pindies. Morganite Midget
Type lin. diam, Guar. 1 year. ¢
LOG or LIN ratios less 8w. 3/-, i Meg. VOL Controls D.P. Bw.
DP. Bw. 4/8. Twin Stereo less Bw. {” flatted spindle. Famous Mirs.
8/8. DP. Bw. 8/-, Speoials to order. 4 for 10/ post free.

RECORD PLAYER
CABINETS 59,6 Carr. & Ins. 5/v

Contemporary style, rexine covered eabinet
in two-tone maroon and cream. 8ize 163" x
141" x 81", fitted with all accessories including
baffle board and Vinair fret. Space avallable
for all modern amplifiers and auto-changers

output, Sensitivity and reproduction
el Uﬁc-mxrelgc:rdmpl;l{:; mounting of a very high standard. Chassis size
Pl b 184 x 64in. Height T}in. Edge illu-

2-VALVE 2 WATT AMPLIFIER.
EZB0 and Twin stage ECL22 with
vol and neg. feedback tone control.
A.C. 200/260V with knobs, etc., ready
wired to fit lbove cabinet. 22.17.8,
P.&P. 118 7' e 4” 8peaker and trans.,,

minated glass dial 11 x 3jin.
Vertical pointer. Horizontal station names.

Gold on brewn
A.C. 200/250v. operation. Magic-eye tuning. Cct. diag. now awsilable.

Aligned and tested ready for use £ I 3 I 0 0 Carr. & Ins. 7/6.
Compleme mth 4 !\nobl—lwnlnut or lvory to cholece. Indtaor ll?‘l aerial 8/6 e{m

ty
Ehc K/D 80/- 13} x sln. E.M.1. "Fidelity”, 85/, 12in. R.A. with conc.
Twecter, 42/6, Carr. 2/6.

COH'PLETI: R/PLAYER KIT, As ift,
ino. BSR UA14 Unit. New Bargaln
Price Now Only £11.10.0. 7/6 camr,

e e e e
| COAZX 80 OHW CABLE ““1'

High grade low ifoss Cell
Air spaced Polythene—lin, dla-
ter, Btranded cond. Famous,
fre. Now only 6d. per yard.'s
vngggdg Pml—— pcohl Lcnzlhl—

8end for detalled bargain Usta, 8d. stamp.

We manufacture all types Radio Mains Trapsf., Chaokes, Quality O/P Trans., ete.

Enqume- inviled for Specials, Prototypes for small production rpns. Q\wutlon.
¥ return,

RADIO COMPONENT SPECIALISTS

70 Brlgtuwk Rd., Thornton Heath. Burrey. Hours: 9 am.-8 pom, 1 pm. Wed.'

188, TomuC'WO.uC'OD. Post end Packing wp to § B. Bd.; 1b. 1/8; 311,
315, 5. Bio; &b S, :

60 yd. £5/-. b
Coax  Plugs 1/s,  Bockets lll-.
Couplers 1/8. Outlet Boxes 4/8.
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A NEW BOOK

"G.A.BRIGGS

with

JAMES MOIR, muEE
as Sub-Editor

PUBLICATION DATE
20th NOVEMBER
1963

368 Pages . 140 Ulustrations . Fine Art Paper . Semi-stiff Coves

Price only 10/6 (11/6 post free)

When Sound Reproduction ran out of print in
1962 after sales totalling 47,000 copies since
1949, it was decided to revise the book in sec-
tions, Audio and Acoustics deals with this
aspect of the subject. Out of the 140 illustra-
tions, only 30 are repeated from SR 3. This
fact, plus the valued help of Acoustical
Consultant James Moir as sub-editor, means
that the 4.4. book is mainly an original work.

CONTIENTS Pages

cmarvea 1 Past and Peessnt 22
2 The Bar 11

3 Resonance 16

4 Echo and Reverberation 18

5 Room Acoustics 15

6  Free-field Sound Rooms 7

Z Transient Response :9;

9 Schools Constant-voit Lines 11

10 Concert Halls and Studios 21

11 Studios and Amb. 7

12 Live/Recorded Tests 11

*L OUDSPEAKERS™ Fifth Edition, 336 pages, 230 illustrations
PRICE 19/6 (20/9 Post Free)
*PLANOS, PLANISTS & SONICS” 190 pages, 102 illustrations
PRICE 10/6 (k1/6 Post Free)
“STEREO HANDBOOK™ 146 pages,|88 illustrations

PRICE 10/6 (11{6 Post Free)
*A TO Z IN AUDIO™ 224 pages, 160 illustrations

=AUDTO BIOGRAPHIES” 344

PRICE 15/6 (16/6 Post Free)
pages, 64 contributions from
pioneers and leaders in audio PRICE 19/6 (20/9 Post Free)

=CABINET HANDBOOK” First Edition (April 1962),

112 pages, 90 illustrations PRICE 7/6 (8/6 Post Free)

*MORE ABOUT LOUDSPEAKERS” First Edition (15th

March, 1963) 136 pages, 112 illustrations PRICE 8/6
(9/6 Post Free)

Sold by Radio Deal-
ers & Book-shops, or
in case of difficuity
direct from the Pub~
lishers.

WHARFEDALE WIRELESS WORKS LIMITED
IDLE . BRADFORD . YORKSHIRE
Telephone: Idle 1235/6 Grams: “Wharfdel*’ Idle Bradford

December, 1963

AMATEUR RADIO COMMUNICATION IS OUR BUSINESS!

HAMMARLUND Leading

Short Wave Receiver manufacturers in the U.S.A.
now make available their latest range through
K.wW. ELECTRONICS...

... presenting the HAMMARLUND HQI00A

General eoverage 540
KEc/s-30 Mc/e in four
bands. Band-spread faci-
iities for amateur and
other  bands. BFO,
Noise Limiter, “Q" Mul.
tiplier, 10 tubes. Provi-
ston for phones and
loudspeaker (3 ohms).
Complete  with  "B”
Meter £80 (clock extra
i required).

Other Models fm Stooks

HQL45X General Coverage and Band Bpread, 11 tube double
conversion superhet ., oo oo e e .. 81
HQ180 General Coverage and Band Spread, 18 tube triple
conversion superhet . 60 o0 0o .. £2170
HQLI0A Amatenr bands only, 12 tube double conversion superbet  £100
HQL70A Amateur bands only, 17 tube triple conversion superhet,, £140
HXE0 Amateur bands, 8.8,B. transmitter. 150 watts P.E.P.
erystal filter. Voice oontrol, self-contained power supply M7

The World at your fingertips
WRITE FOR DETAILS TODAY — EASY TERMS AVAILABLE

K.W. ELECTRONICS Ltd.

| HEATH STREET, DARTFORD, KENT
Tel1 Dertford 25574, 21919, Cables; KAYDUBLEW, Dartford

YOUR GAREER
in RADIO?

Big opportunities and big money await the qualified
man in every field of Electronics today—both in the
U.K._ and throughout the world. We offer the finest
home study training for all subjects in radio, television,
etc., especially for the CITY & GUILDS EXAMS,
(Technicians’ Certificates); the Grad. Brit. L.R,E. Exam.;
the RADIO AMATEUR’S LICENCE ; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc, Also courses n
Television; Transistors; Radar; Computers; Servo-
mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS"
experience in teaching radio subjects and an unbroken
record of exam. successes. We are the only privately
run British home study College specialising n electronic
subjects only. Fullest details will be gladly sent without
any obligation.

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 3
RADIO HOUSE, READING, Berks,
Piease send FREE BROCHURE tos

NAME Block

ADDRESS Caps,
Please
12.83

BRITISH NATIONAL RADIOSCHOOL
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PRACTICAL ‘WIRELESS

A Miniature

MAINS RECEIVER

A simple 3-valve 2-waveband set

well and receives several stations on both long

and medium waves. Two coils are employed
and each is brought into circuit independently at
the turn of the wavechange switch Si. Also in-
corporated in this set is a telescopic aerial, but it
should be noted that a somewhat longer external
aerial may be required in some districts,

To give the finished set an attractive appearance,
it is mounted in a small fabric-covered cabinet.
This makes for one complete unit, and as it only
weighs a few pounds and measures but 74in. x Sin.
x 5%in. the set can easily be transferred from one
place to another without any difficulty.

TH!S miniature mains receiver performs very

Components

As the majority of the parts are not critical, the
cost of the receiver can be kept to the absolute
minimum. In the author’s case, most of the parts
were obtained from the “spares box ”. However,
to keep it in the * miniature ” class, it is necessary
to employ two “ midget” type components; these
being the mains transformer (T2) and the loud-
speaker.

Suitable mains transformers can be obtained
from advertisers in P.W. quite cheaply. In the
prototype receiver, the mains transformer imeasured
23in. x 2{in. x 2%in.,, and supplied 250V-0-250V

By C. ]. Lee

60mA and 63V 2A. It should be noted that the
space available on the chassis to mount this
component is very limited, and so a bulky kind of
component cannot be accommodated.

The other * midget” component is the loud-
speaker, and the space available in the cabinet
allows room to install a 24in. diameter unit. Very
good results are obtainable, however, with such a
small unit.

If the constructor has a larger loudspeaker to
hand, he could of course, construct a similar
cabinet to that which accommodates this set, and
install it so that it could be connected to the output
transformer (T1) via flexible leads.

Tuning Arrangements

For tuning purposes, a S00pF variable capacitor
is employed (VCI1). It is not necessary to fit a
reduction drive, but a fairly large knob is recom-
mended to facilitate more accurate tuning.

A 500kQ potentiometer (VR1) is used as the
volume control, and this also incorporates the
mains off /on switch (S2).

Two coils are required and these are of the aerial
type, each consisting of an aerial coupling coil,
and a grid coil, the latter being tuned by the
variable capacitor VCI1.

Either of the coils is brought into circuit by the
wavechange switch S1. '

Telescopic
aerial L
= =

=RS
Z220k

Ei"iﬁ
Vi £ o

O

-

x

ZRa =

470k =
ZUR1

L 2

= 500k

FR6

¥
l

RS::
47 4700

CH OF

C9 10OuF ey

Fig. 1:.The complete circuit.
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The Valve Functions

The theoretical circuit is given in Fig. 1. It is
based on two triode-pentodes, and a small valve
rectifier is used to provide h.t. current.

The first valve V1 is an ECF80. This performs
the dual function of signal detector (Vla) and
voltage amplifier (V1b), using the pentode and
triode sections respectively.

The second valve is an ECL80. The triode sec-
tion acts as voltage amplifier and the pentode
section as the output stage. The a.f. signal is fed
from the anode of the triode section of V1, via C6

Moles marked X are J'dla for gromimets

PRACTICAL WIRELESS

Material..... Aluminium

December, 1963

and the volume control VR1 to the control grid
of the triode section of V2.

A small B7G based rectifier, type 6X4, supplies
adequate h.t. power for the set.

Power Supply

The midget mains transformer should supply
250V centre-tapped at 60mA, and 63V at 2A for °
the valve heaters. For smoothing, a 16+16uF
double electrolytic capacitor is employed, and the
outer foil, usually marked with a red dot is con-
nected to the cathode, pin 7, of the rectifier. The
two capacitors are strapped with

Ipaim 1
for VRY

ik

l
down
atong
ea
fo— 1 e /

Woles marked Y’
secure hardboard
pansl w0 chassis 7'

a 47k} 1W smoothing resistor
smoothing choke, with a saving
R11. This saves employing an Lf.
in cost, space and weight.
Construction i

The whole set is constructed
on a metal chassis formed from a

&
=1t

9in., x 7in. sheet of alumimium.
Details of how to prepare this
chassis may be found in Fig. 2.
The drilling operations should be
conducted carefully, and any
rough edges filed down. It will
be seen in Fig. 2 that there
are six holes marked “ X ™. These
holes permit the passage of wires
from the top to the underside of
the chassis. They are #%in. dia-
meter and each s fitted with a
rubber grommet to prevent the
sharp metal piercing the insula-
tion on the wires.

i Two 3in. diameter holes are
b drilled in the front panel to
accommodate the wavechange

Fig. 2: Chassis dimensions and drilling details.

and volume controls.

Reslistors:
Rl 220kQ R7  680kQ
R2 470Q R8 470Q
R3 3-9kQ R9 47kQ
R4 470kQ RI0O 330kQ
RS 220kQ RIE 47kQ IW
R6 47kQ
All 4+10%, W carbon, except where otherwise
stated.
VRI 500k potentiometer with d.p. switch (52)

Capacitors:
Cl  470pF mica
C2  0-luF paper 350V
.C3  0-00iuF paper 350V
- C4 O-1uF paper 350V
C5  0-luF paper 350V
Cé6  0-001uF paper 350V
‘C7  O-luF paper 350V
C8 0-0luF paper 350V
C9  100uF electrolytic 25V
0:1uF paper 350V

:2" :Edual electrolytic 350V
VCI 500pF solid dielectric tuner

Inductors:
LI M.W. coil with aerial coil (Teletron HFAS
or similar type)

COMPONENTS LIST

L2  L.W. coil with aerial coil (Teletron HFAI
or similar type)

Tl Pentode output transformer: primary
7500Q approx.; secondary 3Q or to suit
loudspeaker

T2 Miniature mains transformer with tapped
primary. Secondaries: 250-0-250V 60mA;
6-3V 2A .

Switches: '

S| 2-pole, 2-way rotary switch

S2  D.PS.T. toggle switch (see VRI)
Valves:

VI ECF80
Miscellaneous: ‘ ’

P.M. loudspeaker unit, 24in. dia., 3Q speech coil.

Two B9A valveholders, one B7G valveholder.,

Tefescopic aerial (3ft. 6in.) : complete with

mounting clips. Two small knobs and one large -

knob. Tuning dial. Sheet of aluminium. for
chassis 9in. x 7in., plus piece for bracket. Piece

of hardboard 7%in. x 5in. S

Material for cabinet:

Three pieces tin. plywood 74in. x Sin.

Two pieces %in. plywood 44in. x Sin.

About 4ft. of 4in. x in. for glue blocks.
Covering fabric 24in. x 24in. -
Four rubber feet. Small handle. Screws, glue.

V2 ECLS80 V3 6X4
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PCR COMMUNICATION
RECEIVERS

Manufaotured by Pye and
Philips, One of the Army's
most versatile and sensitive
sets. RF stage and 3 of IF using
6 British 1.O. type valves. Large
180 degrees Illuminated and
Calibrated Dial, Flywheel
tuning with locking device,
Aerial trimmer. Tone and
volume controls. Band switch
from panel jacks for speaker or
phones. Iu black metal! case,
size 17°L x 8°H x 10°D. Model
PCR2 covers 6-22 Mc/s, 200-5560
metres and 850-2,000 metres,
£6.19.8. Model PCRS. As PCR2
but has 2 S8hort Wave Bands,
2.0-7.0 Mc/s and 7.0-23.0 Mc/s and
Medium Wave Band® 190-550
metres, ONLY £8.8:0. Every
receiver aerial tested before
despatch. Add 10/6 carr. Both
types used, but excellent con-
dition. Designed to operate
from bulky external power
supply, but any set can be fitted
with BRAND NEW COMPO-

TEST METERS FOR EVERY Y PURPOSE & POCKET

TP-io

MODEL
Reads A.C. & D.C. Volts up to

000; D.C. Current to 500 maA;
Reslstance to 1 Meg; Capaci-
tance to 1uF; Decibels from —20
to +36; Output jack for Audio
Measurements, Slze 3} x 6in.

2,000 O.F.V,

x 1§in,
£3.10.6

20,000 O.P.V. MODEL TP-3S,
Reads voliage up to 1,000 D.C.

:D.C. Current to ;60 Megs Resistance;
500mA; Resistance to 10 Meg: +56 dBs; Internal

Capacitance to 0.1pF; Declbels buzzer short circuit warning.

from —20 to +36. Size 34in. x | Size 3*/¢n. x 6%/,in. x 2din.
5in. x 11in.  £5.18.6 £8.19.8

NENTS INTERNAL PACK for
200/20 v, A.C. at extra cost of
82. S.A.E. for fllustrated leaflet.

All New Stock, with leads, prods and internal batteries, 8 moEnths'

guarantee backed by full
service facilities. Detatls S.A.

DOUBLE BEAM OSCILLOSCOFE TUBES TYPE CV-15%8,

Equivalent to COSSOR 08D (as used in Oacllloscopes by Cossor 339

series) and Hartley & Ersklmme (13 series). Listed £12. BRAND

W IN MAKER’S CRATES. ONLY g5/- (carriage 5/~).

‘A\’Oll" UHF “A\l‘.\lla'l,l‘)l{ MODEL 105. Coverage 375/

72 Mcfs. Comblete with correct Calibration Chart. First-class

condition. Battery operated and portable, size 11 x 8 x T§'ns.

ONLY £3.19.6 (carriage 7/8),

AMERICAN DESK TELEPHONE, complete with handset.

Non-dial me but has internal be]l. Ideal for extension or inter-

com. D NEW. ONLY 30/- (post 4/-).

ACOS Js/l STICK MIKE with screened lead and table stand.

ONLY 32/8 (post 1/6).

CRYSTAL DESK MIKE with screened lead and built-in stand.

ONLY 15/ (post 1/6).

BC221 FREQUENCY METERS. The famous American crystal

controlled frequency measuring standard. Coverase 125 Kc/s

Mc/s. With original Calibration Books Perfact order. Only £16.

MINIATURE MOTORS. Ildea) for models. Operates on 3-6

volts D.C. "Size 1i x 1 x 1%/,in. plus }in. spindle. BRAND NEW.

b/- or € for 25/-,

SPRAGUE CONDENSERS, Metal cased, wire ends. New 0.01

mfd. 1,000 volt, and 0.1 mfd. 600 volt, 7/6 per dozen. Speclal quotes

for qunlmu

l' VOLTS AMERICAN DYNAMOTORS. Dellver 220 volts at
00 mA. Size &¥in. x 3#in. diameter. Ideal for running Klectric

Snaver etc, for Car battery. ONLY 32/8 (post 2/6).

20/- CONSTRUCTOR'S PA RCEL. Assorted colours wiring wire,

solder, resistors, condensers, volume controis, tag pansel. ALL

NEW (post 2/6).

RESISTORS, 100 assorted values our choice. NEW, 7/6.

CONDENSERS, 100 assorted mica and silvermica. NEW, 10/-,

TRANSISTORISED
INSULATION TESTERS

The latest technique
for checking insula-
tion of electrical
circuits, appliances
and components.
One handed opera-
tion (no turning of
generator), a Tran-
sistor DC-DC conver-
ter being employed
to supply the high
potentials. Three
testing voltages, 100,
20 and 500, to

measure up to 6500
megohms. Complete

Size 7in. x 4Hin. x Un, with leather carry-

Daitert Codth aRas ogi Yca.se. internal
Ler! »d te: 4
o S.BA.E?EIor Ulustrated details. £1 7'1 0.0

P.W. “CELESTE 7" RECEIVER

Build this latest
P.W. esver s
sistor portable, as
described in Junme
and July lesues.
Medium and loog
waves, with output
of 1 watt from large
7T x 4 m loud-
speaker, Internal
high gain aerial with
car aerial sooket. Al
components wkd
separately—parts
Het B.AR

TOTAL
BUILDING COST £9.19.6

“POCKET 4”
TRANSISTOR RECEIVER

Uses miniastare speaker, proper toning
condenser, and voiume contral. Built-ln
aerinl maikes unit eMcient and portable.
1deal rtor the beginper. Fuil mediwn
wave coverage. Al components and
case for only 42/8 (P. & P. 2/6). Ten-
page constructions) book free with
parts or scparstely 1/6. B.A.R for
parta prioe list.

HETERODYNE FREQUENCY METERS TYPE LM14
PFrequency range 125-20,000 kcfs. o 2 bands. This is the United States Navy
Model of the well-known BC.221 Frequency Meter, but has many additional
features whieh increase ite nsefuiness. Voltage s'.alenuon circuits and Crystal
control ensure extreme accuracy and in addition It i8 fitted with an Internsl
Modulation switch to allow use as » Signal Generator. 8ise only 8§ x 8 x 8jia
Full information on request.

COSSOR TYPE 1036 DOUBLE BEAM OSCILLOSCOPES, A fow only of thess
modern scopes, overhauled and in perfect order. ONLY $45. Fwiher detalls
on request.

PANEL METERS, 25 microamps D.C. 2}in. Proj-circular §9/8. 30 microamps
D.C, 24in. Flush circular, 58/8. 100 microamps D.C. 2}in. Flush circular, $9/8,
200 milliamps D.C. 2}in. Flush circular, 12/6. 40 ampa D.C. 2in, 1, eircular,
7/8. 300 volls A.C. 2fin. Flush circular, 26/-, 500 valta A.C 3jin. Fluah m
28/-.

RECORD INSULATION TESTERS. Read up to 20 megn. 88 500 vells pressem.
Overhsuled and 1o pﬂrlect order. ONLY £8.10.0

TELFSUOPIC AERIAL 8 sections 30 in. open, Sin. closed, with jis. prejection.
Cbromium plated and ides! for » variety of uses. OMLY 10/6

HARRIS ELECTRONICS

(LONDON) LTD

138 Gray’s Inn Road, London, W.C.I
Phone TElenm 7937
Please include carriage costs on ali items.

unsil 1 p.m. Saturdays). ‘e are 2 mins, ﬁorn High Holdorn
(immmzmswnhﬁ- ng's Oress.
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MFX-!

MFX-2 12 EFFECTS.

AFX-1 I5 WILD

Chimps - etc.
TFX-1 11

Direct Mailing from:

BRITISH RAILWAY TRAINS.
Main line arrival - departure - Express steam
and Diesel (with whistles) - Goods trains -
Tube Train - Trains over points, etc.

AUTHENTIC SOUND EFFECTS RECORDS
EXCITING NEW RANGE OF HI-FI 45 r.p.m. E.P. DISCS ON
CASTLE & CONTRAST RECORDS

14 EFFECTS. Police Car - Police launch -
Lion roar - Aircraft - Building falling - Road
drills - Ship’s siren ~ Storm at Sea - Railway
trains - Central Line Tube Train, etc.

American Police Car
sirens (5) = Car crash - Glass breaking - Foot-
steps (8) - City and Waterloo tube train -
Hammering - Sawing - Applause - etc.

ANIMALS.
ground - Lions roaring - Tigers - Elephants -
Puma - Rattlesnake - Alligator - Bell Bird -

EFX-I

HMX-1
Jungle back-

Audio and Record Review say:—‘These are truly Hi-Fi sound effects records.”

PRICE 8s. each, which includes P.T., postage and special packing.

' F. C. JUDD (Sound Recordings) LTD
174 MAYBANK ROAD, SOUTH WOODFORD, LONDON, E.I8.

ELECTRONIC MUSIC. Two composi-
tions - ‘Cosmos’ and ‘Yortex’ - Electronic
sound effects - space ships, etc. - |5 separate
tracks in all.

MFX-3 HORSES & DOMESTIC ANIMALS,
Trotting - Jumping - Galloping - Cows - Cats
and complete Fox Hunting calis and horns

HAUNTED HOUSE & MYSTERY. |

Electronic Mystery Music (2) - Violent Storm

(authentic) - creaking - clocks - shrieks - and

electronic ghost and spook sounds, etc. (Have

fun with your friends at Christmas).

TWO COLOUR GLOSSY SLEEVE gives full
details of each separately tracked effect and timing.

NOTE: These records are Free of Copyright.

A
MULTI-RANGE TESTMETERS
Caby M1 .. .. s . .. £2140
Caby B2 . . - £6 10 0
Eagle EPIOK .. - .- £4126
Model 20H . - o £5 50
Eagle EP50K .. PO - .. 291986
Caby A10 . P - .. #4176
Taylor 12TA .. P . ..£10 00
22 96

.o .o .o .y

Eagle TK20A
Eagle EPYK .. . . .. 261986

Portable Tape Recorder, fully transis-
torised, battery operate&. dual track,
with >ries. Of the finest
guaﬁty construction. A 4-transistor plus
lode,” push-pull amplifier, built-in loud-
speaker, £8.19.6. :

Stereo Amplifier, beautifully styled, ultra
compact, 4 watts per channel, wide range
tone and volume controls. £8.10.0.

Stereo Amplifier, 7.5 watts per channel,

»dates stereo m tic cartridges
as well as crystal ceramic cartridges, tuner,
tape mic and auxiliary input, bass and treble
controls. £16.10.0.

Radio Tuner, suitable for use with ampli-
fiers and tabe recorders, complete with
standard Jack plug, covers medium wave-
band, with instructions, 2¢/- each.

Transistors Intercom., suitable as a baby
alarm or for communications in home,
offices. shops, etc.. transistorised, a 2-way
buzzer-call system, beautifully styled in
moulded plastic c¢ases, combplete with

, connecting wire, instructions.
eto., £4.4.0.

American Recording Tape,

gés.y 5in. spool, 600ft., 9/8; S5in. spool,

ft, 11/9; 7in. spool. 1200ft. 14/9; long

lay Bin, spool, 900ft, 12/8; 5%in. spool.
16/-; 7in. spool, 1800ft. 19/6.

ADASTRA 3-3 AMPLIFIER
Bpecification: Controls—Volume. Treble,
Bass with on/off. Valves—EZ80 rectifier,
ECL88 amplifier and outpbut, Output
nger—-s watts at 3.5 ohms Impedance.

put sensitivity—200 millivolts. Frequency
response—75-20, c/s. Hum and noise—
70 dB, Feedback—10 dB. For 200-250 volts
A.C. 50 ¢/s. Well finished in blue with a
smort panel with gold markings. Soundly
made of good components and performs
SXCep well for the price, £4.19.6.

standard

MICHROPHONLES
Acos Mic 39/1 .. . .. .. 211286
Floor Stand Adaptor . . 126
Acos Mic45 ., s . . 19/6
Tabie Stand .. .o . . 12 6
Mie 100C .. ve . . . £1196
Table Stand .. .- . . 786
Acos Mic 40 .. . . . 19/8
BM3 Microphone 0o . .. £2 50
Floor Stands MS4—3 sections .. £2 18 6
Table Top Stand . . . 8 0

GRAMOPHONE UNITS
BSR TU12 unit, with Mono TC8H cartridee,

BSR GU7 unit, with TC8M or TC8H
Cartridge, Mono, £4.15.0.
with TC8S cartridge,

R GU7_ unit,
Stereo, £6.5.0.

Garrard Autoslim, automatic, with GC8
Mono cartridee. £7.15.0.

Garrard Autoslim. automatic, with EV26
Stereo cartridge. £8.10.0.

Garrard Autoslim, de luxe, with GC8 Mono
Cartridge. £11.5.0..

Garrard Autoslim de luxe, with EV26 Stereo
Cartridge. £12.0.0.

BSR Monarch UAl4, with TC8 Mono
Cartridge, £6.8.0.

BSR Monarch UAl4, with TC8S Stereo
Cartridee, £7.7.0.
SR Monarch UA16, with TC8 Mono
Cartridge, £6.19.6.

BSR Monarch UAL6, with TC8S Stereo

Cartridge, £7.19.6.

TRANSISTORS AND DIODES

Mullard AAIIH%T& 13/6 ocT2 8/-
3 2-0C72 -
AC107 14/6 OCI8W 35/- 0(;-1047 13;.
bl B Sl B oow
AF114 11j- 0C42 81~ | OCT8 8/-
AF1l5 10/6  OC44 9/3 C81 8/-
AF116 10/ | OC4M §/3 | OC81M  8/-
AF117 'g/8 | OC45 /- | Ocg2  10/-
AF118 20/- | OC4$5M @/~ | OC83 6/
AF124  10/- | 70 8/6 | OC170  9/6
AF125 10/ | OCT1 6/6 | OC171 10/6
DIODES
BY100 13/- | QA9 3/- | GEX3¢ 4i-
OATO - | 0A91 3/- | GEX35 _4/-
OAT9 8/- | OA%  3/6 | GEX38 10/-
OAB8L 8/- | OA210 9/8

SETS OF TRANSISTORS

Set 1, Comprising OC44, 2 x OC45,

matched pair OC81 aq o0 32/6 set
Set 2. Comprising OC81 Driver.
matched pair OC81 co .. 15/8 set
VALVES
B§%66 g;g y PCC84 7/6 | PCLS82 B/«
PL82 718 | 6V6G 4/-
s g;g PY83 7/ | 6KIG  2/-
BCCe1 B/, | UABCSO 7/6 | 6AM6  3/8
ECCs2 5/¢ UAF42 7/8 | EBOL 3/-
CC83 6/- UBF80 7/86 | IRS 5/
ECC84 7/6 | UCH42 7/6 | 1T4 3/
ECC8 7/ | UL4l 716 | 185 4/
ECH81 7/6 | EY51 8/- | 354 5/
EBC4l 7/8 | PL81 8/6 | 6K8G 4/
F41 716 | PL36 9/6 G ki
ECL80 7/6 | PCL83 9/6 | 6Q7G 51
PCF80 7/6 | PCF82 g/8 ' 6X5G 5/~

o\

ALPHA

7, NN

RADIO SUPPLY CO.

WINTOUN STREET
LEEDS 7

www americanradiohistorv com
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TERMS: Cash with Order or C.0.D.
Postage and Packing Charges extra,
Ningle valves 9 Minimum Parcel
Post charges 2/-. Please include
sufficient postage with your order.
Minimum C.0.D, fees and postage
3/6. These Postal Rates apply to
U.K. only. For lull terms of business
see inside cover of catatogue.
Personal shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 10 a.m.
to 1 p.m.
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Tags marked ‘MC’ denote earthing ¢

connections to chassis.
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gg -AC. mains

To
telescopic
aerial 5 -

[}
A Ss primary
MC.*
(&)

A
e S AR R

Wavechange
switch

\\\\\\\lllllllmlll/////

To T2
secondaries

Volume control “
On/Ott switch

Fig. 3: The underchassis wiring diagram.

In the right-hand part of this diagram, details
are given of the small aluminium bracket designed
to take the tuning capacitor, VCI. This bracket is
secured on to the top of the chassis by two bolts
passing through two holes marked “a”. It is
possible o adjust the height of the tuning
capacitor to line up with the hole drilled in the
front panel (see later), but it is important to see
that the plates do not short to chassis.

When these operations are complete, proceed by
bolting the mains and output transformers in posi-
tion, as shown in the diagrams. The coils, valve-
holders, tuning capuacitor, volume control, wave-
change switch and smoothing capacitor should
then be mounted.

Wiring Up

The valve heater circuit should be wired up first.
Take a pair of twisted leads from the 6:3V winding
on the mains transformer to pins 4 and 5 of VI
and V2 and pins 3 and 4 of V3. The underchassis
wiring can then be carried out with reference
to Fig. 3. Any leads which run from the
underside to the top of the chassis should pass via
the grommetted holes.

When this has been carefully carried out, the
top chassis wiring may be dealt with. Reference to
Fig. 4 will give complete wiring details, and it will
be seen that this operation consists mainly of
wiring up the mains transformer and coils. It is
important to see that those leads carrying h.t. are
carefully insulated from the chassis.

The Front Panel

The front panel for the receiver is made from a
piece of hardboard and measures 74in, x Sin. The
method of preparation may be seen in Fig. 5.

Three holes, each of 3in. diameter have to be
drilled to take the wavechange volume and tuning
spindles. A cutout 2in. x t4in. has also to be made
for the loudspeaker. This panel is covered with
fabric, but this should not be done at this stage.

The panel should be fixed to the front of
the metal chassis with two countersunk bolts; the
positions are indicated in Fig. 5.

When this has been done, remove the hard-
board panel, but leave the two countersunk screws
in position. Presuming the loudspeaker cut-out
has been made, and the three %in. diameter holes
drilled, the loudspeaker can be mounted on the
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panel using -four countersunk screws.

Now remove the loudspeaker but as before,
leave -the .four bolts in position. The front panel
can now be covered with a suitable fabric. As will
be seen. when this has been done, the heads of the
bolts are no longer visible, thus giving a neater
appearance.

The panel can now be boited once more on to
the chassis and the bolts tlghtened accordingly.
The loudspeal\er and a small plece of fret can also
be pat in pmmon

WIRELESS December, 1963

Operation

It only remains now to test the receiver before
putting 1t into its cabinet.

Connect a suitable mains lead to the set, and a
good aerial (not necessarily the telescopic one).
and turn the wavechange switch to the medium-
wave posmon Switch the set on and allow.it to

*warm up ™ for a few seconds. A faint hum
should be heard from the loudspeaker if all is well,
but if none can be heard of if there are‘intermittent
crackles, check the circuit for dry joints.

The receiver is now finished
and can be_set aside temporarily. v

Cons'tructing the Cabinet

Five pieces of %in. plywood
make up the cabinet. The top
and bottom pieces measure 7%in.
x Sin...and the two sides 5in. x
44in. The back piece is the same
size as the hardboard front panel
that is 74in. x Sin., and all five
pleces form a neat cabinet
measuring only 7%in. x Sin. X
54in. "~ - R

Small glue blocks are used to
reinforce construction, and are h -
put in position using a fairly
strong glue and a few panel pms,
which hold the blocks in position
while the glue sets.

|
| 340dia hole
+ for VR1,S2

3/8 dia. hole
tor vC1

3 dia hole

1
4 " 1T .
7?2 4 3=

The cabinet should be sanded ¢

when it has been made to remove
any rough edges. It can then be
covered in the same way as the

front panel with an attractive

material. ’

“The telescopic aerial should then be fixed
to ‘the cabinet, and a short length of flex

attached to it. This has later to be connected
when the receiver is inserted into its cabinet. The
handle and four rubber feet can also be screwed in
position in their appropriate positions.

Countersunk holes marked ‘A" are for bolts securing panel to chassis

Fig. 5: Details of the front panel.

it
However, assuming all is well, turn up the
volume control about half way and tune in a local
station. If a printed dial has been fitted, it may

be found that the station being received does not
correspond to the pointer reading on the dial. This
can be cured by adjusting the medium wave coil
core, but it should be remembered

| P =
[ @ v3 oxa @
L Y e\
] @
Tov3 ¢ L}
wse ] x ‘?"‘“{Zra an

£y 250V ><~.§

. 5 2

baox | ToV2pin6

£ 250V]
. | =i Output transformer
e
@ =
e |
/_.n\® .L 2 g I'.
o = M« ) !f
Mains V2 T
transtormer ECL B8O
i
g
2% speaker I

Hardboard
front parel

Tn that the position of this corealso
'| Mw coit

influences selectivity.
position of this core also mﬂuen-
ces selectivity.

This operation should be
repeated if the same problem
occurs on long waves, only in this
case the long wave coil core
should be adjusted.

When satisfied with the perfor-
mance of the receiver, connect
up the loose lead from the teles-
copic aerial to Sta. The aerial
capacitor C1 should be soldered
in circuit between this lead and
the switch.

Pass the mains lead through
the hole in the back of the
cabinet and insert the receiver
¥to the cabinet. Finally. three
screws should be used to secure

Volurne control

Tuning
Onfoff switch

|
L control e [

Flg. 4. The above-chassis layout diagram. I

the set in its cabinet; these screw
into the three glue blocks in the
front of the cabinet. B
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KELGO PRIGE s v RIGHT PRIGE!

KELCO RANGE OF
COMPETITIVELY PRICED
LOUDSPEAKER CABINETS

Strong wooden construction,
covered in attractive two-tone
washable plastic

EXTENSION
SPEAKER CABINET

fitted 8in. P. M.
Speaker. Size 8iin.
wide x 10in. high.
Depth at base 5in.
tapering to 3in. at top.

PRICE 30[. P.&P.

2/6
FREE STANDING SPEAKER ENCLOSURE
Will accommodate two speakers (10in. & 5in.)
Ideal for home Hi Fi or small rhythm groups.
Size 173in. wide x 24in. high. Depth at base 11in.
Carr. &

tapering to 3in. at top.
£6.0.0 S &

PRICE
COLUMN SPEAKER ENCLOSURE

Fitted five 8in, speakers. Size 113tn. wide x 51}in
high. Depth at base 9iin. tapering to 4iin. at top
Carriage and

PRICE £9.0.0 Packing 7/6.

The above enclosures are stmilar {n appearance
to the Extension Speaker Cabinet illustration
but sizes as stated.

THE “KELSON”
HIGH FIDELITY

SPEAKER CABINET

Size 23Hn. high x 11¥n. deep x
134in. wide, including plinth.
Beautiful semi-matt medium
walnut finish with Tygan
covered front.

Accommodates 8in. speaker
with 114 x 10in. space below for
ﬂ t.mg amplifier if desired.

PRice £6.5.0 °©

SPECIAL OFFER !! The “Kelson" cnbinet
complete with 8in. speaker and our 5 watt
Ampllﬁer. descrlbed on this page, sup, lled at the
SPECIA NCLUSIVE PRICE ON.
£8.5.0. Carrlue Paud

g7y

KELCO 5 WATT AMPLIFIER

An excellent amplifier with high gain pre-
amplifier stage, volume and tone controls,
negative feed back. 3 ohm output transformer.,
Ready for immediate use. Ideal for Gult.ars
Record Players, P.A. systems in small halls.

ouR PRICE £4.10.0 s . & P. 4+

KELCO 2 WATT
AMPLIFIER

Twin stage, printed eircuit
amplifier for A.C. 200/250 volts
operation. Volume and tone
controls. 3 ohm output trans-
former. Ready wired, guaranteed
and supplied complete with 6#in.
round speaker and knobhs. Will
fit any record player cabinet.

OUR P. &P,
price £3.15.0 e il

KELCO RADIOGRAM
CHASSIS

A 5 valve, 3 waveband Superhet
chassis for AC mains
Incorporates ECHS1, EBF#9, 6AT4
EL84 and EZ80 valves, high grade
mains and output transformers,
ferrite rod aerial, separate vol-
ume, tone, tuning and wave-
change/gram controls (4 watts
output).

Covers M. W 200-550 metres, L w.
1200-2000 8.W. 156-50
metres, Attractive dial in Maroon
and Gold. QOverall size 5} x 13} x
n, hlgh BRAND NEW&F
GUARANTEED. ANU-
FACTURERS SU’RPLUS

1 3'4' G ns' Carr & Packing 6.

SPECIAL OFFER!
Famous make of
CAR RADIO AERIAL

Complete with coax lead and
plug. 3 section heavy chromed
telescoplc (17in. closed extending

43}in.). Bi mple one-hole fitting,
wmg mount,l

PRICE 21/' F &P

SPEAKERS

We can supply all types and
gizes of 3ohm and 15 ohm speakers
by leading manufacturers, Rola-
Celestion, etc. Prices from 10/-
to 4.

Examples:
7 x 4in. 12/-; 8 x 51n. 168/-;
8 x 3in. 12/-; 64in. 12/-; 8in. 18/,
P. & P. 1/6 up to 61n.; 2/6 cver 6in.

TRANSISTORS

All makes and tyves avallable,
our stocks too large to lst. Very
competitive Drices. Sent by
return.

Exambple:
SET OF 6 TRANSISTORS AND
DIODE. Brand new. Beautifully

boxed. complete with circuit.
OUR Post
PRICE 15 I ®  Free.

DO IT YOURSELF!

BUILD A RECORD PLAYER
THE_“KELCO” WAY

AND SAVE MOKNEY !

Famous Autochanger or Single Piayer units
supplled with brand new two tame de-luxe
Portable Cabinets 17 x 15x84in. Streng
handle. gilt finish clips and hinges as used by
famous make for 20 gns, models, ready cut out
Motor Board 14 x 13tn. Front baffle with 7 x 4in,
High Flux loudspeaker and three watt ampllﬂer
Ambplifier ready built on metal chassis with
output transformer, volume and tone controls.
All items fit together rfectly. Special
instructions enable assembly in 40 minutes,
only five wires to join. Twelve months’ written
guarantee. Available separately or peckage
deals as below.

KELCO PRICES FOR COMPLETE KITS

Auto Changer Kita (as above)
B.S.R."UAIl4 11. 5. .

a) b . b8, 6d.
Garrard Autos £18. 0. 0. P. & P. b8. 6d.

Single Player Kits (as_sbove)
Garrard SRP10 ...... . 0. P. & P. 5&. 6d.
E.M.L Auto Stop .... £11. 0. 0. P. & P. 5. 6d.

INDIVIDUAL PRé( FOR THOSE WHO

WISH TO PUR SE SEPARATELY
Record Plaver Cabinet

with cut out board.. £3. 0. 0. P & P. 3s. 3d.
Amplifier with 7 x 4

speaker ............ £3.15. 0. P. & P. 25, 8d.:

Autochanzerq
B.S.R. UAM4.......... 6. P. & P. 5s. 6d.
Garrard Auto-siim £6.17 0. P. & P. 4s. 6d.
Single Players
BEM.IL Autostop . 7.,8. F. & P, 4s. 6d.
Garrard SRP10 ...... 7. 6. P. & P, 45, 6d.
E.M.IL. separate
plck-up ............ £23. 5. 0. P. & P. 3s. 6d.

Trangcription Units—Stereo—Mono
Garrard P 5.
Philips AC1016.
Garrard ATSE

lacement Stylil a\allable'

Sl.m)hire from s, 0d. Crystal from 4s. 8d.
Stereo from 30s. 0d.

KELGO (RETAIL)

PLEASE NOTE!

New premises opening shortly with facilities for CALLERS.

219A EAST INDIA DOCK RD.,
LONDON E14. Tel. EAST 3226

REGRET MAIL ORDER ONLY AT THIS ADDRESS

Telephone for details
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MODEL H.F. 1016 ‘MAJOR’

This new unit makes use of the high flux density available in
the magnet system of the previous H.F.1016 unit. A curved
diaphragm is used with a rigid centre section coupled to the
voice coil. The rigid coupling and the design of the cone ter-
mination give a balanced response over the whole audio range.
The unit is specially suitable for use in the smaller type of
enclosure having a volume of approximately 1} cubic feet.

®§ lenlorian

December, 1963

/s

e

B
=

Type Flux Density| Price Type  |Flux Density Price
& HF.816% 16,000 gauss,  £6.0.0 T.816 16,000 gauss| £5.13.6
8’ K.F.812* [12,000 gau £3.12.9 . |T.12 tweeter|16,000 gauss| £13.4.6
& WF.810 (10,000 gaus' £2143 .10 tweeter|14,000 gauss| £4.8.3
& LF610 10,000 gaus' éz:;od.su 1359 9,000 gauss | £1.10.6

.6.9 diecast] tweeter

Specification:

Chassis—die cast aluminium;
Cone—graded pulp cambric
surround; Cone dia.— 10 ins.;
Pole dia.—1 in.; Flux density
—16,000 gauss; Total flux—
64,000 maxwells; Impedance
—15 ohms.

Price: £8.19.6 (inc. tax)

® These 2 speakers incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO ‘CO. LTD. MANSFIELD, NOTTS.

Telephone: MANSFIELD 1762-5

London Office: 109 Kingsway, London, W.C.2
WA3

It’s so easy to build TAPE EQUIPMENT
witn 2« MARTIN RECORDARIT

...such honest value! -y

With a Martin Recordakit you can either build a complete
tape recorder (in which case you can have it with deck and
portable type case if desired) or assemble 2 pre-amp to connect
the deck to existing amplifier system. There are Recordakits
for two or four track Collaro, Magnavox and B.S.R. decks.
When finished, you will enjoy performance and quality of
wonderfully high standards more usually associated with far
costlier equipment.

@ Printed circuit board sections supplied complete
tested and with valves in position.

@ Kits well packed in fitted cartons and complete down

: THE KIT
YOU BUY WITH
SUCCESS BUILT IN

¢o last screw and measured length of wire.
@ Full assemb ling and operating instructions.

@ AMPLIFIERS FOR COMPLETE INSTRUMENTS
@ PRE-AMPS TO ADD TO HI-Fi

MART| AMP. & PRE-AMP. KITS
4 wuanEEfgnz&Amfu BULV—2 IT ien e @2 TRACK AND 4 TRACK
B8D. W €es,
T o 3 s deckc with valves 44 onc @ AND NOW MARTIN AUDIOKITS
m :uozuumujdw u:‘iu 173 8311-4-V as above, for 4 Tr. 12 gns. The newest thing in Mi-Fi construction systems
womi. Tha range of kils so Yor 8312-CP for Collaro 2 Tr. 8 gNS. r—-—--——--—-—---'
miun Y17 $312-4 CP for Collaro 4 Tr. 9 ENS. I MARTIN ELECTI;?::E; L_Tﬁ:i,;:’fﬁ 155 High Street, i
WITH MATCHING INPUTS. COMPLETE KITS g i i -
@ PRE-AMP & TONE CONTROL Ty T Gy l Full details of Martin Recordakits 18] |
OHNIT o T 5 s Full details of Martin Audioki ]
case, 9 5° speak d ¢ A
® 3 WAY wIxin . WITR NEW e O Deciocaker and  agtons, | Tick a¢ required 3 |
° NG Kit ‘D’ with 8311-4-V amp., I NaME ]
® POWER PACKS case, Collaro Deck and
§° x 5° speaker. 34 gns. | AppRess |
MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M’SEX | . - |
Phone: ISLeworth 5885/1161 I (Block lecters)
rwiz I
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A Sensitive

THERMOSTAT

By P. Rowe

A simple, but effective constant temperature device

temperature of an incubator to be Kkept

constant, the ordinary bi-metallic type of
thermostat being considered too insensitive for this
particular application. The thermostat has been
operated with complete success over the tempera-
ture range 15-70 deg. C. '

THIS simple circuit was designed to enable the

Accuracy

The accuracy of the prototype was such that
when a 40W bulb was used as a -heating element
in the incubator no discernible change in tempera-
ture was observed on a thermometer.. This
suggests an accuracy of higher than +0-1 deg. C.

Fig. I: This bridge circuit illustrates the principle of the
thermostat.

Circuit

The heat sensitive component in this circuit is a
transistor. The collector-emitter resistance  of a
transistor decreases with a rise in temperature and
use is made of this property in the design to be
described. .

The transistor is placed in a bridge circuit as
shown in Fig. 1. When the ratio RafRb=Rc/Rd
then no p.d. is observed between the points A and
B. The ratio Rc/Rd is altered by the potentiometer
VRI and the ratio Ra/Rb is altered by a rise in
temperature of the sensing transistor.

?53&0 o i

When the temperature of the sensing transistor
Trl rises. the base of Tr2 becomes negative, conse-
quently the collector current rises, causing the
negative voltage applied to the base of Tr3 to fall.
The resultant fall in the collector current of Tr3
causes the relay RL1 to de-energise, so breaking
the circuit to the heater.

50k
potentiometer

Transistors

Trl should be a metal encapsuled type, prefer-
ably painted black so as to respond rapidly to a
rise in temperature. Glass encapsuled types may
take too long to respond to a temperature rise to
suit many applications.

All three transistors used in the prototype were
surplus types but, as the characteristics of surplus
types vary, suitable Mullard types are suggested.

An increase in temperature of Tr3 due to
ordinary temperature fluctuations causes only a

Fig. 2: The actual circuit of the thermostat.

very slight rise in the total collector current, but
a nse in temperature of Tr2 will cause a fall in
the collector current in Tr3 which is many times
larger due to the gain of the latter. This effect is
minimised by reducing the gain of Tr3 to a
minimum without a subsequent loss in sensitivity,
A suitable transistor for Tr3 would be an OC70
with a gain of 30.
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The gain of Tr2 only affects the sensitivity of
the apparatus and not its susceptibility to fluctua-
tions in room temperature. This transistor is
selected to have as large a gain as possible and the
OC75, which has a gain of 90, is suitable here.

The prototype amplifier had a d.c. gain of 3,300,
and- using an OC75 with an OC70 gives a gain of
2,700. If a MATI101 is used for Tr2 the current
gain can be as high as 7,500, with a consequent
doubling of sensitivity, but this may necessitate
the use of high stability resistors. The potentio-

COMPONENTS LIST

RI 10k tW

R2  47kQ4W

VRI 50k} wire-wound potentiometer
RLI  Type 3000 relay. 500Q coil

Trl  (see text)

Tr2 0OC75

Tr3 0OC70

Bl 3V battery

B2  7-5V battery

December, 1963

meter VR1 should in any case be a large diameter
wire-wound component.

Relay :
The relay used was a P.O. type 3,000 with a coil
resistance of 500(). Only one set of contacts was
used on the original relay, but no great loss in
sensitivity should occur if two sets are used.

For heating coils of more than 100W, a heavy
duty secondary relay must be used. A capacitor
of about 0-02uF should be connected across the
relay contacts to reduce sparking and interference.

Setting Up

When the thermostat was used with an incubator
the potentiometer was rotated until the bulb
became illuminated and was then rotated in the
same direction to the end of the track. When the
required temperature was reached, as indicated on
a thermometer, the potentiometer setting was
slowly: backed off until the bulb was just
extinguished. The incubator then maintained the
required temperature.

;

Radioactivity in Rain
—continued from page 721

itself, i.e. half of the unstable atoms contained
have disintegrated.

It is seen that, if one has the patience to carry
out these experiments systematically and relate
them to man-made and weather effects, a wealth
of fascinating information can be obtained.

In general, such work places'a rather heavy
burden on individual experimenters, but it would
be an ideal job for a radio club or school to run in
teamwork, with an operator *on watch” at all
times possible!

DRY FALLOUT OF ATOMIC-BOMB DEBRIS

Apart from debris washed down with rain and
snow, there is a continuous deposition of radio-
active dust during fine weather. Recent rates can
reach values as high as 0-1 nanocurie per square
yard per hour, as measured by the author with
apparatus published in this magazine.

Since we require about 0-05 nanocurie in the fill
of the advanced Geiger head to get one signal
count per minute, and can observe 10 signal counts
per minute with ease, it is very easy to get observ-
able signals from dry fallout with this apparatus.

The same small p.v.c. bath tub, if left standing
in the open air for a day or two in fine weather,
and then swilled out with one or two spoonfuls of
dilute nitric acid, generally 1gives quite strong
signal counts when this swill liquid is filled into
the advanced Geiger head. Indeed, signals are
often so good that it is well worth while storing the
resulting samples in small bottles to observe the
rate of decay of this activity over the months
following, and compare it with the rate of decay of
activity from rainfalls of the same period.

VOLATILE DEBRIS

A final interesting experiment is to add the
results of experiments three and four and compare

this with the remaining signal in experiment one
after the natural radium has all gone.

One often finds that the remainder in experiment
one is much larger than the sum of the measure-
ments from experiments two and three. The
difference can be due to two things: (a) ** Volatile ”
activity i.e., that due to easily evaporated substan-
ces such as active isotopes of iodine or rare gases,
which escape during the boiling for experiment
four, and (b) lumps of activity which are enclosed
in inert particles which even acid fails to break
open (so-called *hot particles”), which thus
remain lodged on the filter-paper even after this
has been washed in nitric acid for experiment
three.

Such *hot-particles ” are easily measured by
returning the filter paper once more to the p.v.c.
bottle in front of the simple Geiger head, after-
washing in nitric acid. Each signal-count then
still obtained represents about 0-5 nanocurie of
“ hot-particle ” activity on the filter paper, and one
can immediately relate this to the concentration
in the original rainwater because one knows the
amount of water filtered. Knowing now the hot--
particle contribution, if any, the remaining differ-
ence must be the volatile contribution which
escaped during boiling, which we have thus
succeeded in measuring indirectly—there being no
convenient direct method for measuring this.

This has now given all information at present
gathered by the author in operating the Geiger
counter equipment published in this journal, for
studying rainfall. 3 s o

Levels in foodstuffs, river water, drinking water,
etc., are generally too small to observe, so that
rainfall remains the major object of interest for
studying with this apparatus we have designed for
you.

The Editor will always be interested to hear of
any striking effects any reader may notice with his
apparatus and which he cannot explain in terms of
the discussion given in this article.
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owies RADIO GLEARANGE LTD. ™*"g:i%%is ™™

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
27 TOTTENHAM COURT ROAD, LONDON W.I

ANOTHER SGOOP-
LIMITED QUANTITY ONLY

Don’t miss a chance like this!

The “Minigram™ Transistorised Record 'Player

FEATURES:
® Ready-built amplifier with four ® A real “FAMILY FAVOURITE".

first-grade Mullard transistors. ® Ideal for Teenagers,
® Piays 45 R.P.M. pop records. ® For use ANYWHERE,
® Built-in automatic stop. @ Hours of amusement for the
® Lightweight and porcable younger members of the family.
@ Instruction leafiet supplied. ® Assemble one of these amamug
® Crystal pickup with expendable Plavers in less than 30 minute:
stylus. upplied in 3 complete unlt.s wlth
® Operates fromagV battery (3/9 ext.) nly 10 connections to ma
® Avallable in two colours—cream/ [ ] Apnroximaw dnnenslous 9x8h41m
®

P red or cream/blue.
) The Perfect ot 7
i A motor and pickup deck 6P.&P) 39 I 6 ONLY

B Ready-built 4transistor amplifier, complete 35 I_ the complet.o

with volume oontrol and L'speaker (2/-P.& P.) (plus b/~
Portabl tone oase with handl or any nnls OJ
G Fortable two % ey 8l coparsiely:

Loudspeaker Bargains Still Available

Eno! ‘?"‘lrm'su of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST
PRIC] ER ! Don’t mlss this golden o gortunlty to obtaln a first-grade p. ermnnent-mafnet LOU DSPEAKER off the pro-
-etlon e at LESS T NTHE MANUFACTURER'SJCOST! Read carcfully the prepared list below and choose just the right
speak or the lub—COM ARE THE PRICES ANY HI‘RL ! SELLING FAST—STOCKS CHANGING RAPIDLY.
BSCGHEDULE OF LOUDSPEAIKERS AVAILABLE
Diamster Goves Imped. Diameier Gouss  Imped. Diameter QGauss  Imped. Diametor Gawss  Impad.
ininakhes  dm linoe imohms Price | ininohes  inlincs nohms Priow | ininches  in lines modms Price | im inches i Unoe inodms  Prive
2 7000 80 8)- 4 6000 3 8- 5 #000 3 8/« 5 9500 & 10/8
2% 7000 35 g/e 4 7000 3 8/6 5 6000 5 8/ 5 1000 3 u/s
3 7000 5 88 4 9500 5 9/6 5 7000 s 8/ 5 $000 % 1006
2% 8)- ¢ 6000 25 10/8 5 7000 [ 8/
3 8000(R.M.L)S  8/8 I 7000 25  11/6 5 7500 3 9 4 9500 % 1/e
Ft ] 35 8/8 ¢ 6000 35 10/6 5 8500 s 9/6 o 7000 8 11y
0. 9500 50 10/6 4 7000 35 11/- 1] 2500 5 9/6 L] 7000. s 1n/-
4 3 e 4 9500 3% 1nje 5 9500 3 10/¢ L3 8509 3 /s
Elliptient Gavse Tmped. Elliptieal Fause Imped, Eiliptical Gouss Imped, Elliptiont Gause Imped.
8ise o linee  éa ohns  Price 8 @ linas  bn ohma  Pries Size n lines  dm ohms Price Size tn linss  én olems  Price
8x3 8000 3 76 bx3 9000 3 11/- Tx4 9500 3 11/ 8x2¢ ° 9500 IS 10/-
5x3 7000 3 8/~ 6x4 3 8/6 Tx4 2500 11/6 8xs 6000 T 8/8
5x3 9000 s 8/6 6x4 7000 3 9/- 8x 24 6000 3 8/8 8x5 7000 s M)
Bx3 9000 4 8/6 6x4 8500 3 9/e 8x2% 7000 5 9/ -
ox3 9000 6 8/8 6x4 00 s 10/- 8x321 80U0 30 9/8 Ex§ 8600 a9
sx3 a5 0/6 7% 3§ 9500 3 10/8 8x 2} 8500 [3 9/8 8x8 9500 £ 10/-
x3 7000 25 10/- 7 x 4 7000 a 10/- 8x 'u 9500 s 10/- 8 x b 9600 B 18/6
§x3 25 85 9500 1

000 11/- 00 10/6 x 2§ 10/- 10000

ALLOW B/- esch ul:trfor pu-tu- and parking lnd glense specily the exact requlremenu—the nearest .nu.blc will be sent,
OVER 50,000 SOLD AND STILL THE DEMAND
CONTINUES FOR OUR “HEAVENLY TWINS”

Ask for a demmmstration lnl The best and ] Choice of a dozen stations
the shop. easiesttransistor I in daylight . ..

“GAPRI" I bglld-yonrﬂ.ﬁlt I

sets avallable. m 9 |
gﬁ%:’r—selocclvol | Send 8.A.E. | CONTESSA Mkl m
BUDID ¢ enker | | _ for PREE ! “QUEEN OF THEM ALL"
New Price PARTS LIST | o -
NOW_ONLY

: 8 First Grade | ONLY ‘9.'906

MULLARD
@- P 2 & Pke) 1 I')r‘ul:n(ls)torsd 1 (3/8 p. & pke.)
Posket Super- ode(s) an PORTABLE CAR RADIO
het MW and nll component: TR
Drostwicn LW 1 nARBPRE | 2 WAVEBAND ‘SUPLR-HET

Slze 44 x 21 i 1 Gonstruction manual 2/i9 Post
constructlond datn 1/9 Post free. | GUAR ANTEED Fre

.l.::luin price for all lmehM“eo‘x:lon:'h ‘emhtm coNT Ess A ] l ] £9 19.6 (2%‘;'

o Rook
ANY PABTS SOLD BEPARATELY ON THE Battery (piue
BUILD-AS-YOU-BUY SCHENE cAPRI 2/6 extra 79I6 !II )
SELECTED GUARANTEFD BAR
m%‘ goared AM/FM 2 Gang Cond 4/6: AM/FM IFT's 465 ko/s and 10, 7 Mcls. 4/68 r: Magnavox Crystal Tape Recorder

Mikes, Double-tuned Transistor ferrox IF1"s Q120, 470 ke/s, 5/6 pr: 3 matched IFT's and oscillator coll for Mullard transistor
wirrulis, the sat: Plessey-Braynead turret tuners 34{)38 Mels, valves 8/68 each; 3 watt Stereo Amplifiers, eompleu ready {o switch
on TRif; Hentercell rectmers RaIZD-Ds-Q-lY. (-] ench TODES—0AT0, OATS, OAS1, OA90 . G each,
TS of 6 (RF and LF) incl 1 watt matched Da.lr. heat eink and diode, 13/6 the set: oc« (or equiv,), e/p.
y& O matched pair 13&? C 101A 4/6, matched pair 9 BWPXA 101 3/9 AF 115 4I Submin. Germxm 3.
lease AMPED and AD: SSED ebvelope with any ”“‘“"Xa ° n?o ow stooks move 00 q ckly! Kin
make provision for additional postage and packing oharges to avold delay. ermse: th ith Order or c.o..D. on Orders Over 10/-
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(Next to Goldhawk Road, Metropolitan Stn.)
Open all day Saturday

“THE CONSTRUCTOR’S PARADISE”

BEAR HUDSON LTD.

63, GOLDHAWK ROAD, SHEPHERD’S BUSH, LONDON, W.I2
Phone SHE 2581/4794

COMPONENTS -
24-HOUR MAIL ORDER SERVICE with all goods guaranieed,

4 FREE POSTAGE on orders over 20/-; add 1/- postage if ander.
% HI-FI INSTANT COMPARISON ARRANGEMENTS.

% COMPREHENSIVE TECHNICAL SERVICE for Customers.

% BULK PURCHASING DEPT. aud own manufscturing iacilities
mean LOWEST PRICES.

HI-FI - BOOKS - SERVICE

TSL “KITBOARD”
THE MNEWEST THING FOR CONSTRUCTORS
better than
a printed
circuit
g‘oardl
e
gizi 4in. 3 I6
e o
Z;Zi 4in. 2 I6
Perfect for modern
into the llegt poasible \! Perforated

10 holes to the inch., BStrong, light. Buitable for ali
transistor equipment.

TRUE HI-FI FROM CRYSTAL P.Us.
TSL

CONSTANT VELOCITY
EQUALISER

This remarkable new
TSL development
enables gquality al-

bli inl

finest professional
mqna&c pick-ups
to from

u'y'ul eeramio
types. Wll.h it, even chéap record players become
firstclass instruments. With good equipment resulis

are astoolshing. Ideal for B.B.R.,
(.oM and Accs  With 30,_
piogs for mono or sterco. $ yoarw'
guaranteed. Beady for use. POST FREE

THE FANTASTIC
SINCLAIR ‘SLIMLINE

VEST-POCKET RECEIVER

OPENING EARLY NOVEMBER
Another Bear Hudson shop for keea
constructors!

11 JERDAN PLACE, FULHAM, S.W.6

MAT (At junction of North End Rd.& Fulham Broadway.)
TRANSISTORS
“ AMAZING M A T MICRO-ALLOY GOLD-PLATED
RANGE AND . #ad"%e ¥ o TRANSISTORS
QUALITY Operate up to 150 Mc/s with current ~ MAT 7 I9
% LESS THAN gaina of better than 250. With a 100
3x1irxtin single “MAT", stage gains as high as MAT 7/9
% SUPER 10.000 tunes are possible. Absointe 120
SENSITIVR minimal voltage and current collector
) . requiremenss; ultra low-noise, gold- MAT 8 6
All parts This fantastic receiver, { plates leads. FULL DATA SHEETS 101
(except bat) using latest Micro-Alloy | FREE. Also 22 Tested Circuils
come to ‘Transistors  brings in | using MATs" covering 5.W., IHi-A, MAT 8 6
countless stations {med. Personal and TV applications {size 121 I
49 I6 :avlg: wmhdtruly st\_xpirb 104 x 74in.} 5/~ post free.
PRl OO Ea i New wonder transistor
Aosotutely seif-contained | ADT. 14D 3 15/=
POST FREE with  printed circuit with cut off at 500 Mc/s. I
. board and all parts for 0, -
With tull  comy bakding. " Cwh 2% YVELWYN Hi-STAB RESISTORS
instructions. special ear-piece. List 2/6 ea—our price 9d.—or 8/- dox.
® HI-FI AMPLIFIERS

NEW VALVE AND ALL-TRANSISTOR JYPES

14 WATT integrated hi-fl valve amplifier

THE SINCLAIR MICRO IN]ECTOR
Pertud tor fmalt tracing. Facimaiing be 27,6
wmall

with controls. Built and £9 19 6 P
tested. ‘ested Translgtor Cle
1:-: leiu form with valves, instructions, £ 47 6 184 cuits using Modules. Pu?ll-?.
TODAY'S SUPREME YALUE — BRITISH MADE ! Teated Shon“" Reo-
GORLER TYPE AMPLIFIER TYPE 12005 185 e":{,’. "“P’dsﬁ[':
Al t to bminiat 13 N
Lfier r 0-16 :)‘:)om::/sa \;re ';quuA 70{ 59/6 1 86 Tested Bélpoe;het ::iw
14,000 cli $dB. 5mV in for 1 watt ;;l}e;:ceiva?laxvme:: 6,_
out at 6v. B\ul'. and teated. e [0 47/6 using MATs, " Post froe.

8end now for details ol these Amphﬂer Barhuu.
HI-A by GARRARD, LEAK, LORENZ, QUAD, RADFORD TSL, WHARFEDALE, WB

BERNARDS BOOKS FOR
TRANSISTOR CONSTRUCTORS

Send 6d. for full catalogws of Bernerds
Books. We stook the Parts You Need
tor the Cironits too!

etc,

‘ A.L ‘ ES at &

NEW! TESTED! GUARANTEED!

SETS  1B5.186, 1T4 354 3V4 DAFGL DF9L, DKS1, DL92, DL94 Set of 4 for 15/-
DA¥F98, DF9B, DK, DL96 .. .. .. .. .. 4 for 23/8
1A7GT 9/- | 6UsGT 9/9 | CYL  12/6 | ECH8l 6/6 | PCC84¢  6/- | Us2 43
1D5 8/8 | 6V6G /9 | CyaL "5/9 | ECLs0 @/3 | PCCUs  7/g | UTS 3/9
1H5GT 8/3 | 6V6GT 6/8 | DA 8/3 | ECL82 /6 | PCC8  §/- | U191  1}/-
INSGT 8- | 6X4 /9 | DAF9l 3/9 | ECL86 9/- | PCF80 5/9 | U2l 9/8
W gn i fher U0 pAss 8 Et 4 LG R U 0
185 3/9 | 7B7 - =
114 2/6 | 7C5 7/9 | DF33 8/- | EF41  6/6 | PCF 8/- | U301  12/6 W ?””
3A5 8/9 | 78 716 | DF91  2/6 | EF42 5/- | PCL82 7/3 | U801  18/-
3Q4 6/8 | TH? 5/9 6/- | EF80  4/3 | PCL33 9/- | UABC80 5/9 W /
354 4/9 | 187 9/- | DH8  3/9 | EF: 5/- | PCL84  5/- AF42 /-
3V4 6/6 | TY4 5/- 3/9 | EFss  6/3 | PCL85 8/6 | UBC4l 6/11
5U4G  4/6 | 10C1 9/¢ | DE32 « 9/- | EF89 4/- | PEN UBC81 /3 HOLE PUNCHES
5Y3GT 5/- | 10C2 13/~ | DK91  4/9 | EF91 3/ UBF80 7/9
74G~ 8ig | 10y  10/- | DK92  6/9 | EF92  2/6 | PENA4 7/3 | UBF89 7/3 | Instant Type
6A8G  6/9 | 12AT6 4/9 | DK 6/6 | EF184 8/9 | PEN36C 8/- | UBL2L 10/- | 3" diameter ..  ws  w. &/10 ea.
6ALS 2/~ | 12A 3/9 | DL33 7 EL33 % 136 _8/9 | UCS2 -
6A0Qb  8/- | 12A 4/9 | DL35  6/9 | EL4i  7/9 | PL38 16/6 | UCC84  9/- | Screw-up Type
6ATS  4/9 | 12AX7 4/9 | DL92  4/9 | ELi2  7/9 | PL8 716 | UCC85 6/9 | 13" diameter Toggle switch 86
6BA8  b/3 | 12KIGT 4/3 | DL94  5/6 | EL84  5/6 | PL8 5/6 CF80 10/3 | i 816
6BES / K8GT 8/9 { DLI6 6/- | EM3a 7% PL83 56 | UCH42 "5/6| %, ; 87¢ o "
SBosa 15/8 | 1507GT 4/3 | BABCso 5/3 | EMso &/ | PL81  8/9 | UCHaL /6%, » i
6BH8 5/~ | 1273 8/ AF42 8- | EM8L  7/9 | PX4 o/- | UCL82 &/9|i . BBABOAL. .. 96,
6BJ6 &I |1QBG6G 13/8 | EB9L 2/- | EM84  8/3 | PX 79 | UCL83  9/-| 13 ¥ v e e M2
6CD6G £6/6 | 20F2  11/9 | EBC33 5/- | EM87  8/9 | PY32 9j- | Ural /3|3 ol BT 13
ST Cws o e med fn i B D 0 OER oh| D e
6F13 8/ | T
6F14 8/ 25L6GT 5/ EBF80 1 EZ40 5/ PY8L 3/9 | ULAL e Hf~ diameter Int. Octal... IJ”4 e
6F23 8/8 | 25U4GT 10/6 | EBF83  7/9 | EZ4l  7/6 | PY82  5/6 | UL4 10/6| '3, o 182 .,
6K7G  1/6 | 0FL1 9/6 | EBF80 6/9 | EZ80  4/6 | PYs3 6/ | UL46 "8/9113 b 18/10 ,,
6K7GT 4/- | 30L15 10/- | EBL21 9/3 | BZ81  4/6 | PY! 8- | ULsd 6/3|14” .  B9G 218
6K8G  4/3 | 30PL1_ 9/- | ECC# 7/6 | KT32  5/- | TH21C 10/8 | UU7 716 | 13- Y
6RBGT 7/ | 30PL13 /6 | ECC81 /9 | KI36 14/ | TH28 15 | UYar  8i6l2%, » . RS
6L8G 5l A5 4/- | ECC82 4/9 | KT6l 7/6 | TY86F 11/3 | UY4l 4/9 " eter .. @ ”
6LD20 5/ L6GT ECC83 /- | KT63 319 | U22 6/- | UY8s  4/3 Complete Set £€9.3 6.
Sex 7o | SpaGT Al LBCOH oF MW 8Dl uk 80| vee Rl "  and Pk
8P28 9/ Al 5 3 7 2y 25 8/- 5/- | No extra charge for postage an ckin
eqic 419 | AL3L 6/11 | ECF80 6/3 | N18 5/6 | U26 8/- | VP1321 15/- ge f Z K-E and pocking
6Q7GT  7/9 | B3S 4/9 | ECF82  6/¢ | N37 10/- | U37 15/- | W6 3/9 in the U.
foroeT 48 | CBLav 17/6 | EGH3 616 | PC% 9/- | u47 9/9 | WIT 2/6
6SNTGT 4/- ECH42 /3 | PC97 8/- | Ua0 4/6 | W19 14/- elo & R d lll‘ d
. re 00 e e | GRIVEY & RONAall L
READERS RRARIO o
N Any Parce! Insured ept. 7
ainst Damage in 7 KELSEY PARK ROAD

24 COLBERG PLACE. STAM.FORD HILL Transit 6d. extra. BECKENHAM KENT
LONDON N.16 STA. 45%7 B ;
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LETTERS
TO THE

EDITOR

WARNING

IR,—I read with the utmost concern, the letter

headed ‘ Permanent Valve Identification’ from
J. H. Turner which appeared in the November
issue. . The chemicals referred to are not only
dangerous to handle, but their reactive products
are extremely toxic and should they come into
contact with the skin, most serious consequences
will result!

If any of your readers have tried using these
chemicals and have allowed any of the products
to come into contact with their skin, they should
see their doctor immediately, as hydrogen fluoride
can rot.the skin under the outer epidermis.—J. G.
RaNnsOME B.Sc. (Barnet, Hertfordshire)

SATISFIED CUSTOMER

SIR —In a recent issue of P.W. I made use of

your “sell or loan” service on the Letters
page. Since then I have received no fewer than 25
replies to my request for copies of P.W. (one reply
came from South Africa!). All of these came from
thoughtful enthusiasts to whom I would like to
extend my heartiest thanks.

After such a large response, I had far more
copies than I required, and so I have forwarded
these: to other correspondents who have inserted
requests for the same issues.—E. S. Woop
(Canterbury, Kent).

[T was very pleased to receive this letter from
Mr. Wood as it is encouraging to learn that
readers of P.W. are so willing to help their fellow
enthusiasts. 1 suggest that when more data is
provided in response to such requests than is
required, and when the sender states that he does
not want it -returned, readers should follow Mr.
Wood’s example and forward it to any other P.W.
corréspondents requiring the same data.—Ep.]

CROME TAPE IS PLASTIC

IR,—With regards Mr. Featherby’s suggestion in
the September issue of P.W. that adhesive
tape. could be used for screening wires, 1 would
point out that this sort of tape is in fact, a plastic,
and would therefore be of no use for this purpose.
—E. Evans (Llandyssul, Cardigan).

TRANSISTOR PROTECTION

SlR—-During the. three years in which T have

taken P.W., I have accumulated a fair know-
ledge of radio. However, due to lack of funds and
no lack of.homework, my main practical experience
has béen servicing the small transistor receivers of

PRACTICAL WIRELESS 765

Whilst we are always pleased to mut readers with their
technical difficulties, we regret that we are upable to supply
diagrams or provide instructions for h\odlfylng commercial
or surplus equipment. Wa cannot supply alternative details
for receivers described in these es. WE CANNOT
UNDERTAKE TO ANSWER QUERT S OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be ] with the pon from
page iii of the cover. .

The Editor does not necessarily agree with the opinions expres’seél by
his correspondents

my schoolmates, which suffer from so many
unaccountable accidents.

One of the most usual faults is the destruction
of one or more of the transistors, by the reversal
of the battery. Accordingly I tried the suggestion
made by Mr. Beecham in the September issue,
which was of a protection device to prevent
damage to transistors when a battery is incorrectly
connected. This device was to use diodes.

However | have found that the only dicdes with
sufficient reverse resistance to provnde this protec-
tion, also have sufficient forward resistance to drop
a}? appreciable amount of the voltage applied to
the set.

I would, by the way, like to correspond with any
radio enthusiasts of my own age—13 years—who
are interested in taking the R.A.E.—C. Harcis
(Boscombe, Hampshire)

COMPONENTS APPEAL

JIR,—I am employed as an occupational thera-
pist at an Essex hospital, in charge of the
metal work section. Within - the last -year I
discovered that one or two patients were interested
in radio and so I have added this to our list of
activities. I managed to get hold of a number of
broken radio and television receivers which were
stripped down for spare parts. However, now that
enthusiasm for this subject is increasing, many of
the patients want to start building transistor
receivers and the like, and I realise that salvaged
components are not sufficient. Unfortunately our
budget will not run to buying these components
new and so I would like to appeal to any of your
readers who may have components they might
otherwise discard or never use, to forward them to
the address below.

I am sure that if your readers realised how much
the patients enjoy making up simple circuits, it
would be ample reward for any donations of
components they care to make.—J. A. CLOSE.
M.O.T. Department, Warley Hospital, Brentwood,
Essex.

VOCIFEROUS HAMS

SIR— I happened to be well placed for eaves-.

dropping the ham bands in both halves of the
world and what I haven’t heard in the way of
utter rubbish on the air, isn’t worth hearing!

One wonders how some of these. phone
operators ever got their licence: some of their
remarks on electronic subjects are slaggerlng to
say the least.

Tn addition to these “ fortunate ” licence holders,
I have bagged a multitude of less fortunate, though
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highly intelligent operators, having no call-sign.
These boys are quite content to utilise their know-
ledge and ability to build and operate a transmitter
both in and out of band, quite regardless of
existing local regulations. But one must admit they
cut the cackle to a minimum, a quality their
licensed brethren would do well to adopt.

With due consideration to the operators across
the Pacific, I must say they are the least technical
in their ragchews, while those in the U.K. are
dreadful’ gentlemanly and would do well to get
tougher toward frequency squatters, lids, etc. Some
of the neatest work I've heard is from the
Australian and African hams. o o
" But to go on to other matters, it is my opinion
that the majority of radio hams are very aptly
named being no more than “hams” in the truest
sense of the word. Having bought or built their
transmitters and certainly bought their receivers,
they sweat up morse, acquire enough technical
knowledge to scrape through an exam and then
proceed to degenerate into talkative phone
operators.

With the bands already choked, amateurs should
count themselves fortunate to have any space at
all., It.might be an idea to close all amateur bands
except those in the v.h.f. and u.h.f. regions. Then
we would again see some real work done by the
amateur, for any one who has tried to build and
operate a transmitter over 220Mc/s will appreciate
the technical difficulties involved.—HuGH A. L.
WaGNER (Kuala Lumpur, Malaya).

FREEDOM, DEMOCRACY -AND NOVICE
LICENCES

SIR,— I simply cannot allow Mr. R. L. J.
Stevenson’s letter (October issue) to pass
without comment. :

From the tone of his letter, I guess him to be
both young and remarkably ill-informed, not only
on the licensing of radio transmitters, but also
about the meaning of a free and democratic
society. Perhaps Mr. Stevenson should be
reminded that in a democracy, rules are made “by
the people, for the people,” and are intended to
safeguard the interests of society as a whole. It
follows that breaches of the rules must inevitably
lead to infringements of other peoples rights, to
which they are equally entitled.

Similarly with radio, if just anyone could use a

transmitter without proper knowledge, then chaos
would reign and many more television sets would
be consigned to the scrap heap as useless in the
face of the obliterating interference caused by our
freedom-loving neighbours, all happily exercising
their individual rights. :
. Apart from all this however, there are the
international agreements to be honoured, since
radio waves have a habit of travelling quite a long
way at times, and under these international rules,
certain basic minimum requirements are laid down
to ensure that essential services can survive. again
for the benefit of the majority. — H. R. BOUTLE
(Bedford)

S[R,——With the publication of yct another letter
on the subject of “novice licences” (P.W.,
October) we hear once again the ill-disguised cry

D.ecember, 1963

of “I'm too lazy to study the subject yet I want alt
the privileges just the same ",

I laugh at the phrase “a highly technical
examination. . .”, Mr Stevenson. Blind and bed-
ridden people can successfully cope so who are
you to demand exemption? Where is your pride
and self-respect? He is indeed a poor advocate
who refuses to make any effort in something in
which he professes great interest.

{ suggest: the time has come to declare this
subject closed and to devote the space to more
fruitful topics.—F. ALLAN HERRIDGE (Basingstoke,
Hampshire).

JIR,~—I fully endorse the comments of your cor-

respondent, R. L. J. Stevenson. Because a ham

has obtained a ticket it does not mean that he is a

good operator, as a few nights listening to the
amateur bands will prove.

Licences are peculiar things, aren’t they? For
10s. anyone can get a driving licence with little or
no questions asked. He doesn’t have to know the
technical details of an internal combustion engine,
he may not even have read the Highway Code, yet
he is let loose on the road to go where he likes.
At the Post Office counter one can obtain a gun
licence and blast away merrily with a double-
barrelled shotgun.

Practical experience is the greatest teacher, and
I am sure the City and Guilds of London Institute
will ‘not mind if I quote a paragraph from the
No. 55 R.AE. syllabus 1963/1965:—* Where
courses are provided, it is recommended that
theoretical Jectures should be accompanied, where-
ever possible, by simple practical demonstrations
and students should be encouraged to regard
practical work as an integral part of their
training ”.

I feel sure that arrangements could be made for
practical work with transmitters, and given this
experience many of us would turn out better
operators.—E. F. Tweep (Great Yormouth,
Norfolk).

Sir—I would be grateful if any reader could sell or
loan me ...

...the June and July 1958 issues of P.W.—G M..
WATSON, 2 Winn Court, Winn Road, Southampton, Hampshire.

...any information at all on the type 46 Mk.IIl
transmitter/receiver.—P. A. BOWEN, 147 The Crossways, Port-
chester, Nr. Fareham, Hampshire.

...the July 1951 issue of P.W.—P. RAMSEY, 259
Beckfield Lane, Acomb, Yorkshire.

- . . the issues of P.W. in which G. Favour described
the construction of a v.f.o, unit.—J. T. JONES, 1 Chorlton Close,
Childwall, Liverpool 16. °

- .. the circuit and instructions of the minjaturised
three-valve transmitter given in the August 1961 issue of P.W.—
P. PLACE, 41 Milford Road, Plumstead, C.P., South Africa.

... the circuit and any other data for the R1392.D
receiver,—R. F, CoX, Three Lands Cottage, Chalford Road,
Postcombe, Oxford.

...the May 1959 issue of P.W.—C, HERBERT,
71 Longthornton Road, Streatham, London, S.W. 16,

- - - the issues of P.W. giving details of the No. 19
set.—T. L. RICHARDS, Salisbury, No. 2 'R.D., Timaru, New
Zealand. B

... the circuit andfor manual of any electric organ
(H. R. McDermott's preferred). If required. I will return any
data by registered mail.—F. BRINCAT, 87 Old Church Street,
B'Kara, Malta.
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PRE-CHRISTMAS CLEARANCE

STOCK ROOMS MUST BE CLEARED FOR CHRISTMAS STOCKS, AND PRICES

|
.. SALE! |

Stock No. 101—Few Only MAINS BUR-
GLAR ALARMS With complete set of door
and window microswi

Wire ete. Advertised at 7gnm OUR PRICE
to clear 39/6. plus 3/- P. &

Stock No. 102—BRASY RIGHT ANGLE BRAC-
KETS, drilled with 2 holes. Approximately lin.
square. Only 84d. a pair.

S8tock No. 103—9 ONLY ELECTRIC SHOE
BRUSHES. To clear 8/8, plus 1/6 P. & P.

Stock No. 104 —MINIATURE MEDIUM WAVE
TUNING COILS with reaction winding. Clearance
price 2/- each, plus 6d. P. & P.

8tock No. 105—390NLYPRECISION CAMERAS.
Takes 127 ilm. To clear §/6 each, plus 1/6 P. & P.
Stock No. 106—193 ONLY MINIATURE PLAS-
TIC RADIO CABINETS, complete with Chrome
carrying Handles, Dial and tuning knob. Size
57 x 31 x 1}in. Clearance price only 5/6, plus 1/-
P. & P.

Stock No, 107—PRINTED CIRCUITB of 3
Transistor Reflex Radio made to tit above radio,
2/8, plus 1/6 P. & P.
Stock No. 108—MINIATURE PRINTED RADIO
g,dABINFTS 5 x 3{ x }in., 3/8 each to clear, plus
S8tock No. 108—BEAUTIFUL MINIATURE
8IZE PLASTIC RADIO CABINETS. Bize
5 % 3 x 1iin. Printed and ready drilled. OUR
PRICE 3/6, pius 1/» P, & P.
Stock No, 110—MINTATURE PLASTIC RADIO
CABINETS unprinted. Bize 3 x 2} x }in. 2/8
each to clear, plus 6d. P. & P.
Stock No. 111 —BEAUTIFULLY MOULDED
MINIATURE PLASTIC RADIO CABINETS,
complete with tiuy carrying handle and tuning
llmob dize 4 x 22 x 1iin. Price to clear 3/8, pius
j- P,
Stock No. 111a—Specially Printed Circuits for
above ca.hmet oi two transistor reflex radio, 2/8,
plus 6d. P.
Stock No. IIZ—FXCEPTIONALLY GOOD
LOOKING PLASTIC RADIO CABINETS
“BLIM LINE". 8ize 6§ x 3} x 1}in. Clearance
price /9, plus 9d. P. & P.
8tock No. 113—40 ONLY BLACK CRACKLE
S8TEEL INSTRUMENT TYPE RADIO CABI-
NETS. 8ize 61 x 5 x 38lin. S8PECIAL PRICE,
8/6. plue 1/6 P. & P.
Stock No. 113a—BEAUTIFUL BLACK & GOLD
READY DRILLED FRONT RADIO PANELS
TO (0O WITH THESE, §/-, plus 1/- P. &
Stock Neo, 114—MINIATURE RADIO LABI-
NETS8 IN GOLD but undrilled. 8ize 43 x 3 x 1{in.
Give away price of 2/8. plus 6d. P. & P. Speclnl
carrying cases for ahove at 1/8, plus 6d. P.
Stock No. 115—RADIO CABINETS same aa
specified as nbove but upright design, 2/8 each,
plus 6d. P. & P
Stock No. 115;—Spec|al carrying case for above
at 1/8, plus 6d.
Stock  No. IIG—AVOTHER TYPE RADIO
CABINET, horizontal, 2/8 each, pius 6d. P.

8tock No. 125—BRAND NEW MAGNETIC
DEAF AID TYPE EARPIECES, complete
with Plug and Socket, 300 ohma. OUR
SPECIAL PRICE §/-, plus 6d. P. & P,
Stock No. 128 —BRAND NEW LRYSTAL
DEAF AID TYPE EABPIECES.

price 4/= plus 6d. P. & P,

Stock No. 127—DECORATIVE BPEAKER
GRILLS 2in. diameter. 3 for 1/=, plus fd. P. & P
Stoock No., 128—din. PLASTIC CARRYING
HANDLES with fixing screws, 8d. each, plus 6d.
P. & P.

Stook N 120—BRAND NEW ASSORTED
RADIO K‘IOBS inciuding pointer types, 8/- a doz.
plusa 9d. P. & P.

Stock No. 169.

“VOLKSRADIO”
POCKET RADIO

ONLY |9,6
Take - Over Bid
makes this Fan-
tastio Offer possible
—the beautifully
compact “5 Star
Volksradio™ meas-
uring 4% x 2} x
34in. receives per- 2
fectly—in the bed- *
room, office. garden—over all medium wavea
(incl. Luxembourg). Under 14. hour running
cost. Anyone can assemble It in 1 or 2 hours,
using our simple A B C plan. Complete set of
parts. Ouly 18/8. plug 2/6 P. & P. C.0.D. extra
{Party can be bought separately).

PERSONAL CALLERS WELCOME:—

. |clearance price 10/, plus 1/6 P. & P.

BRAND NEW BOXED
AUTOMATIC CIGARETTE
LIGHTERS. Heavy chrome
finish, holding 10 cigarettes and issues ready lit

|cigarettes. Works off 6 or 12 volts. Bpeclal

tock No, 117—477 SUB-MINIATURE TRAN.
B8ISTOR RADIO CASBE8 (Plastic, undrilled).
sze only 11 x 1} x }in, to clear 1/~ each, plus

Smk No, IIB—SPRING TERRY CLIP8 for
hgldmg Miniature Valves. Price for 3 1/, plus
6

Stock No. 119—72 ONLY MINIATURE 6 TAG
COILS covering Medium Wave and Long Wave
with reaction winding. Price to clear 3/- each,
plus 6d. P, & P.

Stook No. 120—SIMILAR TO ABOVE but
Medium Wave only 2/ each, pius 6d. P. & P.
Stock No. 131—15 ONLY ELECTRIC VIBRA-
TORY MABSAGERS. Brand new and boxed,
complete with all acceasories. To clear 15/, plus
2{- P. & P. (Need attention.)

Stock No. 132—WANDER PLUGS.
unused, 2/- doz., plus 63. P. & P,

Btock No. 133-—5 ONLY BATTERY BHAVERS.
;{lotary m‘.,uom Brand new. To clear, 30/-, plus
Stock No. 134—3in. MOVING COIL LOUD-
SPLA!\LRS. Brand new, 3 ohms, 14/-, plus 2/6

Stock Nn 185—93 ONLY STANDARD PLASTIC
CEILING BWITCHES, two way, cord operated.
Clearance price 2/6, plus 1/-P. & P.

Stock No. 136—MINIATURE PUSH BUTTON
SWITCHES. Brand new. Our price 8d. each,
plus 4d. P. & P.

8tock No. 137—BRAND NEW TRIMMERS

New and

"‘LYLDON" 250 pf. To clear 1/- each, plus 4d.

Btonk No. 138—MINIATURE ACORN VALVES.
Type 954, 8d. each, pius 6d. P.
Stock No.' 139—6K76 BRAND NEW VALVES,
2/9 plus 9d. P. & P.

No. 140—6v6G VALVES, 8/8, plus 9d.

chk No. 14l—llA BRAND NEW VALVES,

2/6, plus 6d. P,

Stock No. 142—BRAND NEW B7G VALVE

HOLDERS, 6d., plus 4d. P. & P.
Stock No. 148—2686 ONLYI
MINIATURE PRECISION
‘‘MINETTA'> SPY
CAMERAS complete with
6 rolls of film and real
leather carTying case. Bize 2% x 1§ x 1liin.
Price to ciear 20/~ each. Post Free.

Stock” No. 121—MEDIUM WAVE LOOPSTICK
COILS with Variable Tuning Core, 73 only.
To clear, 2/8 each, pius 6d. P. & P.

Stock No, 122—FEW ONLY VARIABLE TUN.
ING CONDENBER (Mica Dielectric)—.0005 mfd.,
8/6, plus 6. P, & P,

chk No. 128—173 RADIO DIALS. Printed,
Medium and Long Wave, Square S8hape. Size
?kil x Jlln with central hole. Price 18, plus
S!ock No 124—8UB-MINIATURE DIODES,
all brand new and tested. Clearance price & for 1/-,
plus 3d. P. & P.

e ————
stock No. 170 TRANSISTOR POCKET RADIOS

: BULK PURCHASE
" ENABLES Us To
: MAKE THIS FAN-

TASTIC OFFER

—AND WITH

MONEY BACK
GUARANTEE!!

: The "SAN REMO"
-« 80 tuned that it
brings the voices of
star entertainers
and vocalists dra-
matically to life—
in your home, office,
etc, Only 43 x 2§
x 1}in. Flts _easily
into your pocket
Works for months off 1/2
Shouid last a lifetime, amyone

ony 28/6

No More To Pay
Complete set of parts.
or handbag.
battery.
can assenible it in an hour or two with our

easy plan. Complete set of parts inciuding
nainiature speaker, carrying case—everrthing
only 28/6, 2/6 P. & P. C.0.D. 2/8 extra.
(Parts can be bought separately.) Limited

period—so rush your order before it"s too
late DEMONSTRATIONS DAILY.

Stock No. 154-—BRAND NEW MINIATURE
ELECTROLYTIC CONDENSERS 100 mfd.
12V, OQur price 2/~ each, plus 6d. P. & F.

Stoock No. 156—30 MFD. 12V. condensers, 1/9

Stock No. 15624 MFD. 25V. condersers, 1/9
Shock Ho. 15716 WFD. 20V, condensers, 2/-
Stoek Mo 15819 :limn. 5OV. condensers, 2/-
Stook No. 158—10 MFD. 12V. condersers, 1/6
Stock No. 160—5 :l:{.FD. 50V. condermers, 1/8

No. 181—4 MFD. 100V. condemscrs, 2/-
each, plus 6d. P. & P.

Stock No. 182—BRAND NEW 8UB-
MINIATURE ELECTROLYTIC CON-
DENSERS8. 100 MFD. 12V., 2/- each, plus
6d. P. & P,

ING COIL LOUDSPEAKERS. BPECIAL
PRICE 8/6. plus 1/6 P. & P. 30 ohms.

Stock No. 145—BRAND NEW ASSORTED
REBISTORS in packets of 100, 6/-, plus 8d.
P. & P.

8tock No. 146—4 PIN BATTERY PLUGS. (Fits
Ever Ready Batteries B114 etc.), 5 for 1/-, plus

3d. P, & P.
Stock No. 147—4 PIN BOCKF‘T PANELS to fit
above, 3 for 1/-, plus 3d. P. & P.

Stock No. 148—2 PIN BATTERY PLUGS, 6 for
1/=, plus 3d. P. & P.

Stock No, 149—FERRITE RODS 8}in. long by
{in, diameter. Price 1/6, plus 1/- P. & P,

Stock No. 150—4 WAY SOCKET STRIPS. Takes
Standard Wander Plugs, 3 for 1/-, plus 3d.

8took No. 144—BRAND NEW 2tin. MOV-

8tock No. 151-~BRAND NEW “PLESBEY”
MOVING COIL SPEAKERS 2}lm 80 ohma.

needed. Special price 12/6, plu.s 1/8 P & P

Stock No, 152—BRAND NEW H.F. TRAN-
SISTORS. (Equ!valent bo 0oc7. OUR
PRICE 2/9, plus 3d. P.

tock 163—BRAND NEW “EDISWAN™
L.F. TRANBISTORB TESTED, 1/6, plus 3d.
P. & P.

TERMS OF BUSINESS
C.0.D. 2/6 extra. Regret nao C.0.D. under £1.
Add extra postage for overseas, 8pecial prices
for quantity and the Trade. All goods guaranteed-
Components, technical books, Hi-Fi by Leak,
Jason, Lorenz, Quad, etc.. etc. 8end 8.A.E. for

| quotation or with any enquiry.

CONCORD ELECTRONICS (Dept. P.W.2.)

Open 8.30 a.m. until | p.m. and 2 p.m. until 5.30 p.m.

Demonstrations Daily.

Stock No. 183—BRAND NEW ASSBORTED
CONDENBERB 50 pf. to .01 mid., 2& for 7/8.
plue 1/- P, & P.

Stock No. 1864—SPECIAL OFFER OF HOM.
CONSTRUCTED RADIOS NEEDING ATTEN-
TION. Filled with in good

Stock No. 184a—TYPE (A) 3 Transistar printed
clrcuit radios in  Beautiful Miniature Cases.
Size 5} x 3} x 13in. Price 15/-, plus 2}~ P. & P.
Stock Ro. 164b—TYPE (B) 2/3 Transigtor, 8ize.
43 x 3 x 1}in. Price 5/~ each, plus 1~ P, & P.
Brand new 2}in. Miniature Coil 8peakurs, worth
14/-, given free with every order for five,

Stock No. 184c—TYPE (C) 2 Transistar Printed
Circult reflex Radios in beautifully Moulded Caee
Bize 4 x 21 x 1§in. Price 10/-, plus 18 P. & P.
Btock No. 164d—TYPE (D) Miniatnge Valve
Radios in plastic case. Bize lppmximuely
5 x 3 x 1§in. Price 5/-, plus 1/6 P. & .

Stock No. 164e—TYPE (E) 20 only. Valve Radios
in smal}l Filbre attache cases. Bize 7 x B x 2}ins.
Price 22/8, plus 2/6 P. & P.

Stock No, 1686—SURPRISE PARCEL TYPE (a).
Assorted components. Price 5/-, plus 176 P. & P.
Stock No, 166—SURPRIBE PARCEL TYPE (b).
Containing 3 times thc above components. Price
12/6. plus 1/6 P. & P.

Stock No., 187—GIANT BURPRISE PARCEL
TYPE (c). Price 15/-, plus 2/- P. & P,

Stock No. 168 —SPECIAL CLEARA‘WCE OF
FULLY GUARANTEED BRAND NEW
“BENKSON” GOLD FRONT 6 TRAN-
8ISTOR SUPERHET RADIOS Complete
with real leather carrying case. TFersonal.
Earplece, Battery. Au in Beautlml Presenta-
tion Boxes. Only 75/, plus 2/6 P. & P.
74 Only. Advertised at £6.6.0, recently.
! Last 74-—no more available.

210 Church Road, Hove, Sussex

Saturdays: 8.30 a.m. until | p.m.
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The new

Mark 5 Series 2
TAPE RECORDER |

... with this specification:

4 speeds 1, 32, 74 and |5 ips—frequency correction
at all 4 speeds—3 independent motors—excep-
tionally low ‘wow and flutter' content—double-
gapped ferrite erase head to minimise erase noise—
narrow-gapped record/playback head to give
extended frequency response—pause control—
superimpose control—recording level indicator
{meter extra)—takes in 8} in. dia. reels—fast
rewind (1200ft. in 45 seconds)—digital rev. counter.

... and the MARK 5 Series 2 deck for 8Lin. reels.
(and the MARK 510 Series 2 deck for 104in. reels.)

. and matching amplifiers
are all available from:—

BRENELL ENGINEERING CO. LTD.

ta Doughty St., London, W.C.1.

HOLborn 7356/8 |

Write or phone for
* full details and

price list.
1

PRACTICAL WIRELESS

| diagram. %

December, 1963

ADAMIN =
by LITESOLD

“These new ADAMIN micro
soldering instruments supple-
ment the well-known
LITESOLD models for
special applications and
still further extend our
very comprehensive
range of specialised
soldering equip-
ment.
Bit sizes now
¥3in. to {Hin.

A POPULAR ADAMIN
- MAINS MODEL

The CIOL (shown on bench stand) is
probably the smallest mains voltage
model in the worid., B8it dia. 3/32in.,
length 7in., weight joz. (less flex).
Heats in 30 secs.

Brochure No. S10 sent free on request,

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD
. 28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Groms: Litesold Croydon

SPECIAL OFFER !

FROM R. & T.V. LTD.

(@Z{Zf /e/z:mz )

COMBINED
PORTABLE
& CAR RADIO

The Radio with
the Star features

* T-transistor superhet. Output
% Two-tone grey wooden
.. ftted handle with silver
coloured fittings. Size 12] x 8+ x 3iin.
% Horizontal tuning scale, size 11} x
2%in,, in silver with black lettering.
* All stations clearly marked. *
Ferrite-rod Internal aerial. % IF
470 Kefs. % Operated from PP9 bat-
tery. % Full comprehensive instruc-
tions and oint-to-point wiring
i rinted circuit board,
back printed with ail component
va}ues * Fully tunable over medium
Car aeriai

FPlus 5/6 Postage & Pkg.
PARTS LIST & CIRCUIT
DIAGRAM 2/6. FREE
with parts. Terms C.W,0.
Goods not despatched outside U.K. All enquiries S.AE.

RADIO & T.V. COMPONENTS LTD.
21c HIGH STREET, ACTON, LONDON, W.3,

Shop hours 9 a.m. to 6§ p.m. Early closing Wednesday
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High-Gain transistor Amplifier

"THE latest addition to the range of amplifiers
made by Trix Electronics Limited, is a high-

quality, general-purpose transistorised model. The

11-transistor circuit can operate from a 12V

battery supply but, by virtue of a built-in power

pack, it can also use 115 or 200-240V a.c. majns.

Three input sockets are provided, two for micro-
phone and one for music, with mixing controls and
selector switch for pick-up, tape and radio. Both
input circuits have separate bass and treble tone
controls.

This amplifier (model T636) has a power output
of 30W with less than five per cent total distortion.
The manufacturers are Trix Electronics Limited,
1-5 Maple Place, London. W.1.

This high-gain amplifier is made by Trix Electronies Ltd,
Audio Generator
'I‘HE frequency range of a new audio generator
from Nombrex Ltd. (model 63) is
10-1,000,000c/s. This total range is achieved by
employing four switched ranges. The maximum
peak output voltage, for either sine or square
wave outputs, is 1V.

The circuit uses a standard 9V battery for power
and draws an average of 18mA. The design
includes a continuously variable attenuator and a
three-position switched output multiplier.

The model 63 audio generator is housed in a
mild steel case and is made by Nombrex Ltd.,
Estuary House, Camperdown Terrace, Exmouth,
Devon.

The Nombrex 63 audio generator is illustrated on the right:

PRACTICAL WIRELESS
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The new Roberts” 3-wave portable.

Three-waveband Portable
"PHE model R500 is a new transistor portable
receiver from Roberts’ Radio Co. Ltd. The
7-transistor circuit provides 1W output through
an 8in. x Sin. elliptical loudspeaker. Medium, long
and short wavebands are covered by this receiver,
and for short waves, a telescopic aerial is included,
whéreas on long and medium the usual. ferrite rod
aerial is used.

The RS500 is built into a_wooden cabinet which
is attractively finished in Rexine which provides
for a choice of four colours. The price of this new
receiver is 174 guineas. Roberts’ Radio Co. Ltd.,
Molesey Avenue West Molesey, Surrey

Four Track Tape Recorder

AMONG the newly-released tape recorders from
Sound Tape Recorders Ltd., is the Slimline

Three-four, which is a three-speed, four-track

model.

The Slimline Three-four uses printed circuits
and gives an output of 3-5W. Full mixing and
superimposition facilities are provided as well as a
tone control and visual recording indicator. :

The price of this model is 45 guineas and the
makers are Sound Tape Recorders (Electronics)
Ltd.7, 784-788 High Road, Tottenham, London,
N.17.

EHLLE:
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COVENTRY AMATEUR RADIO SOCIETY
Hon. Sec.: A. ). Wilkes, G3IPQQ, 141 Overslade Crescent,
Coudon, Coventry, Warwickshire.

Most of the Society meetings for October were devoted to
constructional evenings, however the club transmitter (G2ASF) -
was on_the air on the 2lst.

The Society's rendezyous has been changed recently to Westfield
House, Radford Road, Coventry, where members meet on Monday
evenings at the usual time.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. €. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.

On 6th October a number of members met at Markeaton Park
for the start of a direction finding contest for the President’s
Trophy. The other d.f. event for October was the final practice °
run held on the lé6th.

On 9th October members enjoyed a film show and on the 23rd
G. P. Miles gave a lecture on the “Theory of Adding Machines’.
This was followed a week later by another talk by Mr. Miles on
the “Application of Adding Machines”.

A coach party on 2nd November took a large number of members
to London ¢ the International Hobbies Exhibition. On 6th
November a surplus sale was held.

MANSFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: F. N. F. Bewley, {16 Westfield Lane, Mansfieid,
Nottinghamshire.

Recent gst the S y’s officials has seen Mr. F.
Knowles elected to the committee, Mr. A, George becoming
chairman and Mr. F. N. F. Bewley becoming secretary.

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby .
Hill, Melton Mowbray, Leicestershire. .

The Society's meeting for October, which was held on the 17th,
was devoted to an R.S.G.B. tape recorded lecture. The tape, made
:y Roth Jones, VK3BG, was entitled “Amateur Radio in the

ntarctic”s

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec.: A. L. Thurley, 50 Bruce Road, Mitcham.

On |lth October the committee of this Society called a special
general meeting for all members, to discuss the proposal that the
Society go into voluntary liquidation. The reason that the com-
mittee have considered this proposal, is a general lack of interest
among members and 2 serious drop in attendance figures.

Should the proposal be accepted the Sociaty's funds and trophies
would be translerred to another Society in the locality.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden,
Halifax, Yorkshire.
On 23rd October this Sociat{ held a display of members’ gear.
Early in November a group of members visited the International
Radio Communications Exhibition in Lendon, and at the meeting
for 6th Novembar a talk was given on the use of electrical energy.

PLYMOUTH RADIO CLUB
Hon. Sec.: B. J. Curnow, |12 Mount Gold Road, Plymouth,
Devon.

The main Club event for October was a film show, given on the
evening of |15th October.

SALOP AMATEUR RADIO SOCIETY
won. Sec.: Dr. K. E. Jones, G3RRN, Greystones, Shrewsbury
Road, Church Stretton, S‘Iropshira.

This Society was recently formed in Shrewsbury to promote
interest in all branches of radio and electronics and to provide a
common meeting ground for local enthusiasts.

Official meetings are to be held on the second Thursday of each
month, beginning at 7.30 p.m. Informal meetings will usually be
held on the last Thursday of the month. The headquarters of the
Society have been established at The Tennis Club, Harlescott
Crescent, Harlescott Lane, Harlescott, Shrewsbury, where applica-
tion forms for membership may be obtained on meeting nights,

One of the first aims of the Society is to establish a radio station
attherheadquarters and asuitable cali sign hasalready been reserved

with the G.P.O. A programme of lectures and demonstrations is
being organised and visits to other societies, exhibitions, etc,, will
also be arranged. ,

Prospective members should have a genuine interest in radio and
electronics and be willing to support the organised meetings of
the Society. An introductory meeting was held on 10th October,
when a display of amateur equipment was given for the benefit of

newcomers. An informal meetin
The next meeting will be 14t
form of a bring-and-buy sale.

SCARBOROUGH AMATEUR RADIO SOCIETY
Hon. Sec.: P. B, Briscombe, G8KU, “Roseacre”, Irton,
Scarborough, Yorkshire.

On 10th October membérs enjoyed a film show. This was fol-
lowed a week later by a “constructors’ night” meeting.

A talk entitled *Mobile” was given by G3PEJ on 24th October.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds.

“How to use Transistors’” was the title of the talk given by
Mr. M. Taylor of Baird Television, on 17th October.

On the 23rd a group of members paid an interesting visit to the
Northern Heights Amateur Radio Society. At the last meeting of
the month A. W. Walmsiey gave a lecture on “S.S.B.”

A party of Society members made the trip to London on 2nd
November for the Radio C icati Exhibition

UNIVERSITY OF KEELE RADIO SOCIETY
V. J. Reynolds, G3COY, 90 Prince’s Road, MHartshill,
Stoke-on-Trent, Staffordshire.

At the “mart” staged recently by the student society of the
University of Keele, this society operated a station on 40, 80 and
160m to attract the interest of new students and thus recruit new
members. o

On l4th October members enjoyed a film show which included
one on the subject of transistors.

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: G. ). Fowle, 138 Surrey Road, Branksome, Poole,
Dorset.,

Two visits have been arranged for October, the first of which
was to the ITA repeater station at Stockland Hill. This was on
6th October and on the l4th members made the trip to the
Teleph Exch our h oS

The meeting for 21st October was devoted to a ragchew and that
for 4th November to a junk sale and raffle.

was held on the 24th. .
November which will take the

R.S.G.B. CONTESTS FOR NOVEMBER

7 Mc/s DX Contest—c.w. (2nd to 3rd November); Second
18 Mc/s Contest (9ch to 10th November)and 21/28 Mc/s Telephony
Contests (16th to 17th November).

A VERSATILE DOUBLE-TRACE
OSCILLOSCOPE :

EFERRING to the supply network for the

cathode ray tube (see Fig. 7, page 404, Sept.

P.W.), the values for R9 and RI10 vary
according to the type of tube employed. Suitable
values are given below. :

VCR97, VCRS517, 5AP1-4 5BPI SHP1-4A

ECR-60, E4504-B-16

R9 470k — 220k 330k

R10 220k 680k 470k 390k2
Capacitor values: C18 should be 500pF,

C19 100pF. ,
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HOME CONSTRUCTORS LOOK!

AT THESE OUTSTANDING ADDITIONS TO THE
WIRECOMP RANGE !!

THE
SKYROVER

7 TRANSISTOR
PORTABLE
hECEIVER

on four 1.5V torch batts. (U2 or equivalent).

THE SKYROVER Individual Details—controls: Waveband
Selector, Volume Control with on/off switch. Tuning Contro! with
easy to read Dial Scale. In attractive plastic cabinet, size:
10 x 64 x 34in., with metal trim and carrying handle.

MAY R T £10.19.6

All Parts Sold Separately.

Circuit diagram and data for each set 2/ extra, free if all parts bought. Four U2 batteries 2/8 extra. Four Leak-Proof Batteries

3/4 extra. Add 5/-P. & P. on each set.

GENERAL SPECIFICATION FOR BOTH MODELS

7 transistor and 2 diode superhet—8 waveband portable recelver, covering the full Medium Waveband (180-576 M) and Short Wageband
(31-94 M) and in addition 4 separate switched Band Spread Ranges on 13M, 16M. 19M, and 25M/bands—with manual Band Spread Tuning
for accurate Station selection. IF. frequency 470 Kc/s. Output 500 MW. Sin. Ceramic Magnet P.M. Speaker. Telescopic and internal
Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely tactory assembled, wired and
tested. The remaining assembly can be completed in under three hours {iom our detailed and easy to [ollow instructions. Orperates

THE
SKYROVER

e Luxe
7 TRANSISTOR PORTABLE

TIE SKYROVER De Luxe. Tone Control Circuit is incorpor-
ated with separate Tone Control in addition to Volume and
Tuning Controls and Waveband Selector, Insturdy wood cabinet,
size: 114 x 61 x 3in., covered in washable material with plastic
trim and carrying handle. Also Car Aerial socket.

MAY BE

FORBUILT £I20I906 !

All Parts Sold Separately.

THE
‘REALISTIC T’

A fully transistorised Portable
Receiver made to the highest
professional standards—is now
available to the home constructor.
Comprises 7 Mullard Trans. OC44,
20C45's, OC71, OCB81D, and 20C81's
g;’\om QAT0 Crystal Diode. Delivers

milliwatt output to 4in. h
flux speaker—I.F. frequency 470
Kc/s.—fully tunable over medium
and long wavebands. All components mounted on single printed
circuit board, size 54 x 54in. Attractive two-tone plastic cabinet
with carrying handle—size 7 x 10 x 3iin. with easy to read dlal
and socket for car aerial, choice of Red/Grey, Blue/Grey or all
Grey. gomplete with full instructions. 4y parts sold separately.

¥ :«E(l‘):RI"JlLT - Battery 3/9 extra.
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought).

" SPECIAL XMAS OFFERS

IDEAL GIFTS FOR ALL FROM 8TO 80!!
2 TRANSISTOR POCKET RADIO—COMPLETELY BUILT

Ready made a8 1llustrated—complete with personal ear-
plece, telescopic aerlal, battery and carrying case! Won-
derful value and performance—full medium waveband
coverage—built in 2{in. speaker gives full tone reproduc-
tion. Works on single PP3 9v. battery. In attractive plastic
case—size only 4x 2t x 1in.  All accessories included in the

price.
WIRECOMDP’S 45/_ P &P,
PRICE COMPLETE 2/6
ALso 6 TRANSISTOR POCKET RADIO—
FULLY BUILT

Wonderful performance. Tunable over full medium
waveband. Built-in 2}in. speaker. In attractive
plastic carrying case—size 4 x 2§ x 1lin. Operates on
single PP3 9 v. battery. Supplied complete with
gersonal earplece, leather carrying case and

BUETY. S IRECOMP'S P &P
PRICE Comprrrn  19/6 5&%

‘REALISTIC 7’
De-Luxe

A “De Luxe” version of the
well proven “Reallstic 7" is
now available, with the same
specification as the standard
model PLUS a restyled
superior wood cabinet.covered
in attractive washable mat-
erial, with chrome trim and
carrying handle, AND ALSO
a full vision circular tuning
dlal (externally mounted) to
further improve this wonder-
{ul set.

Only £1.0.0 extra

P. & P. etc. as Standard Model.

THE ‘SPRITE’

S0 A unique Wireeomp offer. The Spriteisa
G4 7z Six transistor superhet Miniature Pocket
.1 Radio of Commercial Quality—oflkered to
you in three main pre-assemhied units—
which together with simple wiring—
enable you to build it in only one hour !
Fully tunable over Long and Medium wave- <
bands. Uses printed circuit amd High
sensitivity Internal ferrite rod aerial. LF.
frequency 470 Kc¢/s. Transistors: 3 Philco
2067's, 2 Mullard OC81M, OC81DM and OAS0
diode. 3 inch speaker. Works on single
PP3 battery. Supplied with the complete
R.F. and L.F. stages. Driver and Output stages, ready built and
mounted on the printed circuit; for final assembly you only have
to fit the wave-change switch, tuning condenser and drive,
volume control, earphone socket and aerlal rod. In very attrac-
tive plastic case, size 4 x 2} x %in.

MAY BE BUILT FOR ~ 79[6  An parts sold separately.
Real Calf Leather Case, wrist strap and Personal Earphene with 4
case and battery 12/8 extra. )
:;r')u‘ght"i 3/6 extra. (Data and Instructions 2/6: free if gll parts.

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, Wj9.
TEL: CUNNINGHAM 9530

Hours of husiness: 9°a.m. to 6 p.m. Open all day
Saturday, Opposite Paddington General Hospital.
Ruses ISB and 36 pass the door.

SPECIAL WIRECOMP OFFERS
TO THE READERS
OF “PRACTICAL WIRELESS”

SPEAKERS 6 x 4in. 30 8/9. 5in. Round 3¢ 8/9

B.S.R: UA 14 Autochangers .. . . .. £5.19.6 d

COLLARO Studio Tape Decks . .. £16.12.6
Post FREE.
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RECEIVERS & COMPONENTS

YERSATILE
S.AE.

Swé.

D.T. OSCILLOSCOPE.
for price list. AJAX ELBEC-
, 572 Fulham Reoad, London.

TRANS!ISTORS now half-price.
unmarked but tested packets of 16:
unmarked untested packets of 40
duds suitable as diodes, gackets of
80. All packets 10/- each, postage
1/-. Four packets st free. C.W.O.
K. R. N (Dept. PWT).
Mills,

W. New
Stockport.

NEW VALVES GUARANTEED!

c1c 5/- PEN 36C 5/- 6SATm  5/-
CL3 78 N 46 2/6 6SGTm 5/
CYsl 1718 oz4 5/- 63JTm _ bi-
ECC85 5/- VP23 4/- PCL82 7/11
HL23DD 4/- - 1D5 B- 8x1% 3/8
KT®C b~ 1T4 g6 SE5G b
MU4  5/- 6KIG U3 gip o6
PCL84 5/- BAGS 2/6 Pyss @/11
PEN A4 7/6 6BWT  5/- 25L66T 4/8

Cash with order only. Post 6d. per valve.
:&y cel maured asa.matag:maxo in tran-
A.D.A. MANUFACI' URING Co.,
118 Alfreton Road, NOTTINGHAM.
WANTED: VALVES, TRANSIS TORS, Etc.

Bought for Caah.

YMEATHKITS” can now be seen I
London and purchased on easy terms.
REPLACE-

Frée brochute: D

MENTS LTD. Dept. PWT/9, 126
Hamilton Road, West Norwood, SE2
GIPsy Hill 6166.

MARCONI CANADIAN REGEIVER
No. 52

{Brand New)

AMATEUR SHIPPING BROADCAST
Magnificent 10 Valve Recetver. 3 wave-
band 1.76-16Mc/s. (19-170 metres), with 3
valve Xtal calibrator, speaker and phone
outputs. complete for 230/240 AC mains or

DC.  Fully tested before dispatch.
HRA‘\I) NEW £12 19.8. c
WS, No. 1% MK. 3 TxRe, Mco/fs. with
economy power pack 12/24V DC Excellent
condition. 80/-, carr. 25/-. Set omly 55/-,

carr. 15/-. All parts available.

COMMAND SRS, B (3-
6Me/fs.). BC4Gs-B (6-9 lMc/s) each ut 80/-,
post 5/-. BRRAND NE

ROTARY TR A\GFOR\(FRS. 12V DC.

xnput. 300 3 lmmA output, note size only
4 x ., 15/-. post /8.

\Iﬂ\ I\G COLL H/phones, BRAND NEW,
Chamois padded with lead and jack plug
15/8, post 2/-.

SET of VALVES for 52 receiver, 13 in all
with vibrator. 12/6, post 2/6, Ditto for No. 19
set including 807, 12/8, post 2/6.
RO PUOWER P . 115/250V  AC.

25/-. NEW 35/-, post 5/-.
Many other bargains. List 6d. Stamp
inquiries.

A.'J. THOMPSON
‘“EILING LODGE”
CODICOTE, HITCHIN, HERTS,
Phone: Codicote 242

RATES: 7/3 per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, “Practical Wireless,"
Tower House, Southampton St.,
London W.C.2.

RECEIVERS & COMPONENTS

(continued)
TRANSISTORS. OC45. OC70, OCS81,
OC81D, AF116, PXCI101A etc. Diodes
OAT79, GDI12, GD13. All 2/- each.

RADIO SALES,
Hatfield, Herts.

11a Roe Greea lane,

MULLARD HIGH SPEED VALVE
TESTERS with cards In first-grade
working order and condition. £22.10.0,
carr. 30/-, including crate.
AMAZING COMPONENT PARCEL.
Aerial base. jack plugs, 12 volt vibrator.
Warehouse clear-out for new stock, all
less than half wholesale price, all parts
IC, 6 Brit. octal moulded
valve-holders, 4 gang 350pF tuning ganeg,
potentiometers, tag strips. l"slugs and
lead. battery charger rate adjuster to
10 amps, 6 trimmers, coils and RF
chokes, 20ft. P.V.C. twin wlire, rectifier,
slow motion drive, i.f. transformer,
condensers, reststors, two smoothing
chokes 100mA., small high speed and p.o.
relay, panel switch, 2 panel mt. fuse-
holders, Pye coax plugs and lead, fuses,
LUS MANY MORE ITEMS. Subject
to sl!s‘ht changes. ONLY 20/
101isted items 12[8 NEVER CAN SU
A BARGAIN

Radiates a continudus note. Range
23,600 Kc/s-1,250 Keis (12-240 Metres) in
5 switched bands, using a VR21 valve,
slow motion t ; enclosed In grey
case rod aerial base on side.
volts and 90-120. BRAND
0/- Used, 35/-. Post 5/-.
1 ] VOLT V"lRATOR PACK to 150 volts
at 80 mA D.C. New Tested. 15/-, Dost 2/6.
TAYLOR OUTPUT MET Tyve
Resis. 20,000 ohms. Ran e (1) 0 20 milli-
watts. (2) 0-80 mllllwat!’.s 4Hn.
in wood case with lid. 50/-
MULLARD C. & RIDGES.
0.1 ohm to 10 meg. .ohmsln4ranges
10 pF to 10 mF in 3 ranges. Calibrate,
open bridge, and % ranges. For 100-
250 A.C. Teste £6.10.0. Post 2 6
19 GET RECFIVER POWER UNIT
KIT. 200-50 input mains, to 275 v. D.C.
12 v. L.T.. choke smoothed with con-
nector to set (state 6 or 12 pin), 45/-.
Post 5/-. MIke and Headset, new. 17/6.
Connectors, 12-12 pin, 8/6, 6-6 pin, 5/-.
Post both 1/6.
CONTROL ROX, 6/-. MK2 8/6. Post
. 220 vds. of P.V.C, Telephone
Wire on_drums, 22/6. Post 2/6
1135 RECEIVER case made in allo:
BRAND NEW and boxed, 12/6- Post, 116

CRYSTAL CALIBRATOR No. 7" MK. I
using 6 valves. a 1 Mc/s crystal osc. is
used to synchronise 2 multi-vibrator
osc. operating at 10 Kc/s and 100 Kc/s
respectlvely Harmonics of 10-100 and
1,000 Kc/s are available up to 20 Mc/s,
far bevond this on any sensitive set.
modulator also incorporated for receiv-
ing. In small Bakelite case with carry-
ing handle, power 2 v. L.T., 80-120 v. H.T.
Circuit -and lnstructlons supplied.
BRAND NEW, 70/-. Post 5/-.

J. T. SUPPLY (Dept. H)
150 MEADOW LANE,
LEEDS 11
CALLERS WELCOME

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

December, 1963

RECEIVERS & COMPONENTS

(continued)

A.1 POST FREE BARGAINS.
teed set tested valves.
19F1. 9d each, 3 for 1816
2 [

2/6 each.
27sU, 4/-,
4/8. EB41 EBC41.
UB41, UF41 UP42, UL41 U’L44, ULA46,
UY41, 6C13, 10C2, 6L.D20, 20L1, EL33.
5/ each. 30P4 53KU, PL36, G/G PL82,
PL83, PY8o0, PY82. POFBO. 3/9.

5/9. Enquire for large or small quan-
tit,
10F"1 20/- per 50, 35/ per 100. ECLBO
43/- per 25 15/- per 50. Al

COMPONE.

OC10.

discounts. Examples:- EF80, EB91,

Guaran-

RADIO

, 14, The Borough,.Can-

terbury, Kent

VALVES 5/-.
Players,
Mail only. 98 Greenway Avenue EI17.

CIRCUIT containing 4
over 12 diodes etc, 3/86,
p/free.
Vaudrey Street,

Transistors. Bargain

Satisfaction or
Southampton.

Components, Recorders,
lists.

transistors,
Pp 6d; 3-10/-
refund. 6

EXCEPTIONAL
Tubes,
CME1901,
£4/10/-;

£6/10/-;

months guarantee.
new.

REMARKABLE NEW PI-MODE 10W
+10W stereo amplifier;
transistors

CS, 65 Alexandra Road, Hendon

and heatsinks, 95/..

VALUE
brand new, Mazda
Mullard lan AW47-90/91,
Mullard 23in,,
carriage {(insured)

New OCross,

16 Mullard

Plcturc
19in.,

AW50/90
paid. 12
Note: All brand
We also supply most other
sizes completely regunned at £4/17/6,
guaranteed 12 months. TOMLINS
Lewisham Way,
TID 3857.

., 156
SEl14.

DATA TRANSISTOR
POCKET KITS

NO SOLDERING OR
DRILLING, COMPLETELY
SELF CONTAINED
NO AERIAL REQUIRED - MEDIUM
& LONG WAVE - ASSEMBLY TOOL
PROVIDED - CAN BE BUILT BY
ANYONE

DATA 55
ey T T 5 BEMI-
"""‘-"m-méb CONDUCTORS

o , .

"“*n-.'.‘..‘;g/ VING COIL

\iﬁ____“ u“ BPEAKER

T P.P. 2/9
50/ extra,
Battery 2/3extra.

53x3x liln
DATA 427. 4 TRANRISTORB

DIODES. 7 BTAGES, MOVING COIL 65/'
SPEAKER

Battery 2/3 extra P. P. 2/0 extra
All Parts Supplied Separately

SPECIAL
OFFER

 £4.19.6.

Post Free.

“DATROLA” transistor ELECTRONIC ORGAN.
2 octave. Complete and ready to play, with in-
structions and music. Bize 144 x 5in.

DATA ELECTRONICS LTD.

6 HILLSIDE GDNS., EDGWARE,
Middlesex.

-
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RECEIVERS & COMPONENTS

(continued)

PRACTICAL- WIRELESS CLASSIFIED ADVERTISEMENTS

RECEIVERS & COMPONENTS

‘ (continued)

773
FOR SALE

“fcontinued)

E. R. NICHOLLS

No. 1 BUMPER PARCEL

100 Assorted Resistors.

50 Assorted Condensers,
15in, 3 ohm Elac Speaker.
1 Isolating Transformer.
4 Terminal Blocks.
2 Rotary Toggle Switches.
1 Small Chassis containing 60 com-

ponents.

2Westectors.
2 Thermistors.

100 Cartridge Fuses.

No. 2 BUMPER PARCEL

1 Pair Test Prods, retractable with

8 Assorted Potenciomewrs
6 Assorted Valve Base:
2 5-way Plugs and Sockets with leads.
4 Mixed Plugs or Sockets.
100 Cartridge
1 Inductance Va.riomeber

One for 20/- Post Free, or any two
parcels 35/- Post Free.

20{t. Steel Telescobic Mast. 50/-
High Stab Resistors 6d. each

List now ready for Paper Block
Condensers, Valves, Oscillators, Test
Sets. S.A.E. Please.
Jack Sockets with Isolating
Swltchln 4i-
Crystal Adaptors, 1/6.
i amp Cartridge Fuses, 5/- per 100
D.P. D T Toggle Switches, 3 amp, 2/6:

: 3/6.
Mulrhea.d 500 pF fixed condenser at
5 KV working, 2/
Red Bezels for Panel Lamps, 1/- doz.
Cyldon 500 + 500pF Tuners, 2/-.
Assorted Instrument Knobs, §/- doz.
3 assorted Thermistors, 7/6.
Plessey 25-way 57’1ug and Socket ex
new un
Low Loss B. C Locklng Coax Plug and
Socket, 3/- pr.

EX TV VALVES
MONEY BACK GUARANTEE

ECL80, YEY%. PCC84, PCF‘BO. PL81,

11 at 5/- e
PapersooBlock Condenser. 4 mFds at

1ts. 4/6.
Mixed New Resistors, i watt, i watt,
5/- per 100.
Transistors OC201 A.LD. Tested, 100%,

- each.

Tantalum Castanet Sub Min. Disc
Capacitor, 50 mF‘d—at 70 volts
working, 8/- each,

Copper Laminate Boa.rd single or
double sided. §/- per sq, ft. cut to
your size.

Electro methods printed circuit con-
nectors, 31-way, 4/8. Gold-plated
contacts. Other sizes in stock.

19 Set Variometer, 5/-,

Special 0.5 ohm w.w. Resistor Sub
Min, 6d. each.

Contract clearance of Speakers, 3 ohm
P.M, . 5f- 6in. @/~ T x 4in.
?/-, 8in. 8/-, 10in. 14/6.

TRADE ENQUIRIES WELCOME FOR
’ ANY ITEMS ABOVE.

Malil Orders and Retail Shop:
46 LOWFIELD ROAD,
off SHAW HEATH
STOCKPORT, CHESHIRE

DIRECT TV REPLACEMENTS LTD.,
largest stockiste of TV Components
in the U.K. Line Output Trans-
formers, Frame Output Transformers.
Deflector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispatch Service.
Terms C.O0.D. or C.W.O. Send S.AE.
for quotes. Day and Night Telephone
GIPsy Hill 6166, 126 Hamilton Road,
West Norwood, SE27.

SPEAKER REPAIRS. Cones/Flelds
fitted. Clock coils wound.

L.
REPAIRS Pluckley. Ashford. Kent.

Signal Generator Type 106. Made by

Salford Electric. 5.5 to 55.Mc/s., With
charts, leads, plugs, in original_ case.
BRAND NEW. Free delivery. £7.10:0.

ON STOCK NOW 600,000 High Stab
Resistors. ERIE, 10 chms to 1 meg
lnsulated iw, tw, 1 2, 5%. Welwyn iw,

1, 2, 5%, 10 ohms to 10 meg Example
‘ or iw Weiwyn 6% €d., 2% 8d., 1% 1i~
Every order of 6 resistors Dacked ln a
linen finish compcnent. storage boz with
7 1;gox:np ents. 12 resistors 2 lboxes.

TRANSISTORS and other compO-
nents fixed to small printed circuit
boards to be cleared, very cheap.
Write for list to Box 52.

12 voit MOBILE RECEIVERS

Cover approx. 80 to |00 Mc/s.
Originally crystal controlled, crystal not
supplied. Suitable for conversion to
tunable 4 metre receiver. Rotary for
250v 60mA H.T. supply. In good used
condition complete with S EF91, 3 EF92,
| EL9I, £2, post 7/6. Matching 3 ohm
speaker in crackle case, 76, post 2/6.
Marconi CRI100, 60 Kc/s to 30 Mc/s.
in good condmon and working order,
£18.10.0, carriage £I.
Control Units No. | Canadian for
52 set. Complete with chamois padded
low resistance headphones, microphone
morse key, hand generator and bell, etc.
Brand new at 2776, post 776.

(=X 4042 PORTIAND
2= ROAD. WORTHING

FOR SALE

250
ex-works,

“12 DRAWER UNITS . New.
£4/15/-, caniage pald
(mainland). Each drawer 5iin. wide.
3in. high, 10}in. long. Stove emamel-
led green, heavy gauge perfect steel.
12 dlv'ders free. Catalogue _free.
(Dept Z4), N. C. BROWN LTD.,
Eagle Steelworks, Heywood, Lancs.

SPECIAL OFFER Sub ‘Vlin. Coax Plug
and Socket, made by M. .. 4/€ pair,
also other items lnclude Adaptors,
Connect,ors. Junctions, Elbow Plugs,
all by M.E.C
Complebe list on application.

Type 55 Power Pack. Stablllsed Mﬂnl
nput. Outputs bel
+200 volts at 120 mA, stabllised. DCH.T.
—120 volts at 15 mA., stabilised, DC-Bias.
4.25 volts at 3 amp. 5 volts at 2 amp, *
6.54 volts at 18 amp, 116 volts + 115 volts.
90/- SEND FOR FURTHER DETAILS. .

BREAKDOWN UNITS
Transmltter Receiver Control Box
containing 7 lnshrument 4 toggle
switches, 3 rotary sw. tches. m‘
potentiometers, 2 Plessey Scmket.s
cases rough but components O.K.
8/- each, post paid or 2 for 10/~ .

19" RACK l-‘lT'l'lNG CABINFT
34" high by 16° deep with belacoplc
drawer slides. Louvred sides, ba«ck and
top, Brand new Swedish make.. £4.0:0-
only plus B.R.S. delivery.

Control Box for Photo Flash, Mk,
contalning 4 Toggle Switches, 2 Pane!
Lamps, 1 1l-way b-bank Wafer Switch,
2 Digital Counters, Electro magnetic
0 to 89 with 100 ohm coll, 4 Press-button
Switches, etc. 18/-, post paid.

Filter Unit, Type 504, New. boxed in smart
alloy case. Setable from 34 Mc/s to 88 Mc/s,
with 6 Digit Counter. Complete Unit,- 11/6,
post paid.

MISCELLANEOUS |
DI H Sealed Relay. 150 ohms, 4

ETCHING PRINTED
CIRCUIT KIT
Consists of Plastic Bath and Case, Size
9 x 5 x 2 in. Contents: Solvent, Etchent,
Resist, 100 sq. in. Copper Laminate Board.
Comprehensive book gives examples and
circuit layouts. 1876 inc. post.
RADIOCENTRE
94 Hurst Street Birmingham, Dept. P

SEMI.CONDUCTOR STABILISED
mains driven. d.c. Power Supply
Units for the home experimenter

from £3/19/6. You state voltage and
maximum current required. Ask us
for cheapest method.
Also; semi-conductor circuitry designs
to your requirements,

Super sensitive transistor amplifier
driven Relay. 4 pole C.O.S. 3A. State
sensitivity required to switch on,
Typical eetup;—100uA . drive cost
£3/14/6. A standing 24V is required.
TRADE ENQUIRIES INVITED.
Also; semi-conductor designs to your
requirements,

EST ELECTRONICS CO., Plot 70,
Tormead, Mullins F.sca.te. Hythe,
Hants, Tel: 3552. Also evenings,

www americanradiohistorv com

double throw. 5/6. 115 volt AC Relay, goo
Type H.D. 4 make 7 break, 7/6. Chro
handles 6in.. 4/- pr: 4in., -3/- pr.;- 1
10/- pr.

Mixed Valve Bases. 5/- l'or 24 " includes
latest PTFE types. Perspex 360 degree scale
104in. dia. x #in.. 4/8. Perspex Disc, 10i1n.
dia. x #in.. 2/6.

Government Valves. KT33C 3/-; EB34 1/6.
5U4 4/-, EF39 2/-, ECH35 5/' L63 I-v SVG 4=
6J5 3/-, 6J7 4/-, 6SNT %
Gz ol ize1 G/es 824G -, BACH &, GTIC
4/-, 6AMS 1/6. All Post Free.

Capacitors, Plessmin. 2 mF‘d .25 mFd,
100 volts, 2/ Plessey * Tantalum.

5 mFd at 6 volt, 1/6' '10 mFd at 16C volt, 2/
each. Min, Paper Dielectric .01 mF4 150 8d.,
01 mFd at 400 1/- each. Lead through capa~
citor, 1000 pF 750 volts, 1/6.

Latest T'ype Panel Lamps. MES red bezel 1/8
Arco Electric Panel Indicator Lamps, red,
clear, a.mber. 4/6.

E. R. NICHOLLSI

‘Mail Order and-Retail Shep: .

46 LOWFIELD ROAD *
oft SHAW HEATH, STOCKFORT
CHESHIRE. - u


www.americanradiohistory.com

774 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS December, 1963
FOR SALE | FOR SALE l FOR SALE
(continued) (continued) (continued)

SURPLUS SPEAKERS: 3 ohms, Tin. | — —
X 4in, exumlca.l ﬂutr]xséound 8/6 each, vV I C T OUR Y

post free. OF WAX, 181-
183 Lake Road, Portsmouth.

HMEATHKIT RSW-1, as new but
requires some alignment. £10. o.n.0.
MACASKIE, 18 Gloucest,er Road, New-
ton Abbot, Devon.

GUITAR AMPLIFIERS
WITH TREMOLO

Hi Fi 15 watts.
Valves ECCB83,
ECCB83, ECC83,
ELB4, ELS84,
€28l. Four jack
inputs. Six con-
trols: two vol-
ume,bass,creble,
tremolo speed,
depth. Remote
;lug. 3 and 15 ohm outputs. Real value,
it €8, raady built £11. Similar 30 watt.
Valves (83, ECCS83, EL34,
ElL34, GZ32. Kie €11, ready buite €14,
Simifar twin input less tremolo |5 watt
(I“\.II(L Kit £6.10.0, ready buiit £9. 30

it £9.10.0, ready built £12.

Add carr. 776 any amplifier.

Send for free leaflet.

STROUD AUDIO
Bath Road, Stroud, Glos.

EXCEPTIONAL Transistor Portable
Tape Recorder, value £6/19/6, com-
plete with erystal microphone, ear-
phone. spools bape. ba,tt,e es. 1nstruc-

tio:

loo!t 4/6) Ide%éegut £8/10/s Sa?is-
faction gu Postage, packing
2/6. S, 156 Lewisham Way,

New Oross, SEl4.

LOWEST PRICES—HIGHEST
GRADES—ALL FULLY
GUARANTEED

MULLARD TRANSISTORS

OC44, OC45, OC71, OC8l, OCBID,
36 oach 36/- doz. ©Ci70, OCI7I,
AFII7, 4. each, 44/~ doz. OC26, OC35
10/- each, BYI00 or OA2I0 Diodes
51§ each, 607~ doz. ORP60 5/6 each.

MAZDA TRANSISTORS
XA101, XA102, XAl12, XBI103, XB104,
XBHZ, 2% each, 20%- doz. Red and
White Spots, If« each 107« doz, XU6I1
Diodes, 4/= each, 451 doz. XCl4l
(Il watt), 6= each, 64l doz, XD20|
9d each, §- doz.

Sub-min. I.F.s (3) plus osc, coil 460/475
kefs, 101- set.

BRUSH ZENER DIODES

316 each 250MW. 4 volt to 22 volt in
approx. ¥ volt steps.

UNBRANDED TRANSISTORS

XAI0(, XA102, XAll2, XB103, XB104,
XBil3, 113 each i2f- doz. 100 mixed,

1,000 Other Snips.

B.W. CURSONS

78 BROAD STREET,
T CANTERBURY, KENT

S.,A.E, List.

YOU can be ON THE AIR by December.
By using the REYTHM METHOD of
Morse tuition a student, starting from
scratch, has passed his Morse Test in
Just 13 DAYS by laithfuily following
the instruotions given in this fantastic
course. You could pass the test NEXT
MONTH. For explanatory bookiet,
send 8d. in stamps lo:—

45 GREEN LANE,
PURLEY, SURREY

G

C

3iin. 'SCOPE, Holme Moss f.m. tuner.
Detalls s.a.e. Box 51.

GET PLASTERED!! FREE
POINTING TROWEL WITH EACH ORDER OVER

RESISTORS, Carbon 10~ -5 watt 2/- d
DROPPERS, 15Q-20K 1/3 PO ENTIOMETEEB
1063 -2 meg 1/6 CONDENSERS, Ceramic (3-1000pF).
Sllﬂu (8.2-80.000pF), HIMIGB 0.00002-0.1 mfd,
3/~ doz., Ppr Tube (0.001-0.6 mfd), 4/- doz, Blcok
Ppr (0 001-8 mfd), 3/6, Metalpack (0.05-4 mid), &d.
ELECTROLYTICS (2-8 mfd), 1/8; (9-200 mid), 2/3;
201-14.000 mid), 3/8. 1MMERS 1-8 gang, ﬁl- doz.
SWITCHBES, Water 1-3 gang, £/3.  Biscuiis, 8d.
Sliders, 2/3. Add-one D/P, 1/3. VALVE HOLDERS.
B7G, B8G, BOG, B9A, B4, BS, 6d. (or 3/8 asst. doz,
inc, PC Types). TAG STRIPS, 1, 2, 3, 7 way, 1/6 doz.,
9 10, 11 way, 5/- doz. TENSION SPRINGS. 4-3-1-1¢
h,al-doz ., 3inch 4d., 5 inoh, 5d. SOCKETS, 2, 3, 4,
5 8, 8-pin, £/~ § doz. COILS, Aladdin, 1/-; Whente
lls. Others 4/8 § doz. Formers, 24, BULBS, 8-110V
, 4/6 § doz. COND, CLIPS, }-1} lnch. 1/6 1 doz.
VEET. 3-1 inch, 2/3 } doz. 2 inch 6d. ENOBS,
brown, 2=, or asstd., 3/68 doz. INSULA’!‘ION BOAED
288 sq. In. for 4/6. GROMMETS & SLEEVES, 12
per 100. FELL WASHERS, 25 for 1/-. 25 sastd.
CLAMPS & BRACKETS, 3/9. RECTIFIERS, 3/8.
POCKET VOLTMETERS. 9/8 PULSE GENERATOR

£16. VALVE VOLTMETERS (Less Mir. Mymni.),
776. BO—IOM-A CONTROL UNITS, 75/-. 4-Vaive
MODULATOR UNIT, 11/6. AC/DC P.U, 1l/-

5-WATT AMPLIFIER KIT, 85/6. 8/W RADIO KIT
87/8. EF50's, 1/6. CONTROL UNIT No. 3 Mk, I/~
50 SELF TAP SCREWS, 2/3. SLEEVING, 1d. vd
TEST SET MICROPHONE & EECEIVEB No. 4
£27, anp 2 pin sw. Skls,, 1/=. LARGE BELEC-
TION OF ABOVE COMPONENTS (No. 240)
GUARANTEED BARGAIN, 10/-. 7 TV

8trip, 7/6. Dimmer Switches, 7/6. ALL COM-
PONENTS ABE NEW. Please add small amount
for B, & 8.A.E. for List. 1/- for Catalogue.

ALBATROSS ENGINEERING COMPANY
Dept. PW11. 78-80, HIGH STREET, GOSBERTON,
SPALDING, LINCS. (Gos. 458)

FANTASTIC
BARGAIN OFFER!

ELECTRIC
SOLDERING IRON

Lightweight but robust. firm
Pistol Grip handle. 240v. A.C.
Solid copper bit. Complete
with 4ift. twin flex lead and
2-pin plug. Indispensable for
every home handyman. A
boon to model makers and a

ONLY

necessity for every wireless 9, 6
enthusiast. Offered to you at
this new amazing price. P.&P.1/-

C. H. SERVICE, Dept. P.W.
Lusted Hall Lane, Tatsfield, Kent.
UNDERPILLOW SPEAKERS; listen
without disturbing others; 15ohms,
£2/11/6; timer unit, designed for
whisper teaching, famous make:

on/off periods in 24 hours; 13A, 200/
240V £6/13/3.—S.P. Lid,, York House.
Huddersfield.

[240~ELECTRIC POWER @z

TR0 from |2 - CAR BATTERY

" AM

MERICAN DYNAMOTOR UNIT
-H.;zc(() 1000192y sutput 200/250r.at 150 e 220 malis.
Pertact [ar TELEYISION. POWER TOOLS 30d o))
i ualnersal AC/DC ELECTRICAL EQUIPMENT. gitat

= wondefol results. Price ONLY £8 o n% eartiage.
LR 504 stamped envelops for fallitustrated drtaity
B W CSCIENTIFIC PRODUCTS, CLEVELEYS. Liacs.

WANTED

PRACTICAL WIRELESS back num-
bers wanted. 1946/1958. Also Govern-
ment surplus equlpment, conversion
details and data. MYERS, 112 Stain-
burn Crescent. Leeds 17.

SPECIAL OFFERS — No INTEREST TERMS

GARRARD Autoslim Changer Cash £7.17.0
or 18/- dpt. and 12 pymu of 11/9 monthlv
GARRARD AT6/EV26. £12.5.5
or 255 dpt. and 12 y-mts of 18/4 n.omhly
ARMSTRONG AF208 Chasals h £21.4.0
or 42/- dpt. and 12 pymts. of 31{10 momhly
ARMSTRONG Btereo §5 Chassis Cash £29.1
or 5p/- dpt. and 12 pymts. of 44/11 monthly
A. L. STAMFORD Ltd, (Dent. H30)

Phone; SHO 5003
98 WEYMOUTH TERRACE, LONDON E.2.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

2 for price of ONE

The first combined
transistorised signal in-
jector plus signal tracer
in same case. Injector
covers 2 K/c to 2 Mjc.
Tracer has R.F. detec-
tor. Separate flexible
probes. Small battery
lasts months. Easy to
assemble with all dia-

grams provided.
P.&P,
OR 60/«  Built and Tested H. R
Send now while stocks last to—

ONLY 476

in Kit Form.

CONSTRUCTAKIT

61 CEMETERY ROAD, GATESHEAD 8
Co |

Durham.
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WANTED: TEST GEAR, Meters,
Valves, Components, Communication
Sets, Amplifiers. Letters only HUG-
GETT'S LTD. 2-4 Pawson's Road,
West Croydon, Surrey.

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. Valve Mail Order Co.
2[1A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

(continu;d overleaf)
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WANTED
(continued)

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SERVICE SHEETS
(continued)

A PROMPT CASH OFFER for your
surplus brand new Valves_ and
Transistors. R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

MOVING COIL mono pick-up. with
arm, preferably Garrard. Box No. 54.

MISCELLANEOUS

—ELECTRONIC MUSIC?—

Then how about making yourself en
electric organ? Constructional data
available—full circuits, drawings and
notea! It has 5 octaves, 2 manuals and
&gdals with 24 stops—uses 41 valves.
1th its variable attack you can play
Classics and Swing.
Write NOW for free leaflot and further
detalls to €. & 8., 20 Maude Street,
Darlington, Durham. Send 2¢d. stamp.

SOUND RECORDINGS

A UNIQUE BUY! Recording Tape,
to&obmnd, 53in., 1,200ft. 19/6; Tin.
2,400¢t. D.P, 28/8, P. and P. 1/6 per
spool, Bargains in all sizes. S.A.E.
for list. E, C, KINGS] AND ko
132 Tottenham Court Road, London,

W.1. EUSton 6500

SERVICE SHEETS

SERVICE SHEETS, also Current and

Obsolete Valves for sale, JOHN
GILBERT TELEVISION. 1b Shep-
herd’s Bush Road, London, W12,

Phone: SHE 8441.

SERVICE_SHEETS: Radio, TV. 5,000
models. List - S.A.E. Iinguiries,
Y, 11 Maudland Bank, Preston.

SERVICE SHEETS, Radlo and TV 4/-

each, 1 List now available at 2/

All orders dispatched on day received.

Also Manuals for sale and hire. List

1/.. S.A.E. please. SULTAN RADIO,

;.2{9e ?hurch Road, Tunbridge Wells,
nt.

FREE ADVICE by former manufac-
turer's engineer to Service Sheet pur-
0

chasers. \A.E., Faults 4/-,
HANDLEY, 112 Baysham Street,
Hereford.

S.P. DISTRIBUTORS {8 now under
New Management. Try our stream-
lined service. We supply SERVICE
SHEETS for Radlos. Televisions, Tape
Recorders, Amplifiers, etc ete, by
RETURN OF POST at 4/- each, pius
postage. Semd s.a.e. with inguiries.
New 1963 list now avallable at 1/6
plus Boﬁtage. Mail orders only please
to S.P. DISTRIBUTORS, 44 Old Bond
Street, London W1.

TRADE SERVICE SHEETS offered
by retired engineer. If 1 haven't got
it you won’t get it. All 4/- each by
return. Please include large S.A.E.
Mail orders only. ETZIONI, 80
Merrion Avenue, Stanmore, Middx.

S.E.S. Service Sheets for all TV,
Radio, including Transistors, Tape
Recorders, Echo Units. Amplifters,
Record Players and Autochangers,
ete, also varicous domestic appliances.
List 1/- .A.E, Mail order only.
SUN ELECTRICAL_ SERVICES, 38
St. Georges Road, Hastings.

SERVICE SHEETS 1/9; _Makers’
Manuals 3/9; Back Numbers P.W. 1/6.
All post paid. List S.A.E. SHAW, 64

Standish Street, Burnley, Lancs.

SERVICE SHEETS for al] makes of
Radio and TV, 1925-1963. Prices from
1/ with free fault-finding guide.
S.A.E. inquiries, Catalogue of 6.000
models, 1/6. 125 Radio/TV sheets
covering many popular models 21/-,
Valves, modern and obsolete. Radio/
TV books. S.A.E, lists. HAMILTON
RADIO, Western Road, St. Leonards,
Sussex.

SERVICE SHEETS, Radio and Tele-
vision, 3/6._ post Fa'xd. VEST AND
EMERY. 17 Hallgarth Street. Durham.

EDUCATIONAL

BECOME “ TECHNICALLY QUALI-
FIED ** in your spare time, Guaran-
teed Diploma and Exam. Home-study
Courses in Radio, TV BServicing and
Maintenance, R.T.E.B. City and
Quilds, etc. Hi‘ghg informative 120-
pa%e uide. — FREE! CHAMBERS
COl E (Dept. 363), 148 Holborn,
London, ECI,

Radio
Television
& FElectronics

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Prac-

tical Courses with equipment.
All books supplied.

Write for FREE prospectus
stating subjects to

I.C.S.

(Dept, 541), Intertext House,
Parkgate Road, London, S.W.il

RADIO OFFICERS see the world.
Sea-going and shore appointments.
Our many recent successes provide
additional trainee vacancies during
1964. Day and . Boarding students.
Grants and Scholarshipg_avallable.
Stamp for Prospectus. WIRELESS
COLLEGE, Colwyn Bay.

175

METAL WORK

METAL WORK. Al types cabinets,
chassis, racks, et¢., to your specifica-
tions. < PHILPOTTS METALWORKS
LTD., Chepman 8t., Loughborough.

Cases, Chassis, Frames, etc.,
anything in metal. Send your drawings for
quotation. ‘One.off’s’ with pleasure. Trade
enquiries welcomed.

Stove lled any proft

t finish.

Moss Watson

40 MOUNT PLEASANT STREET
OLDHAM, LANCS, MAIN 940

SITUATIONS VACANT

CITY AND GUILDS (Electrical. etc.)
on “no pasa—no fee’” termm.  Ove:
95?0 successes, For detalls of Electrl
cal Engineering, Applied Electron!cs
Automation, etc., send for wur 148
page handbook, free amd post free.

BIET. (Dept 243A), 20 Wright's
Lane, London, W8. ~

- N
TV AND RADIO, AMBrtIR.E.

City and Guilds, R.T.E.B, Cert, etc.,
on *“No pass—no fee” terms. Over
959 successes, For detalls of exams,
and courses (including practical
apperatus) in all branches of Radio,
TV and Electromics, write for 148.
page handbook—free. BLE.T. (Dept.
242G), 20 Wright’s Lane, London, W8,

A.M.l.Mech,E,, A.M.Brit.1.RE., City
and Guilds, G.C.E.,, etc, brings high
pay and seourity “No pass—oo pay”
terms. Over 85% succesies. For
details of exams aend courses in all
branches of Engineering, Building,
FElectronles, etc., write for 148-page
handbook., -— free. B.ILET., (Dept.
242B), 28 Wright's Lane, London, W8.

RADIO & TV Exams and courses by
Britains finest home study School.
Coaching for Brit. I.LR.E.; Oity &
Guilds; Amateur’s Licence; RTEB;
PMG cert, etc. FREE brochure from:
BRITISH NATIONAL RADIO
SCHOOL, Russel] St., Reading.

(continued overleaf)

thbi_

DON'’T Fumble with Formulae
MASTER MATHEMATICS Quickly
in your own home the UNDERSTANDABLE WAY

So confident are we of our method that we will send you the
first lesson of this remarkable course absolutely FREE
% WRITE OR POST THIS COUPON NOW! TO
THE DRYDEN SCHOOL OF UNDERSTANDABLE MATHEMATICS
: 10 Dryden Chambers, Oxford St., London, w.l

t;-2—4ac
2a

and Easily

Ist lesson INALIE
and details ADDRESS.....
FREE ©00Cc0c00000g
o obligation

No Reps. will coll

www americanradiohistorv com
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SITUATIONS VACANT
(continued)

.. ZENITH RADIO RESEARCH
CORPORATION (U.K.) LTD.

Applications are invited for a post in our
mnewly established Research Labora-
“tories in North West London.

'A’LABORATORY ASSISTANT

who has reached a minimum of O level
G.C.E. or equivalent standard and has
experience of construction and wiring of
electronic equipment. is required. The
successful applicant’ will work with a
scientist-in a small unit and will be well
placed to make a significant contribution
to.the research.
Basic research is being carried out in
areas of potential technological interest
rather than in developing existing
technology.
A really excellent salary is offered, to-
gether with hberal fringe benefits. Good
or adv exist within
the orgnmsnuon and encouragement will
be given for further study leading to the
attainment of higher qualifications.

- Full- details to

The Personnel Officer,
'ZENITH RADIO RESEARCH
CORPORATION (U.K.) LTD.,
6, Dalston Gardens, Stanmore,
. Middx,
- A Subsidi
sporasion,

of Zenith Radio Cor-
icago, Illinois, U.S.A.

LOOK!

. TRANSISTORS 1/3

GREEN SPOT A. F. 3 volt. Only 173,
YELLOW SPOT A.F. 6 volt 176.
RED SPOTS. Now only 179,

WHIT! SPOTS. Only 2/6 each.
"MULLARD TRANSISTORS
OC70 6'6, OC71 66, OC72 8I-, OCBI 8/-,
Macchéd pairs 16/-, ‘oc7s 8'-, 'OC44 9/3,
OC45 9/=, GCI70 916, OCI71 1076, AF102
2716, AFI14 11, AF{I5 1076, AF116 10/,

AFLIT 976,
DIODES. OA70, OA79, OA8I, OA90 or
QA91, All.3/-.each.
MULLARD BY 100 Silicon Rectifier 13/-,
All the above Mullard items are Ist Grade,
Boxed Goods. Not surplus or Substandard.
TRANSISTOR HOLDERS 3 or S pin I/-,
BTH Diodes, Type CG3E |76,
MINIATURE SURPLUS DIODES 3 for
2!-.0r 7!- doz.
REPANCO TRANSISTOR TRANS-
FORMERS. TT49 incterstage 5/-. TT45
Driver 5/-, TT46 Output §/-, TT47 Driver
5/, FR2 Ferrite Rod Aerials 1276,
EARPIECES. Crystal or Low imp. é/= each,
Magnetic 250 ohm 876. All with Lead.
‘MICRO-ALLOY TRANSISTORS
MATI00 779, MATIOI 876, MATI20 779,
MATI21 8%6. 22 Tested Circuits using
Migro-Alloy Transistors §/-,
2{in. SPEAKERS. Moving Coil, 11,
ALL SENT POST FREE-IN U.K. by

PETHERICK'S <555:%s

22 -High  Street, Bideford, N. Devon.
. Tel.: Bideford 1217
‘S.A.E, with ALL inquiries please.

:

PRACTICAL "WIRELESS CLASSIFIED ADVERTISEMENTS

NOW THREE LOW
COST COURSES TO
HELPYOUBECOME
AN EXPERT IN
RADIO,
ELECTRONICS, OR
TELEVISION

Our now famous Electronic Course won instant
acclaim when offered just over one year ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER TWO NEW COMPAN-
ION COURSES IN RADIO AND
T.g. ;OR THE SAME REASONABLE
COST.

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 practical “know-how™ of an expertl

These are real home-study courses that have been
printed in large volume and bound into one giant
8 x 11in, manaal to reduce cost, Compares favourably
with some courses costing ten times as much. By
receiving all lessons at one time you save letter
writing, additional postage, and other expenses.

Everyone can benefit from these practical courses.
No old fashioned ideas used here. Just straight-
forward easy to understand explanations to belp
you get ahead in radio, electronics or television.

Modern wireless and f.v. sets nse complex cirouits,
but their function is baged on surprisingly few
principles. These principles can easily be mastered
when explained clearly. That Is the object of
theu eoursu. Soon you will be well on your way.

0, , or t.v.

techniclan

More and more people are nesded every day to repair
wireless sets. amplifiers, VHF/FM radios, televisions
and elecironic equipment. Are YOU prepared to
et your share of the money to be earned P

Just elip the coupon indiecating the course required.
You must be convinced that this s the best value
you have ever seen in electronic, radio and t.v,
training otherwise you can return the manual
(or have your money refunded if sent with order)
after you have examined it in your own home for a
period of seven full days.

The price? Only 38/- per course, plus postage.
YOoU CAN QUALIFY FOR A CERTIFICATE,
Details sent with each course ordered.

FREE DATA HANDBOOK WITH EVERY

FREETRIALOFFER

TERMS ONLY 5/- PER WEEKI

To SIM-TECH TECHNICAL BOOKS Dept. WA4.

‘West End, Southampton, Hants.
Send ELECTRONICS COURSE (]
RADIO COURSE ]
TELEVISION COURSE [}

for a full seven daye’ tree trial. If not delighted I may
return the course post paid without further obliga-
tion on my part. Otherwise I will pay cash or 5/«
weeklg until 37/6 plus 2/6 service charge, total 40/-,
is pai

(] Tick here if enclosing full price (we pay postage).
Same 7 day money-back Zuarantee, Postage charges
1/6 per course. Overseas customers please send full
amount (including Ireland).

NAMe ;. eenvssasansrcrsocscasssasnrencrancens
Address cuvvivassasnrrrrearsecasrasaracaans

CltY.sveeeeesaraeness County.,
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ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prac-
tical and experimental uses.
12 volt 36 watt AC/DC SBC 6/6. P. & P.'1/-.
12 volt 60 watt AC/DC SBC 8/8. P. & P. 1/-.
Transformer t0 suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt, 16/8.
P. & P. 26, Input mm A.C. 13 volt A.C. 60
watt. 22/6. P. & P. 3/6.
Set of 4 colours FLUORESCENT Paint.
Red, Orange. Green and Blue in oz, tins.
Ideal for use with the above Ultra Violet
Bulbs. 9/8. P. & P. 1/6.
BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/6.
The ideal instrument for workshop. lab. or
factory. This wonderful device enables you
to ‘‘freeze’” motion and examine moving
parts as stationary. We supply a simple
circult. diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of speeds, from 1
flash in several seconds to several thousands
per minute. New modiﬂed clrcults brings
price down to 37/6 plus 3/- P
NSP2 CV229% STRO TRON " FLASH-
TUBE made by Farra.ntx bx‘and new, 1.O.
base. Price 15/-,
M G‘\ILTIC COUNTFRS
10 IMPULSES PER SECOND
Very latest High Speed type
.0. uara.nt.eed perfect
type No. 100B. coil 2,300 o
for 48 volt D.C, operation (wlll
work on 36 volt) overall size 4 x
1 n. Also avallable, type
101A whlch can be used as an
interesting accessory with our
Sg;obe unltf.’ lﬁ}éther type Price

VARIABLE
VOLTAGE

TRANSFORMER £4-Io.o

ut 230 v. A.C., Output
at 1 amp.. fully
shrouded new, Also avallable
2.5. 5.8, 10, 12 and 20 amp.

] ert.e for detalls. .

000 Ohm Headphones, brand new (im-
ported), 12/6 oach pair. b. & P. 1/6.

SIEMENS IL.S. RELAY. Very lat,esttvpe.
sealed. E. 1,700 ohms plus 1,700 ohms
s}ng}}e 8(3/0 contacts. Price 16/6 éach, plus
1/-

6 VOLT 4 A.H, ACCUMULATOR, in
metal case with leather carrying handle.
New. Price 27/8, carriage 8/-.
9 r.p.m. GE D MOTOR

24 v. D.C. (wul opemt.e
from 12 v.). D

32/8. P

’31{ VOLT A C. GEARED MOTOR!

Type B16G 80 r.p.m., .26 lb. inch, £1.19.6.

P.P. 2 TypeDlsGsrpm 1.7 1b. inch,

£2.9.6, 2/8. Ty%e DI6G. 13 r.p.m., 1.45

1b. 1nch. £2.12 8. P.

> LIGHT SFNSIT[VE SWITCH

Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay.
Transistor and Circuit, ebc price 25/-
plus 2/6 P. & P. Additional ORP.1
8/6 each plus 1/- P. & (Regrev. not.
supplied separately.)

'MINIATURE UNISELECTOR S“’thIl
banks of 11 position

operation.
ment.
tested. 22/6, plus 2/6
P.&P

p—

’\IINIATURF LEAD ACID ACCUMU-
RS. (Brand New), 2V. 1.5 A_H. Siz

4 x 1} x ln. Wt. approx k3 b 18/8 for a

& P. 1/6. 12V. 0.75 A.H. Size 4 X 3 x 1iin.

wt approx. 2 1b, (ca.n be used as double 6V.),

15/8 each. P. & 1/6.
RAVSISTORS
0C30 10/- OC75 /- Get 573 12/6
0C41 7 0OC8 8/~ Get 573 25/
0C45 5/~ OCT7 9/- M/Pair
0C45 9/~ 0C139 12/- 2N458 20/-
M/Pal 0Cl140  19/- 5 718
0CT71 5/~ 0OC171 10/6@ AFl114 11/-
0oCT2 /- 0C200 10/6 AF115 10/68
0C72 14/- 0C201 21/~ AF118 10/-
M/Palr Get 104 6/- AF‘117 9/6
0CT3 6/~ Get 105 10/-

SERVICE TRADING ¢O.

All Mail Orders also callers,
47-49 High Street, Kingston on Thames
Tel: KINgston 9450
Personal callers only
9 Little Newport Street, London W.C.2
(off Leicester Square) Tel: GARrard 0576.
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PRACTICAL WIRELESS

og\/\pr
PRICE LISTS & INFORMATION QN

Various Designs in

Practical; Radio

Wireless Constructor! World

R.S.6.B.

Wireless
J Bulletin

senD 6d. POSTAGE FOR

FREE
@ :

OSMOR LT

GIRCUITS

418 BRIGHTON ROAD
S. CROYDON SURREY
Telephone CRO 5148

17"—£11.10.0
14— £7.10.0

12 months’ Full
Written
Guarantee,
Channels for all
areas.

Demonstrations
daily in our Shop.
Personal colleccion
advised. Insured.

Carr. l4in., 20/,
\7in., 30/=,

REGUNNED, Guaranteed | Year. | Tested.

>~ HOW?
] How do we sell at
this low price?
Sets are ex Rental.
Already well main-
tained. We regun
tubes  ourselves.
Valves and Parts
are manufacturers’
surpluses. All sets
have a written
guarantee covering
tube, valves and
all components.
Only Duke's can
offer this.

Maintenance
Satisfaction

lin. 17in. I5, 14 and 12in. l Guaranteed.
99/6 79/6 59/6 [ 513624, 1iKP4
Ins. and Carr. 10/6. Add 10/- refundable 141, 124,31/74

on OLD TUBE.
TELEPHONES 25/-, Com-
plete instrument with dialing
and bell. Post and packing 5/6.
TRANSISTOR EARPIECES
976. Complete with plug and

lead. Post ané packing 6d.
TELEPHONE |G/ .
HANDSETS I5’6 pair.

G.P.O. standard pat-
* tern. House to Work-

shop, garage, inter-

office, etc. Works off

any small battery.

P. & P. 476,

DUKE& Co(London) Ltd

621/3 ROMFORD RD.
MANOR PARK, E.I2
ILFord 5001/3
Liverpoot St. Stn. to Manor Park
only 10 mins.

110° Tubes in stock. ! and others. Carr. 5/-.

SPARES!
Condensers. €0, 10/-. New

Resistances. [00—5/=,
Assorted sizes, watts, grades.
Volume Controls. 40, 107

New. TV or Radio. Assorted.

VOLUME CONTROL S/W,

with side knob. Miniature
transistor type. 2f= each. 12 for
20/-, Post 6d., 12—116.

VALVES 9d. each. 40—£l.
Thousands of Vzlves available.
P.on | - 4 6d., 12 I6.

LATEST LIST (stamps
only).

777

6 ft. flexible lead
with-cordgrip

Will give a lifetime
of gervice

Heats up from cold
in 24 mins

25 watt model

Heat concentrated
for radio work -

Anatomy o a Superior
Soldering Iron

The Solon range of electric soldering irons includes 15 and 25
wait models for radio, TV and electronic equipmert; 65 wati
models for household and workshop use. Larger models ug
to 240 watt also available.

Select a

SOLON

TRADE MARD
. Used inindustry for over 30 years
QObtainable from your usual radio or electrical supplier

13/ 40a
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‘HOUSING
HI-F1?

This is one of a wide range of cabinets for
every hi-fi purpose—speakers, equipment,
_tapes and records. Soundly designed, superbly
finished, sensibly priced. Send for illustrated
catalogue and name of local stockist.

Lowline Four: 25 gns.

/ RECORDL AV ¢

(Dept. P.W.12), Brook Road, London N22.
Telephone: BOWes Park 7487/8 g

thS. H. ‘I’DI.IHG LTD.

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard K35B Telecon (round) §/6 per yard. Post on above
feeder and cable 1/6 any length

COPPER WIRE, 14 G., H/D t40fc, 17/-; 70fc. 8/6. P. & P. 2/6.
Other lengths pro rata.

RIBBED GLASS. 3in. aerial insulators, 1/9 each. Shell ins 2in.
9d. each, P. & P, 2/-, Up to 12,

EEB"U:’MIC FEEDER SPREADERS. 6in. type F.S. 10d. each.
CERAMIC “T PIECES Type AT. for centre of dipoles,
116 each. P. & P.

2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with t-24in. mast head bracket. PRICE 49/-. P. & P. 3/6.
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low
loss, 178 per yard. P. & P, 2/-, 50 ohm, 300 watt coax, very low
loss, 1/9 yd. P. & P. 2/-,

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/sin 3
switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham bands, marked
on scale. Complete with indicator bulb. A MUST for any
Ham shack, 22/6 post free.

VARIABLE CONDENSERS. Alt brass with ceramic end
plates and balirace bearings, 50 pF, 5/9. 100 pF, 6/6. 160 pF,
7'6. 240 pF, 8/6, and 300 pF, 9/6. All fitted with rear extension
for ganging, P. & P. )/-, Also Flexible Couplers, I/- each.
SETS OF VALVES for ARBB (14) £3.10.0 post free.
$1E&T§RS, 3tin. with 2in. scale, 0-10 mA, 15/-; 0-100 mA, I5/-.
THERMO 24in. round 0-2°5 amp, 7/6 each. P, & P. 16,

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone: CEN 1635

. EXPRESS ELECTRONICS

32 SOUTH END CROYDON SURREY
TEL. CRO 9186

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
1C1 49 6BES 7/-(12AU7 6/9 DH142 8/8(EF91 4/- PL83 -
1c2 7/6|6BHS  5/8|12AX7 6/9|DH150 10/- Er92  b/6|PY33 10/8
1c3 8/8|5BJs 5/9|12BES  8/6]DK9l  4/9(EL41  9/8/PYsL  6/9
1F1 6/6]6BR7  8/9|12BH7 10/6/DK96  6/6|EL34 -|PYB2 718
1F3 2/9[6BWE  6/6 IZKSGTIII- DL92  5/6|EM85 10/-|PYS3  7/6
2Q 8/-|EY51l  T/6iR1Y 6/8
& 6/6/EYSL  10/=[33A1 9/6
1P1 6/6|6F12 6AH 9/ 4/-EZ40 5/8|Us2 78
1P10 5/6|6HEGT 2/- 19AQ5 9/8|EBL41  7/6|EZ80 8/-| U746 718
1P11 6/-|6J7GT 7/6{25L6GT 7/6|EBF80 8/6|EZ81 8/9|U78 5f=
1RS> 4/9|6K70G  5/6130CL 7/8|ECC8L  4/-|HVR2 9/6(U142 776
8/-[30L1 7/6|ECC82  6/8|KT33C 6/-|UBC4l 8/6
5/6|35L6GT 7/6|ECC83 6/8|KT¢6 18/6/UCH42 9/8
1Us §/6 bSluGT 6/=[35W4  8/6|ECC84 8/8(N17 5/6|UF41  8/6
3Q4 5/6|63NTGT 7/6{35Z4GT 8/-|ECC856 7/6|N18 5/6|UL4L  8/8
384 5/8l6veG  7/6(5763 7/6|ECF80  6/6|N19 8/-|uy4L  7/6
3v4 6/-[6X4 5/-|80 6/-]ECF82  7/8/N709 7=l W17 3/-
5Y3GT b/-18X5G §/8|DAFSl 4/-IECH42 9/-/PCC84 7/6|W76 4/6
524G 718737 9/6|DAF96 6/6|ECHS81 10/-|PCF80 7/8/W142 8/
6AK6 5/6(8D3 4/-|DCCE0 12/6|ECL80 8/8|PCF32 6/6|X17 4/9
8ALS 4/-19D7 8/6|DFIL 3/-|[ECL82 7/8|PCL82 6/9[X142 /-
6AM6  4/-|124D6 11/6|DF96  8/8|EF41 9/-|PCL84  8/-| X150 9/~
SATS 5/-{12AH8 10/-|DH76 7/6|EF80 8/-|PL8L 9/8|1277 4/-
6BAG 5/-112AT7 4/-'DH77  B/-]EF86 8/-1PL32 -1zp17 4/-

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

High Stability Resistors iw 5% 500 to 1M, 8d. Midget Ceramica 500 v., 8d
Coax. Super Quality iin., vd. Plugs 94 Sockets 9d. Siticon H.T. Rects.
£50 v, 300 mA {in. x }in. 8/6. Contact Cooled 250 v, 50 mA 6/6. 85 mA 8/6.
NEW TRANSISTORS BY MULLARD. OC19, OC26, 0C68, 25/-; 0C44, OC45,
§/-; 0C70, 8/-; OCT71, b/-; OC72, 0/- 0C72 Matched pair, 12/- 0074 OC75
0078 7/0 QC81, 8/~; OC81 Matched pair, 12/-; OC170, OC171, 7/8,

VALVES MATCHED IN PAIRS

EL34 27/6, BL84 15/-, N709 15/-, 6V6G 15/-, 6BW6 14/- per pair, Push-
Pull 0.P. Transformer for above 3/15Q 14/6. P. & P. 1/6. 12in. P.M.
Bpeakers 80 "24/6. Baker’s "Sel.hurst" 12in, 16Q 15W Stalwart 80/-. 12in.

Stereo Model £8.15.0.

SETS OF VALVES

DK91, DF91, DAF91, DL92 or DL94.,..1

DKN, DF96. DAF96, DL¥6,.....

6K8, 6K7, 6Q7, 6V86, 5Z4 or 6X50

1R5, 1T4, 185, 384 or 3v4 RLY .o
P e and packing 6d. Over £1 post free. C.0.D, 4/~

EC'H42 EF4] EBC4],
87/8

LISTEN TO THE WORLD on TELSTAR our I-VALVE
SHORT WAVE RADIO

Recelves speech and music
from all over the world. Price
includes valve and one ‘coil
covering 40-100 metres. Can
be extended to cover 10-100
metres. Can be converted to 2
or 3 valver and all-malns
speaker use. Total Building

Costs 35 [- P. & P. 2.

R.C.8. TRANSISTORISED
TAPE TUNER

Wonderful reproduction of all your
favourite programmes, Covers full
medium wave band., Special circuit
incorporating ferrite rod aerial and
tuning condenser gives COMPLETE
STATION SEPARATION. Attrac-
tive case size 3i x 21 x 1in. deep. NO
ATANA BN Un S car.
X 3 assis and compo-

n:nt,sucolom; IICOdedt for elai.ssé cc;g; ] 25/- E/‘_.&P'
struction parts supplied w.

stex by steyr instructions. (VI3 battery 2[C extra),

THE R.C.S. PERSONAL SET

//—qd’ For Private Listening
An amazing little set. with bullt-in
ferrite rod aerial bringing in medium wave
at wonderful volume, Sturdy - case.
napam Size only 23 x 3; x 1lin. Fits into the
7 palm of the hand. Drilled chassis colour

_ll coded for eas¥ assembly. Total Bulldlnz
Costs (lnclud ng earpiece) 30/

R.C.S. CRYSTAL RECEIVER
Covering medium wave band. Ideal for the
beglnner' All components in- 8/6 &P

luding 1/5.
(Suibable headphones 9/8.) Easily converted to
1-transistor or 2-staire transistor receiver.
All parts available separately. Send S.A.E. for free lavout plans

and parts lists of anv of the above sets.

R.C.S: PRODUCTS (RADIO) LTD. -

11 Oliver Rd., London, E.I7. (Mail Order Only)
Export Trade enquiries invited

WwWWwWWw.americanradiohistorv.com
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E 70 AMBITIOUS ENGINEERS

="THE LATEST EDITI_UH'UF.EHEIHEEHIHE OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full dertails of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how-to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age or e)}pcncnce, you cannot afford
to miss xeadmg this famous book. If you nre
carmn¥ less than £25 a week, send for you
;I{E{NGINEERING OPPORTUNITI ES'
lay—!

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE[21),29 Wright's Lane, London, W.8

WHICH 1S YOUR PRM‘»“GM- INCLUDING Forgn

PETSUBIECT? | £ OIPMENT T00LS!

Mechanical Eng.. The specialist Elec-

Electrical Eng., tronics _Division of
;lvll Engineering, lmcc Pn:ti'nl l:l\d Theoree B J.E.T.”
adio Engineering. tic Courses for beginners in
Aﬂ(nmngllu Engf Radio, T.V., Electronics, £tc., qu offers you a
Aeronautical Eng., AM.BritLR.E. City & Guilds %3 ‘"Z“"N "“"',;
Production ENEg.. Radio Amateurs” Exam. 7€ “’I ome Wit
Buliding, Plastics, R.T.E.B. Certificate f"ﬂ:"‘-‘a equipment.
Draughtsmanship, P.M.G. Certificate sk for details,
Televislon, ete. Practical Radio
Radio & Television Servicing B.I.E T
GET SOME Practical Electronics DULOLSOLTO
Electronics Engineering SCHOOL OF
LETTERS AFTER Automation ELECTRONICS
YOUR NAME!

ORI POST EOUBON NOW F

A"'\“.'h','.'l’.';}’,.",:i- B Please send me your FREE 156-page a
A.LO.B. a **ENGINEERING OPPORTUNITIES™ a
A‘:I"?Ig?:':'! @  (Write if you prefer not to cut page) a
M.Brit.l.R.E.
City & Gulids 8 NAME a
Gen. 00{:. ofesg'ucnlon [] [}
C.»

a ADDRESS ™
[ a
i .

] 5

SUBJEC

B AT ITEREeTe ME SE/2] @

THE B.I.E.T. IS THE LEADING ORGAMNISATION OF ITS KIND IN THE WORLD

MODERN TAPE
'RECORDING
AND HI-FI

’ Reaily expert guidance on hi-fi and
’ stereo. tape-slide shows and cine-
’ synchronizing, a complete trouble-
shooting chart for audio mainten-
} ance, accessories survey, sound
vocabulary and directory of tape
’ clubs. By Ken Peters.
’ 30/- Postage 1/-,
THE RADIO AMATEUR’S HAND-
P BOOK, by ARRL., 1963 ed.
’ 36/-. Postaze 216,
WORKED RADIO CALCULA-
p TIONS o A T. Wits, 15
Postage
’ RADIO & LINE TRANSMISSION
’ by G. L. Danielson and R. S, Walker,
Vol 1, 24/=; Vol. 2, 22/6. Postage
’ 1/- each.
’ SERVICING TRANSISTOR
RADIOS & PRINTED CIRCUITS,
p _byl.lane 42/-. Postage 113,
ELEMENTS OF ELECTRONIC
P " CIRCUITS by ). M. Peters. 2i/-.
’ Postage I/-.
RADIO VALVE DATA, Tth ed.
f:dmpnlad by “W.w.” -, Postage

COMPLETE CATALOGUE /-

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books
- 19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

VvV VvVVVYVY

AMPLIFIERS - TUNER UNITS - SPEAKERS - VALVES
TRANSFORMERS - TRANSISTORS - STYLI - P.U, HEADS
—— COMPLETE RANGE OF DO-IT-YOURSELF KITS —

NORMAN H. FIELD
ELECTRONICS
68 HURST STREET, BIRMINGHAM 5
(Opposite the Hippodrome)
Tel. MID 3619

We buy Amplifiers, Radios, Hi-Fi Equipment and Tape
Recorders.
Repair Specialists. Mullard High Speed Valve Testing.
Many valves at half price.
Visit our Saturday Bargain Basement.

BBC ° ITV * F.M. AERIALS

B.B.C. (BAND 1), Tele- 2
scopic loft, 21/-. External MET”ES
S/D 30/-.

L.T.V. (BAND 3). 3 Ele-

'Enxi?xfe é"“ ag?y 25/- ? The thrills of VHF Amateur Radio
mounting, 3 Element, 35,_ can now be yours for as low as 39/6,
5 Element, 45/~ complete kit, by post 2/8 extra.
COMBINED B.B C./ITV Tunable range 70-150 Mc/e=. Write
Loft 1+3, 41/3: 48/9. today for interesting literature, s.8.e.
—. Wall mc;lgmt cn}iul;:gy %ﬂ%‘ please. If a newcomer to Short Wave
63/9,1+5 '71/ ! Radio, ask for free copy of world~
F.M. (BAND 2), Loft S/D, 12/¢; “H". famous ‘‘Globe-King” Short Wave
30/-, 3 Flement, 52/6. External units Kits and other receivers., Stamp for '
availablo, Coax. cable 8d. vd. —Coax post please, not s.a.e.

plugs 1/3. C.W.0, or C.0.D. P.P, 3/-
Send éd. stamps for {llustrated llsts.

Band IV 625 line Aerials also available. I.'OH NSONS (Ra&dio,
K.V.A. ELECTRONICS (Dept.P.W.} .
3B Godstone Road, Kenley, Surrey, CRO 2527 St. Martins Gate, Worcester
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SPEAKERS - irc. | OUR FAMOUS

rLesse,ete oo L READIPACKS

BESETE) © 8 noa 100 resistors iw to Gw
meg.
g"é}" e.l‘llptlca lzlﬁ No.2 25 condensers 1pf to

n
10x6in. .,

Price List of Chasis & Cases
Chassis 18 swg Aluminium

5. 1000pf 5% t0 20%.
= No. 3 20 condensers 1000pf to

1mfd.
No. 4 12 condensers .01mfd to

6x 3x2in. o /4 1
8x 4x2in. 0 a0 .. 8/11 No.525 Hi-stab resistors
8x 6x2iin. ., o0 .. Bi- 1, 2 and 5% 10ohm-25meg.
10x 6x2Hn .. 9/1 | No.6 10 wiw Resistors fohm-
11x 7x2kin. « 99 82K ohm.
12x +in, . _9I5 No.74 Cnrbon controls, vol-
12x 8x24in. .. 10/8 tone, etc.
14x 5x2iin, .. 10/6 All at 8/6 each. POST FREE.
14x 8x2in. .. 116
S

X s oo

Cases

1 llS(.Tr. STEELRCAtSES T SWITcAl:!Ens cFlg% UITs

oping ectangular
Front Small

4x4xdin. 10/6  4x4x2iin. 8/8 M u I'I' 3 i

8x5x5in. 16/-  6x4x3in. 10/- To specification and
12x6x6in. 25/6  8x6x3in. 12/6

“Mullard approved”

{(ec’}aligular Standard

0x 7x7in. .. 2716
12x 7x7in. B 34/-
14x .o .. 3786
14x oo .. 478
16x 00 .. 52/6
i SR /
X 8x. . - TR7 3V Tape Amp. Eqz 4
19x10 oo oo .. 68/- | TR8 Tape Pre-Amp. Rec/Piay 16/8
P.P. extra. TR® Tape Pre-Amp Eqz.. 4
Postage and packing extra on | TR10 Btereo Pre-Amp. Selector 18/6

all items will be quoted accord-~
ing to size etc.

We will be pleased to quote for ono
special sizes and finish on quan- . :
tity orders of 50 and above. P. & P. 1/- per switch.

TELE-RADIO ((943) LTD

189 EDGWARE ROAD, LONDON W.2
PADdington 4455

TR11 Stereo Pre-Amp. Ch/E 9/6
TR12 Btereo Pre-Amp, Stereo~

PRACTICAL WIRELESS

December, 1963

BARGAINS IN TRANSISTORS
The latest Mullard M Series. OC44M, two OC45M,
OC8IDM. Two OCBIM matched pair. Qa9 diode,
Complete Set, 2216, OC44, 316; OCA45, 3/-; OC71, 216;
0C72, 31-; OA8I, 213; GEC S6 Good AF General
Purposes, 2'-; GET873 RF, 273,
TRANSISTOR ELECTROLYTICS: I[4F, pr 4uf,
Suf, 8uf, 16uf, 32uf, 50uf, 100uf, all |5 volt, 113 each.
HIGH RESISTANCE PHONES: 4,000 ohms.
Chinese, 1116 pair.
EARPIECES wnth cord and 3-5 mm plug. Crystal, 4/-;
180 ohms magnetic, 6/6; 80 ohm 2-5 plug, 4/,
CARTRIDGES, Monaural. Acos GP59-5 high output, -
15/-. Acos GP65 |G medium output, 15/-, to fit most
Garrard, Collaro or B.S.R. pick-ups.
STEREQO Ronette S106, 25/-,
SPEAKER CABINET. The HAYDON (17 x |5 x 8in.)
Designed to take a 12in. heavy duty speaker. Made of
2in. wood. Ideal for bass guitar. Covered with Vynide
and Vynair in contrasting colours. With strong
carrying handle, 60/-, post 716 extra.
SPEAKER suitable for above cabinet. R.T.C. I5 ohm
I5 watts. Heavy duty 12in., £5, post 4/-.
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82, AC Mains.
Mounted on board with 8in. speaker. Pilot light and
Tone Control. £3.10.0 complete, post 4/6.
ELECTROSTATIC Tweeter LSH75 with diagram,
only 2/6 each.
CONNECTING WIRE. Stranded or Slngle. Various
colours, our selection, 100ft., 4/-,

TERMS: C.W.O.

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

(four minutes from Tooting Broadway Underground Station)

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1R5, 185, 1T4. 3v4, DAF91,

334, DFSL
DKs1, DL92, DL94, SET of 4. 15/-.

DAFY, DF96, DK%, DL, SET of 4, 23/-,
0A2 4/6 DL33 7/- PCF80 5/6
1D5 4/9 DL35 /3 PCF82 6/6
1R5 4/6 DL92 /9 PCL82 6/9
185 /6 DL94 / CL83  8/6
1T4 /3 DL9% /9 PCL84 4/6
354 /! BI1 2/- PL36  8/6
3v4 /6 EBC4 7/- PLsl 7/-
5U4G L/ BF80  7/- PL82 b/3
5Y3GT 4/3 EBL2l 8/6 PL83 5/3
574G 71= CC40 7/~  PL84 6/-
6K7G /. ECC81 /! PY3L 8/~
6K8G /6 ECC82 4/86 pyy gjg
6Q1G /3 ECC83 4/8 pysy B/
6V6G /9 ECC84 5/9 pygl gig
6X5GT bl CC85 7/~ Dpyae g3
I2KTGT 8/6 ECF8) 6/~ Pvss  ars
12KBGT 8/6 ECFS2 /8 [0
12Q7GT CH 19 5B 2
12SN7GT b/ c / 719
35L6GT 7/ F41 /6 UAB 5/8
357Z4GT 4/ FB0 4/- UAF42 7/6

A2 /6 EF85 4/9 UBC41 6/6
AC/TP 18/6 EFS6 g/~ UBF80 7/~
AZ3L /9 EF89 /9 UCCS5 6/8
CL33 / F91 79 UCH42 7/3
DAC32 8/- EL4l "3 UCHBL 7/3
DAF91 3/ 1,84 /3 UCL82 8/3
DAF9 5/ Y51 /! C 8/6
DF33 i Y86 /9 UF4l /9
DF91 / 740 /3 UFe  6/3
DFg%6 / 2,80 6 UL4L 611
DHT77 L/ 2,81 /9 UL84 6/3
DK32 /6 KTwsl 4/9 UUB  11/8
DK9lL 4/ MUI4  4/86 UY21  8/3
DK92 6/9 PCC84 b5/9 UY4 4/6
DK /3 PCC89  77/3  UY! 4/-

Postage 6d. per valve extra. Any Parcel
Inmu-ed Agalnst Damage in Transit 6d. extra
C.0.D. Parcel 4/3 extra.
Ofﬂce address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.i16

Please mention
“Practical Wireless”
when replying to
Advertisements

RADIO BOOKS
BASIC Ll FL1‘RIL[TY

ECTRONICS
TESTED SHORT “ AVI-‘ RECEIVER
CIRC UITS USING M. AT.
TESTE. SHORT WAVE SUPERHET
ng IVI-‘R CIRCUITS USING MICRO-
ALLOY TRANSISTORS 8/8
22 TESTED Circuits using

Micro Alloy Transistors 5/6
AT A GLANCE Valve and T.V.

Tube equivalents 4/«

BRITISH Transistor Directory 9/~

OSCILLOSCOPE Book 5/6

USING an Oscllloscoij -

OSCILLOSCOPE Equipment 5/6
MULLARD Transistor Radios

MULLARD Ref. Transistor Cirets, 18/6

EXTRA Equipment Tape Recorder 6/6
COIL Design and Construction /6
TRANSISTOR Audio Amplifiers 8/6
TRANSISTOR Circuits for Radio
Control of Vlodels 8/=
RADIO Servicing lnstruments
BOY’S Book of Crystal Sets 3/-
SERVICING Transistor Receivers 8/-
ELECTRONIC Novelties 5/6
ELECTRONIC Gadgets b/~
RADIO Valve Data “Wireless World” 7/-
BEGINNER'’S Guide to Radio 8/6
MODERN Transistor Circuits for
Beginners §gf-
TRANSISTOR Test Equipment 44~
TRANSISTOR Circuits for the Con-
structor (Bradley) Nos, 1, 2, 3and 4 4/- each
books include postage. List S.A.E.

SELRAY BOOK

60 HAYES HILL, BAYES. BRO\ILE

KENT. Tel. HURstway 1818

www.americanradiohistorv.com

SHORT-WAVE
o EQUIPMENT’

AND

SHORT-WAVEKITS

H.A.

Famous for over 25 yvears for
S.W. Recelvers and Kits of Quality.

H.A.C. were the original suppliers of
SHORT-WAVE RECEIVERS KITS for
the amateur constructor. Over 10,000
satisfied customers—including Tech-
nical Colleges, Hospitals, Public
Schoois. Hams, etc.

Improved designs with Denco coils:
One-valve Kit, Model “C’’. Price 25/~
Two-valve Kit, Model Price 50/~
New Addition: Model “K”.

Super sensitive “All Dry” Receiver.
Special inc. price. Complete Kit, 77/-.

All kits complete with all components,
accessories and full instructions.
Before ordering call and inspect a
demonstration receiver. or send for
descriptive catalogue and order form.

POSTTHISCOUPON NOW !
“H.A.C.” SHORT-WAVE PRODUCTS

(Dept. l‘H). 44 0ld Bond Street,
London W.1

Please send me FREE and without
obligation your 1963 literature.
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STAR DXER S.R.-10 £24.15.0 }
General purpose 'super het communications receiver for A.C. mains, 220-240 volts, cover-
ing 580 Kc/s to 30 Mefs in four switched bands. Slide rule Lumng dial, electrical band-
spread. internal speaker, panel 'S meter, noise limiter, B.F.Q., phone jack. Ferrite |
and whip aerials. Handsome grey crackle cabinet 13t x 8t x 5¢{n. Wt. 12 lbs. Full
instruction manual. BRAND NEW CURRENT M
1RO SENJOR RECEIVIIRS. Complete with 9 colls, £17,10.0. S.A E. for full details,
PCR-3 RECEIVERS. 3-wave bands. medium wave and 2 short wave. {from 120-13
qutr«:s Good condition, tested. 8 gns. Carr. 10/-. A.C. mains internal power supply
eXtra.

SITICON RECTIFILIS. Type 1BAZ (4 X 4i1.) will handle 250 volts at up to 500 MA.
Replaces any TV metal rectifier. 7/8.

Tinest guality Canadlan with Chamois ear muffs and
vy’lth lead and Jack plug. Noise exclud12nk supremely

NG ONE
leather covered headband
bl BRAND NE o3t 1/6

comfortabie

3 G R l() operated ranges covering
50 Kc/s to 80 Mc/s. For use on st.andard A.C. mains. Packed 1n original transit cases with
accessories Post -war type ln new condition. £15, Carriage 10/-. REAL BARG
T RECEPTIO 0/ Consists of T identical recelvers in one cablne
Each receiver 1s complete winh 14 modern miniature valves (3 x BAKS, EF91. 3 x EF92,
2 x EBOI, 2 x 12AT7, QS70/20. ELS1 and 5U4G) its own stabllised AC mains power
supply and spaaker Intended for reception of one fixed frequency between 60-100 Mc/s
according to crystal used but ideal for modification to 72 Mc/s or 144 Mc/s. Price
complete £7.10.0 (Carr. £1) or individual recejvers (less cabinet) £3.19.8 (Carr. 7/6).
Cireuit supplied.
ARS8 SPARE ‘AL\F\
valves (14). 50/, P & P

Complete set of BRAND NEW indlvidually boxed original

crackled steel

n heavy gauge
BRAND NEW,

A L ac
cabinet 11 x 10 X 61n wlth rubber feet. A SUPER QUALITY unit.
for ONLY @5/-. P & P.

t-88 VIBRATOR PAC I\\ Por 6 v. operation.
rectitier. BRAND NEW in original cartons, 17/6. P.

MICRO-3V R, wA. Made by R.C.A.. Weston, Westinghouse, and other
famous Amex lcan manufacturers, Circular 2iin. flush panel mounting. Dials are en-
graved 0-15. 0-600 volts. As used In the American version of the '19 SET". TESTED
AND GUARANTEED 15/-.

CHARLES BRITAIN (RADIO) LTYD., 11 UPPER SAINT MARTINS LANE, LONDON, WwW.C.2
TEMple Bar 0545 Shop Hours 96 p.m. (9-1 p.m. Thursdam Open all aay S‘amraw/

RES/CAP. BRIDGES®LE .. *

Checks all types of resistors, condensers
6 RAN

Lgmplelr.e with vibrator and 074

| THE AMATEUR RADIO
HANDBOOK

| by R.S.G.B., 3rd editlon, 34/-, postage 2/6.
‘fested Superhet Circunits for Shortwave
and _Comm. Recelvers using M.A.T.s,
| 6/-. Postage 6d.

T.V. Engineer’s Pocket Book, by Hawker,
| 12/8. Postage 1/-.
| Amateur Radlo Call Book by R.5.G.B,,
| 4/8. Postage 6d.
Electronies Pocket Boolk
21/-. Postage 1/-,
How to Listen to The Worild, 19¢3-61 ed.,
by Johansen, 14/6. Postage 1/-
Wireless Servicing Manual, new ed. by
Cocking, 25/-. Postage 1/-.
Understanding Amateur Radio, new ed,
by A.R.R.L., 19/-. Postage 1/-.
Special offer of Miero Alloy Translstors
ete. Send for llst.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoimnx Lisle Street.)

Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
. Please write to:
RADIO MAIL (Dept. PS)
Raleigh Mews, Raleigh Street, Nottingham

by Hawker,

I'IRST CLASS ADIO

END T/V COURSES..,

GET A CERTIFICATE !

After brief, intensely interesting study
~—undertaken at home in your spare
time—--YOU can secure a recognised
qualification or extend your knowledge
of Radio and T.V. Let us show you how.

FREE GUIDE

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

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. it moy well
prave to be the turning point in your
career.
FOUNDED 1885—OVER
e 150,000 SUCCESSES e

Footbali Pooi
Computer

@ FORECASTS RESULTS

@ CHEAP, EASY TO BUILD

® ANYONE CAN OPERATE IT

® SCIENTIFIC AID TO WINNING
Analogue Computer

@ Very simple, cheap, easy-to-build circuit.

@ Multiplies and divides.

@ Fascinating demonstration of computer

principles.

Both Circuits for 376, Post Free.
Noughts and Crosses Machine
Full Circuit of our unbeaten machine, 36,
Post Free.

Multimeters
FREE with any Multimeter or Multimeter
Kit purchased in November or December:
Parcel of Components value 10% of purchase
price, Send stamp for details of kit, and
illustrated leaflet. Prices are already rock-
bottom, so you can’t lose, e.g., 1,000 o.p.v.
35/-, p.p. 116; 10,000 o.p.v., 7276, p.p. 116;
18,000 o.p.v. kit, 65/-, post free; 30,000
o.| pv 99'6, p.p. 2-; 50,000 o.p.v. 14276,

PLANET INSTRUMENT CO.,

25 DOMINION AVENUE, LEEDS 7

CHAMBERS COLLEGE

Inst. of Engineering)

(incorp. National
(Dept. 461), 148 HOLBORN
LONDON. E.C.I
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ELECTRONIC
CABINET

iAG MAKERS LTD

No. 9 Workshop, Grayes Place,
Slough, Bucks.

VALVES

SURPLUS or EX-EQUIPMENT

EBYI 21- | PCL82 476 | 6FI 3/
EBFBO0  4/6 | PCLB3  S/- | 6FI2 2/-
EBF89 5/- | PCLB4 6/6 @ 6FI2 51-
ECH35 6/- | PL33 7/- | 6Fl= 51-
ECC8I 36 | PL36 7!- | 6FI5 (18
ECC82 316 | PL38 10/- | 6L} 7/-
ECC83 4/- | PL8I 6/- | 6LIE 6/-
ECF80 4/6 | PL82 4/6 | 6P2% 51-
ECF82 5/- | PL83 §/- | 6P2L 8/-
ECC84 5/- | PY3I 6/6 | I10F1 3
ECLBO  4/- | PY32 7'6 | 1OPI3 676
ECL82 6/- | PY33 7/6 | IOPI4 63
EF80 2/- | PY80 36 | 2001 41«
EF85 46 | PY8I 3/6 | 20F2 [
EF9I 116 | PY82 36 | 20L! 8/-
EL33 §- | PY83 6/- | 20P| 7!-
EL84 46 | PZ30 7. | 20P3 7/6
EY5I 3. 1 U24 6/ | 20P4 12/-
EY86 46 | U25 &/~ | 20P5 76
EZ80 4'- | U26 6/- | 30P4 7I-
EZ8I 476 | U191 - | 6CE 10/-
G232 5/- | U301 9f- | 102 10/-
KT33C 4/- | Lsdl 14/- | 10CI 10/-
KT36 7/- 1 UBC4l 5/- | ECH42 6/-
PCC84 4/6 | UCCB4 716 | UF42 2/6
PCFg0' 4/6 | UCFB0 7/6 | UAF42 5/-

Many other types available Post 6d per valve.
LINE OUTPUT TRANSFORMERS

AND SCAN COILS
FERGUSON: 204, 206, 306.....
PYE: V4, V14, VI17
EKCO: 221, 231........

P. & P, 3/6 on each of above L.D.P.T'S.
FIREBALL TURRET TUNERS
All ex-equipment ..17/6 ea. P.& P. 3/~
AMPLIFIERS Complete with output
transformer and Gin. 3£} speaker, mounted

on board.

Type A using PCL82 & PY82 39/6 c’plete.
Type B using PL83, 12AU7, 2,
45/6 c’'plete.

Post 2/6 extra either type.

CABINETS

We make a complete range
of cabinets or will make to
your own specification,

GRAM CABINETS
For single player........£2
For autochanger ...

oelele A3
P. & P. 5/- per cabinet.
SPEAKER CABINETS
With sloping fronts, all col-
ours. Sin. 9/-, 6in. 10/6,
8in. 15/-, 10in. 18/-, 12in. 25/-
P. & P. up to 8in. 2/6, 10m. 3/-,
12in. 3/6.
Trade enquiries invited for
cabinets.

SPEAKERS, ex-equipment, 6in, 5/,

7 x 4in. 7/6, 8in. 7/6. P, & P. 2/~ ea.
CONTEMPORARY TABLES

With formica wood grain or patterned top

and black legs with adjustable ferrules.

Size 24in. long and 12in. wide. Ideal for

TV or cofiee table 30/- ea. P. &P.3/6
All enquiries S.A.E. please.

TERMS: C.W.0.
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HERE'S A LOW COST WAY
T0 GET INTO
REALLY PROFITABLE
T.V. SERVICING FAST!

Maybe you enjoy fixing electrical gadgets or
the odd radio or two. Maybe you wish you
could. In either case you are probably just
the man who could benefit from a new
revolutionary type of television training
programme now being introduced for the
first time.

Knowing that early success will usually
8bur a man on to greater achlevement, we
have made a point of teaching first how to
make the easiest T.V. repairs, Since the
eastest T.V. repairs are the ones most often
found on service calls, you are ready to
make money right after the first lesson.
Then as you progress you will learn how to
handle every kind of trouble found in all
makes of T.V. sets.

Here for example are some of the items
covered in the eourse:

1. Simple adjustments to correct poor

pictures,
2. Circuit faults indicated by a poor
Pattern.
Finding bad
picture faults.
Antenna prineiples and praectices.
Facts about the T.V. signal to help
you in repalr work.
All about Cathode Ray tubes,
How to tell what Is at fauit.
Explanation of television ecircults,
. U.H.F. converters and tumers.
0. Television test equipment and align-

ment,
. Advanced trouble shooting by picture
analysis,

This is a real home study course that has been
bound into one giant 8 x 11in.. 192 page manual
to reduce cost.

Compares favourably with some courses

costing very much more! By creating a

mass market through large volume sales

and eliminating individual letter writing

&e ;re %ble to pass on these savings directly
ou! §

The course features over 325 different line
drawings, circults, servicing charts and
illustrations to simplify the text and make
Your study more enjoyable. Soon you will
be well on your way to becoming a first-class
television repair technician !

YOU TAKE NO CHANCES WHEN YOU
DEAL WITH SIM-TECH

You must be convinced that this 1s the best
value you have ever seen in television
training, otherwise you can return the
courde (or have your money refunded if sent
with order) after you have examined it in
(si'our own home for a period of seven full

ays.
The price? Only 36/~ per course, plus postage
and packing, 1/6.

- FREE TRIAL OFFER
Terms only 5/- Per week if you wish,

valves by observing

E Bepua pa

To SIM-TECH BOOK COMPANY Dept. BTI,
West End, Southampton, Hants.

[] -Please send your Television Course for a full
eeven days* free trisl. If not delighted I may
return the ‘courae post-paid without further obliga-
tion on my part. Otherwise I will pay cash or 5/-
ze;ﬂg until 87/8 plus 2/6 service charge, total 40/-,

[J. Tick here if enclosing full price of 87/6. (Same
7-day money back } NOTE: Cust

‘who send cash with order get in addition a 71.page
book on TELEVISION FAULTS. (This offer
closes March 3lst, 1964).

Overseas customers please gend full amount (in-
cluding Ireiand).

Name ..,
Addrem ,

L P 1 -

PRACTICAL WIRELESS

@ Add this
NEW
INSTRUMENT 1‘
to your

TEST

GEAR!

The compact, sensitive TRANTEST
gives audible indication of continuity,
tests insulation of anodised surfaces,
detects ‘‘dry Jjoints”, etc., provides
adjustable response (between 0.5 and
5 ohms) to a resistance across the
probes. Will not indicate continuity
through inductive or capacitive impe-
dances, or damage semi-conductors,
Unique design beautifully made, used
by laboratories and manufacturers.
Employs long-life PP3 battery.

M-P<E
TRANTEST
AUDIBLE CONTINUITY TESTER
£4.10.0 post free
(with probes, without battery)

Ovrder now from manufacturers
or write for free detailed leaflet;

MeP+E (rinchiey) Ltd.

Dollis Park, Finchley, London, N.3.
Finchley 7742

PADGETTS RADIO STORES
OLD TOWN HALL,
KNOWLER HILL,

LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

ARMY SET TYPE 19Mk. 1Il. Complete
with one 6K8, four 6K7, one 6B8G and one
6V6 valves. The Recelver side of the set is
complete In every way, including the 500
micre-amp meter. The valves and a few
parts have been removed from the ‘‘B" set.
Clean inside, soiled outer case. We are
offering a first class receiver at the special
price of 32/-, carriage 10/-. Grade II, 20/-,
carriage 10/-.

Remote Control Unit for 19 Set, complete
with Bell Morse KeV. etc., 19/8, carriage 7/6;
two for 20/-, carriage 10/-,

Valves Removed from TV Sets, Tested
on a Mullard Valve Tester, and are 100%

as new. Three months unconditional
guarantee. POST FREE.

ECL80 2/- | 10C2 5/- | PL82 5/~
ECC82 3/~ | 10F1 1/- | PY80 5/-
EY51 2/6 | 10P13 5/- | PY81 4/-
EB. 4/6 | 10P14 5/- | PY82 5/-
EB91 gd. | 20D1 3{- | PZ80 4/-
Ergl 9d. | 20L1 5/- | PCF80 4/68
6SNT 2/6 P4 8/6 | PCC84 4/68
6F1 1/- | 185BT 8/8 | EZ50 1/6
6F13 2/~ 281 5/ | PL83 5/-
6F14 5/- | U282 5/- | PL33 4/
6F15 5/~ 1 U329 5/- | PL38 8/-
6LD220  5/- | KT36 5/~ B36 4/-
PCL62  5/- | PL81 5/- | N37 5/-

EF80 1/8 or 10/- per doz. Grade II, EF80 for
test purposes, 4/- doz.

New Vvalves Ex. Units, POST FREE.
6K71/8, doz. 12/-, 6KB8 2/8, doz. 22/-, 6V6 2/8
doz. 22/-, 807 U.S.A. 6/-. PP3/250, (PX4) 5'-
AC2PEN (PEN A4) 2/6. 5U4 3/-. 6SNT 3/-,
6V6GT 4/6, EF9l 1/8, ELI1 1/9, 6F6 2/-, 574
6/8, 5Y3 4/8, 6X5 4/, EF50 1/-, 6/- doz.
ARPI2 1/8, 6 for 5/8, box of 50 19/-,

1T4. ARTP2 2/-, ART4 2/-, APP37 2/-, ARS8

P.M. Speaker all Perfect. Ex. TV Sets.
POST FREE BARGAINS. All 3 ohms.
Rola 6 x 4in., 5{-: Goodmans 7 x 4in., 7/«
R. and A., 7 x 4in., 6/-; Philips 5in. round,
6/6; R. and A, 6in. round. 5/-; 10in.
round, 12/6; 12in. round with Tweeter new,
28/8. Speclal price for more than one
speaker.

New Boxed 12 volt Vibrator Packs, with
spare vibrator. Type P, volts at
150 M.A,, 18/~. Carriage 7/6.

13 Channel 14in. TV Sets. Untested. 30/,
Carr. 10/-. 13 Channei 17in. sets, untested.
5;31‘2 Carr. 10/-. Well packed sent at owners
risk,

TV Tubes, completely rebullt and refaced.
12 months guarantee. Sizes up to 17 inch.
Special trade price of 75/-. Carriage and
Insurance 7/6.

Reclaimed Tubes. 14n., 30/-. Carr. 7/6.
6 months guarantee.
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Lewis

have the
Cabinet

THHBITE R

for you

We can supply any cabinet =
£ to your own specification =
This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
-.COUNTRY

= Equipment is also our
= speciality.

The Grosvenor
Price 18 gns.

The Lowboy
Price 24 gns.

G TG GTI

g

radio

100(Pi23) Chase Side, Southgate,
London, N.14. Pal 3733/9666

Send today for the two new
Lewis Catalogues

Designed to assist your cholice of
cabinet and equipment.

THE New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever
prepared. THE unique 60 page equip-
ment eatalogue.

Please send your two new catalogues.
enclosed is P.O. for 3/6 which will be
credited against any purchuse I make.

Name

Address.......

BLOCK CAPITALS PLEASE
SURHHBEIMIEIINE NS
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G UARAliTEED v HIGHEST QUALITY—
v A L v E ' ' ’ 0 ,G COMPARE OUR PRICES
<
Carr, & Ins, 12/6. GGMUAl:ATsTHEoEgI NEW TYPES
ont! n
MV 81/74
. MOST MULLARD, A
by return of post Mazpa, cossor, |12in.  £2. 0.0 £3. 0.0 | £3.15.0
THE MOST ATTRACTIVE COMPETITIVE VALVE j|EmiTRON, EMI- 14in £2.10.0 £3.10.0 | x¥ somt
LIST IN THE COUN SOOPE, BRIMAER, in. 0. 0.
OUNTRY X X FERRANTI TYPES, . £4.15.0
All valves are new and unused uniess otherwise advised |{ PROCESSED IN 15-17in.£3. 5.0 £4. 5.0 | cam 1%
R MW 43/64
POST 3 MONTMS |[FREE TRANSIT - racrory  [21jn,  £3.15.0 £5.15.0 | £5.0.0
SURANCE.
1 Valve 6d., 211, 1/~ |GUARANTEE |or Mouey back G 700 RESISTORS  6/6
FREE for 12 or more| 1n writing  with |tee o0 Goods f returned SPECIAL TEMPORARY OFFER o
valves, every valve, within 14 daya. Due to huge Bulk Special l;urcha.se Excellent. Sizes §-3 watt. - i
o we are oftering MW 31.74 Tubes at N Ty
0Z4 4/ 6K7 _ 5/0)20D1  8/5 DL8s  0/-|EZ40  8/6/U18  7/6 || the unrepeatable price of 20/-. MW 100 CONDENSERS 10/-
1A7GT 9/6 6K7G  2/-|30F2  9/6|DLO8  5/-|Ez4l  6/B[U22  8/8 [} 36,24 ditto, 89/~ P.P. 12/4. The Miniatare Ceratle apd Bilver Miou
1CHGT  7/6 BK7GT 4/6/20L1  16/-\DL84  6/6/EZ80  5/9|U24  IB/6|] aboveare guaranteed for 6 months. Condensers, 3 pF to 5,000 pF. LIST
i goman mon ORI Ehallie 38 ZACE Ve
20P3  12/6|EA 00 7/~ p — s
DT s emae T IameRY (Y 0lEABCso ofélaTic 1s/e|lual 7). (PM; SPEAKERS.  aq Top Makes | 1g POTS, = Populsr values 0K to
e B6LL  o/e|o0ps 1/ |EACOL 4/-/Gz3s 7/@)uad 14| M T[G 3 o, 86 |2 Meg. Unused mixed, pre- 4 G
ILDSs  4/3dL8 78|o5A0c  8/-|EAFes 8/3(GZ3¢ 11/g)U3s  12/6|  Bin- x din. set, long sp., switched, utc. .
{ﬁ?&, 4;8 g{w g/g 25L6GT 7/0|EB34 y/s gi{ g/e ggg 22]/6 (n!lONDENSEI]{a. 20 m“ﬂi é—:lectrolyue,
1 19/25Y5G  8/-(EB41 -|HL41DD 8/6 any popular sizes. B
IRS = 5/6/6L18  12/6|3524G 7/-|EBS1  3/3[HN309 19/-US2  4/9 VALUE'! Value £5. e price. 10/=
s omeose sz 8-EBCH SN esum 4o A t
7/8|85Z6G  8/-|EBC4 T
.U GARA JMomel KRR Wel )| AL SN | ||, SILICON RECTS,
= 0 high gain preamp stage, 250V 500mA standard TV replace-
Yok dhics G IE Goml | W BRI M | || eert ol i Grorse,
a.;.'g 84[/0 gg‘;e’r g;- SOFLL 9/8 ggm 1_3;9 g‘rel slg ggu 1353 ::)acg(;‘.e "cumlll’l“.xli(l‘t r\;i‘(‘ 1‘,"0 Ilzl.
1 - .|S0L1  6/6|EBL31 17/6|KT 4 b - o 2
Qe 7/-|8SA7  5/9(30L15 s8/9|ECS2  4/9|KT86 13/6/U320 8/ tone ease, Tone control, 3 VALVE AMPLIFI ERS
g4 5/~ 88C7 4/9|30P4  9/6[ECOl  4/6/KT76 8/6/U338 1l/8 negative feed-back, ready Kit of new parts, consisting chasals,
ave 6/6/88G7 4/9(30P12  7/8/ECH2 8/6/KT88 19/-|U404 8/~ for immediate use, indtvi- mains and output transformuers, valves
GR4GY 8/6 68H7 9/-|sople 18/6|ECCS1 7/6]KTWe1 5/9(U80L 19/~ dually tested. Amazing (P61, 6G6G, 6X5G) and sll components.
T4 8/- 8837 5/-|30PL1  9/3|ECC38  4/-[KTW6S 6/6/UABCSO 7/- volume and clarity. ideal With full instructions for making high
304G 9| 88K’ 5/-|30PL18 9/6|ECC38 4/6|KTWe3 5/9|UAF42 7/0 for guitars, record pilayers, gain amplifier with separate base ami
AV4G  7/6/68L7GT 5/9/85C5 8/6|E 9/-|KTZ68 11/-|UB4l  7/- p.a. in small halls, bab treble controls, negative fexd- 29 /_
AY3G  4/9|68NYGT 4/6/35L8GT 8/-|ECCS5 5/9|L63 3/.|UBC41 7/ || 8larms etc. Easlly worth £5. baak, ete. Truly unusual value at
BYSGT 8Q7  6/o|3sw4  6l-|ECcev o/e|LNlse e/6{UBCS1 /e || Our price v hilst e —
IeiaT oleleasy  a/elsszeor sia|mces1 4/lmuls 7)-|UBFS0 710 || stocks last, Care. 45 /- | | e0-a%, low o 64, vd, 25 i,
1Z4 9/- 6U4GT 9/6/85Z3GT 7/-|EOCBZ 4/9|N87  10/6/UBF89 7/8 Packing, ete. /6. 11/8, 50 yds., 22/-. 100 yds, 42/6.
524G 7/-|6V8G_ 4/6 ¢/6|ECO83  6/-(N78  13/-|UBL2L 18/- Co-ax Plugs, 1/8. Wall ontlet boxes 8/6.
SZAGT 9/6 8VEGT 6/-42 6/6|ECC84  7/6|N108 18/-(UCOE  8/6
4/30L8 9/- 6X4 4/8/50B5 7/9|ECCS6 _7/8|N152  8/3|UCC84 18/-
8A6  3/0 6X5G  5/-(50C5  B8/6|ECC88 11/6{P4l 3/8(UCC8s /3
8A7 9/- 6X5GT 5/6(50LEGT 7/6/ECF80 8/3{P61 2/9{UCF80 13/8
8A8G  7/9 7B8 9/-|53KU ~ 9/6|ECP82 8/8|PABCB0_8/-/UCH21 9/8
6ABGT 18/6 7B7 7/9[61BT 17/¢|ECH21 11/6(PCs8 11/6|UCH42 7/3
BAC?  8/- 7C5 7/8}615PT 11/-/ECH36 7/8|PCO /6|UCHS81  7/9
6AGS  2/9 7C8 7/6\3pT  18/¢|ECH48 B/6|PCCB4 6/6(UCLS2 9/3
8AG?  6/9 7H7 7/3176 5/6|ECH81 7/-|PCCBS  7/9|UCL83 12/~
SAKS 5/- 7R7  15/-|78 sl/- ECHB3 8/6/PCC88 11/9|UF41  7/8
HALS  3/3 787 8/9|80 5/¢|ECL80  6/6|pCcap 8/6[UF42  8/8
HAME 8/~ 7Y4 5/-183 9/6|ECL8 _8/-|PCC188 18/6(UF80 7/~
BAQS 6/ |724 5/-\186BT 19/6|ECL83 10/8|pcrso 6/9|UFSs  7/6
HAT8  §5/-|8D8 3/./185BTA 19/6|ECL86 10/3|PCFsg 7/-|UF88 14/6
HAUS 7l- 1001 11/8|807A) 5/« |EF 7/-|PCFBa 12/-[UF88 7/~
JAV8  5/9 10C2 14/6]807E  A/p|EF38  8/3|PCF88 11/.|UL4l  7/-
B ln gees wEhe foeme GG G
- s3e  14/- PCLE3 9/~
AEAB  5/6 loF18 10/-|866A 12/6/EFa0 11/-|pCL84 7/3|UL84  9/-
e hims whee SRR VRS GWs 0 OPENED IN LARGE PREMISES
aul -1 955 2/3 PCL86 10/8
4HHG  6/- 10P1s  9/6]958 9/-|EN60-BR1/6| PEN25 3/9|UUS 1B/~ 1 o
2HI8  5/9 10P18  7/-|1685  5/6|EFS0(A) 2/8|PEN4S s;s ou? 9/6 1 1 o 2 North Rd-, B RIG HT N
4HR7 8/ i2A6  2/8(5768  7/6|EF54  8/3;PEN48 4/6|UUS  13/6
4BR8  9/6 1ZAH5 9/-|9001 3/6|EF80  4/6lPL33  #/e|UYIN 11/- m
AEWE 6/9 1PAT  6/6|9002  4/9|EFss  6/-lpLag  g/e|UYLL 9/8 y
EAW7?  b/- 12ATT 5/6/9003 5/9/EF86  7/8|pL3g 17/6|0Y4l  6/- With Widest Stocks, Keenest Prices: TV's, Radios, Valves, Tremistors,
ey 2/3 12AU8 8/-ATP4 2/8/EF88  6/9|PL81 8/3|0Y 8/~ Hi-Fi Equipment, Loudspeakers, A Cables, ts, ot6.
w5 5/6 12AU7 6/-|AZ81 7/8|EPS1  3/-/PLs2  6/¢|VP4B 9/
BC6 3/8 1#AVE 6/8(AZ41 V- 2 3/-lPL83  6/|VP23  2/®
l.a:x')) ] 1;//‘ "éﬁ 8716 B3g 6/9 g{gg ggg PL84 3;4135 g;g
BUD6G 17/¢ 1E -1C1C 8/- PLS20 8/3
LCHB  6/6 1EE@ 6/6/CCH35 13/6|EK32  7/6|PM84 9/6(VR150 5/~
o2 8/8 1#EH7 8/9|CL33 g/{-EL32  3/9(PX4 12;6 w7 4/9 AM /FM RADIOS TRANSISTCGRS
BO8 9/8 1BCE 5/6(CY31 7/6{EL33 - /- | W81 713 Fantastic offer. 7 valvga plus .
HD8 3/~ 18E1  17/6|D77 3/3|BL: 11/6|p¥31  8;-X61M 11/ || 2 diodes. Contemporary Cabinet. Gusrantesd Top Quslity
W 251%Ee 'i/9lDAso 11/6|EL85 _6/-Pyas 10/-X68  #/6 || Top quality and finish, A.F.C. | | Huge reductions, Red Spot standard
W% loiadsar 3/3DAGIs o/p|EL38 12é|pyas 11/|X6s 11/ || P-V.O. Abolutely comp- S | | L. type now only 1/8; Walte Spot B.E.
WFd@  4/8/18770T 8/-|DAFS1 4/6|EL41  §/-[Pyso 6/g|X6 ~ 7/9[| lete Guaranteed S months .M Matobsd Output Kite
WF13  4/9 1Uk7GT 4/6|DAPSS 7/3|EL42  7/p|Pysi  g3|X78M 11/ (OCB1D and 2-0CS1's), 12/8. Reoceivar
WFla 976 [uks  9/8|DF3s  8/o|EL81  B/9|PYss  5/p|X?8  21/- | PORTABLE RECORD PLAYERS. Take | Kits (0C44, OC43(2) 0C51D, 24 /.
F18 9/6|17K8GT 9/6|DF91  8/-|EL84  6/6]PY83  6/9 X79  Bl/)-|all sizes Records, all speeds, amplifier, | OC81(2),  six  transighors.
4F18  6/- 13Q7GT 4/6|DP96  7/3|ELB6  9/9|PYss  9/-|XSIM 8/- |auto-changer, Garrard new “Slimitne* 8- 0026 12/6 OCSL B/6
AF32  4/0 14SA7 7/-|DF97  7/6[ELS1  3/9|PY800 Y63 8/-|Gram, In two-tone Case. 43 oS AR 5B 188 OB &
4Fa3 . 19567 4/6|DHe63 5/6|EL85  6/8{PZ30  9/6|Z83 Al absolutely  new. gNS. | Avlls 7/8 0cas 14/ 1o ER
6He  1/6198H7 3/6|DH78 4/6|EM34 8/9R1p  0/g|288 8 RA AP118 7/6 OC44 5/8 ocl70 8/6
6J5  4/3128)7 5/6|DK32 ©/6{EM80  7/6RL18 11/- PORTABLE RADIOGRAMS. As above | AF117 7/- 0C43 5/8 OCL71 8/t
615G /- 198K7 4/6IDKOL 5/6{EMSL 8/6\SPAl  2/3 with § valve superhet radio, Med; and | AF1E7 9/6 OC2 /8 XBIO4 blb
micr yelmvongeDK TomMt SRSTS i e e :
8 /6|DK98  7/3|EM85 8/ST! 16/-
817 8/6)18D38  5/6/DL38  7/6|EN31 16/-/SU2150 4/8 TELEPHONE C.0.D. ORDERS ENQUIRIES WELOOMED
e Soiaihs MMiolbLes o Eves  7/3/TODe 88 DISPATCHED THE SAME DAY Quantity Prices o Quotsa for items
6K6GT 6/-'19BG6 14/-'DL75  6/-EYSS  0/6'Ul4 716 uot listed, partioulaziy rare velue.

Post: 2 Ibs. 8/-, 4 Iba, 2/6, 7 1bs. 3/6, 15 lbe. 4/, etc. (C.O.D. g/~ extra). ALL 1TEMS LESS 6% AND POST FREE IN DOZENS.

RETALL SHOP
GU 350-352 FRATTON ROAD,” PORTSMOUTH.
B

TECHNICAL TRADING

RETAIL 8HOP AND

MAIL ORDER

11-12 NORTH ROAD, BRIGHTON. Tel. 67999.
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We can supply from
stock most of the com-
ponents and items
specified on circuits
published in this and
other magazines and
radio books. Let us
quote for your circuit,
first grade compone«

VALYES
TRAMSISTORS

CRYSTALS

185

ALL PREVIOUSLY ADVERTISED ITEMS IN STOCK

COMPOME MTS.

EQLHPM ENT

Latest illustrated
catalogue contains full
details of Complete
Range of Components
and Equipment .for,
the 'Home Construc-

ents at realistic prices. tor. 2/- post free-
DEAC RECHARGEABLE 100 Kc/s QUARTZ CRYSTALS Crystal Contact Microphone 1276, P.P. 9d.
= BATTERIES 2 Pir;(: ?ctalpor 3 Pin... .15/- ea. %_K', 4-track Tape Hea S 15/, P.P. 9d. ™
500 Kefs 2 Pin o0 elephone Recording Attach-
O e do Tl it Johin- diameter. | 455 Kojs (ARSE) ment .. 1216, P.p.94.
(b) A5 above but I50mA/H, 35/, T e e o6
(e} 3.9 volt 450mA/H, 1276, 27 Md/s Radio 18t | Tape Vack Radio Fomarrrorrrrdore ., P.P. |-

All types easily split into any multiple
of I. 4volt Brand new,
MULTI-METERS

Multi-range test
meters featuring easy
to read scales and
provided with full
operating Instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers,
repair shops, all do-
mestic  uses. Full
details and specifica-
tion (n our catalogue.

* | Kohm/volt .. . £2 5 0

* MI w o ow . £2

% THL33 2 o o0 (|||us) £3 I5 0

% EPIOK {0 ,, o £4

* ITl-2 20 O
PSS 20 . o

% EP30K 30 ,, 0
s 30 ,

Y% EPS0K 50 »

SUBSTITUTION BOXES

@ Capacitor Box., Provides 9 standard
values from 0.00] to 022 mfd at
600 volt working, 2976.

@ Resistor Box. Provides 24 standard
vallues at | watt. IS ohms to 10 meg.,
37'6

Each box fully calibrated with insulated

leads. Invaluable for service and design.

NOMBREX TEST EQUIPMENT
All transistor
8 portable units
supplied with
full instruc-
tions.

LEAFLETS
ON
REQUEST

Y 150 Ke/s to 350 Mc/s generator. RF,
Mod., ranges. Leads, batt.,
instructions. £7.18.6, P.P. 2/6.

Y Resistance/Capacitance Bridge. ! pF to
100mFd and lohm to!00meg. leakage,
PF Tests, with batt. and Instructions.
£7.2.3. P.P.

Y Power Supply. Gives any voltage
i to D.C. up to 0.1 amp. From
Mains. £5.17.6. P.P. 276,

% Audio Generator, 10 ¢/s to 100,000 c/s.
Sine and square wave. With batt. and
Instructions. £15.2.3. P.P. 216,

TO BUILD YOURSELF

Mini Ranger Personal Radio, 496, P.P, 116
Ranger-3, Personal Radio, 49’6 P.P. 16
Sinclair Slimline, Personal Radio,

4916, P.P, 16
Quintet M/LW-5 , . 79’6, P.P.2/-
PW-6 Superhet. . £7 19 6
PW Celeste . . £919 6
PW Spinette .... . £10 19 6

Leaflets and details on request.

TEST LEAD KIT supplied in Pocket
Pouch. Contains probes, leads, clips, etc.
P. 9d.

{Over 600 Frequencres
all purposes).
MAINS AND BATTERY
RECORD AND TAPE DECKS

% BSR UAI4 4-speed . 519
Y% Garrard Autoslim ... £6 :g

% Unplugable Head Version
SRPI0 4-speed.
Y Garrard ATé
Cartridge ..
% Collaro, 2-tr:
Y 4-track DecK.....ovvvirreennennnn £13
P. & P, 5/- any type above.
% 9 volt Star, 45 r.p.m. ....
Y 45 or 33 rp.m. Star, 9V
Y 45 r.p.m. Garrard, 6V. -
% 4-speed B.S.R., 9V o0 3
Y Garrard 9V. 2-speed, 2-track
Tape DecK...ovvuerneenrnnennnnnns £i2
P. & P. 376 any of above.

STEREO AMPLIFIERS

Complete with full

function pre-amplifiers and controls
Y% SAB0 4X 4 watts .. wee £9 10
Y SAI50 7 x7 watts.. L E16 100

SCOOP' BOAC VHF
POCKET RECEIVERS
@® Complete
units with CS
58 VHF Detec-
tor, 5—Vé/8R
(OC44) Tran-
sistors, 3.9V,
450mA re-
chargeable
Deac battery,
2—OA9], OA
10 rectifiers,
IK ohm stetho-
scope headser,

moulded cas-
ing, etc.
@ Complete Unit .
with Full Circuit 35" P.P, 2/,
OR DEAC BATTERY HEADSET

1276, P.P. 116. 15-, P.P. II-,
Unit less DEAC & HEADSET I2’6 P.P. 1/6

FIELD STRENGTH METER
Five channels cover | Mc/s to 200 Mc/s.
Fitted 200 microamp meter for CW or
R.F. Indication and Earphone for A.F.
monitoring. Designed for checking all
types of transmitters. Size 4 x 23 x 2{in.
Complete. Ready to Use, with instructions
and telescopic aerial, 69’6. Post Free.

% WATT 4 TRANSISTOR

AMPLIFIER

H SA300 I5x% 15 watts......... £32 10 0 @ Improved
Each amplifier completely self contained Version.
and designed for Mono and Stereo 14 watt peak
output. Suppiied complete with full output
manual. Leaflets on any type on request. 3dB'70 y
(Full range of Speakers, Tweeters and + 12 K cis
Decks in stock, see catalogue). :)outputct/s‘l
o
CRY%TSI‘\FL, MlcxoPHONES Built and Kit of | ohm speaker
116. Any type. Tested Parts 9 volt oper-
Acos 39-1 Stick Microphone 32/6 ated.
ﬁcos 40 Iaesdeccrophone ;51_ 59/6 OR 52’6 Details on
cos 45 Hand Microphone 5/~ 1 1
Lapel/Hand Microphone 1276 2 (18 FRNliCH Erequest)
MC24 Stick Microphone .... 25/~ RUN YOURRADIO OR AMPLI-"
{00C Stick with Stand . 3916 FIER FROM MAINS
BM3 Stick with Stand 52/6 BATTERY ELIMINATORS AND
Lapel/Hand Magnetic ..., 1216 CHARGERS
I. For PP3 or equivalent 9 volt
LIGHTWEIGHT Pocket Radio Battery, 18/6. P.P, /-,
HEADPHONES 2. For PP4, PP7, PP9, 9 volt Portable
;{ggloAansﬁzummen; Supplies up to
m BiR
.fiegogyr;l,s_ 3. De Luxe version of No. 1 also
P charges PP3 type batteries.
4,000 OHMS 24/-. P.P, /-,

1416, P.P. /-,
HIGH EFFICIENCY

MINIATURE PANEL METERS
*0/501A (D.C.) 396 *0/5mA (D.C.) 27’6
*0/5001.A (D.C.) 32/6 *0/300V (D.C.) 2716
*0/ImA (D.C.) 2776 “S$"” Meter 35/-
All Brand New Boxed. * Available Clear
Plastic Front or Black Moulded.

2001.A D.C. Edge meter .... .. 69716
ImA D.C. Edge meter .. 5976
31 x | inch Front Panel.

POCKET SOLDERING JRON. 30
watts. 220/250 volts A.C. Complete with

pointed blt. mains plug, carry pouch.
1476, P.P. 116,

TYPE 38, TRANSMITTER RECEIVER
Complete with 5 valves, In new condition.
These sets are sold without guarantee

but are serviceable. 22[6 ;:

7.4t0 9 Mc/s.
Headphones 776 pair.  Junction Box 2/6
Aerial Rod 276.

Throat Mike 476,

Henry’s Radio Ltd

PADdington 1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o'clock.

' PLEASE TURN TO BACK PAGE I
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Practical Wireless BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
FRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS
Each blueprint in this series contains details of two LLOAASE T2 Au.togram o LA
separate instruments or items of equipment. The PW Monophonic Electric Organ 8/-
The PW Roadfarer * ... 5/-
The Strand Amplifier ... ol si. The PT Band ill TV converter 1]
The PW Signal Generator . The Mini-amp * 5/.
The Savoy VHF Tuner ... . . gr. The PT Ofympic * 776
The Mayfair Pre-amplifier . The PT Multimeter * 5.
The Berkeley Loud ker Encl
Th: Luxe;iyoul?guTsuPneear " n‘t‘:.OSure * Lk SOME EARLIER DESIGNS

THE following biueprints include some pre-war
designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
* 6!. majority of the components for these receivers are no
longer stocked by retailers.

The PW Everest Tuner U

The PW Britannic Two
The PW Mercury Six ...

The PW Troubadour ...

The PW Regency } . §i. Experimenter’s Short Wave ... ... PW30x 276
The PW International Short Wave Two

Midget Short Wave Two ... PWi3ga 21§

Simple S.W. One-valver ... Pwss 216

Pyramid One-valver ... ... Pw9l 216

RECEIVERS BBC Special One-valver ... AW387 Ué

A One-valver for America ... ... AW429 26

The Tutor * ... 3= Short-Wave World Beater ... ... Aw43ie 36

The Citizen * ... - 5 Standard Four Valve S.W. ... ... WM383 36

Junior Crystal Set ... ... ... PW94 2 pepygiast’s Power Amplifier .. WM387 316

Dual-wave Crystal Diode ... ... PW95  2/6 guandard Four Valve ... .. ... WM33l 36

Modern One-valver ... ... .. PW9 216 |iqener's 5-Watt Amplifier ... .. WM3392 3/

All-dry Three ... ... PwW97 e o P £ P ey (o o A e S S S e

Modern Two-valver ... ... Pw9s 316 : QITE“Y C“UP“N :

A.C. Band-pass. Three ... ... PW99 4. | This coupon is available until 6th December. 1963,
and must accompany all queries in accordance

i

A.C. Coronet-4 ... PWIOO 4I. | with the notice on our ‘‘Letters to the Editor” I
page.
f.
AC./D.C.Coronet ... .. .. PWIOL 4l B o CTICAL WIRELESS, DECEMBER, 1963, b
The PW Pocket Superhet ... ... . VA I

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. London. W.C.2. and

pxgnltlesd 7n England by WATMOUGHS LIMITED. Idle. Bradford, and London. Sole Agents for Australia and New Zealand: GORDON &

GOTCH (A/sta). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Alrica: EAST AFRICAN STANDARD LTD.
Subscription rate Including postage for one year: To any part of the World £1.9.0.
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TO

Leaffet on request.

by

b P T G T

Buiilt ready

PALCOSTIORAT AR Blue or Beige cabinets with Gold handles,

£9 I 9 6 grilles and fittings. Size 103 x 73 x 33in.,

. . P.P.3'6 jnciudes car aerial sockets, recording
sockets.

Fully Detailed and Illustrated

All parts sold separately. . |
Attractive Appearance—Reliable Design—@uality Performance

UNBEATABLE FOR QUALITY AND VALUE

“THE CONTESSA”

% COMBINED PORTABLE AND
CAR RADIO %

AMAZING SENSITIVITY AND SELEC-
TIVITY ON MEDIUM AND LONG
WAVEBANDS

Y The easiest Superhat Radio to build on
the market. Features clearly-marked
printed circuit and packaged components
with full illustrated building instructions.
Full tuning of medium and long wave
bands with unbeatable sensitivity and
selectivity. Excellent tone and volume
with over 600mW push-pull output.

Y% Clearly marked horizontal station
dial with slow motion tuning. Two colour

% 6 Mullard Transistors and 2 Diodes
Guaranteed the Best Obtainable.

X READY BUILT AMPLIFIER 7.
SOLD SEPARATELY WITH |SPEAKER AND 35
| VOLUME CcONTROL

10 WATT TRANSISTOR HI-FI
AMPLIFIER

Ideal for all Mono and Stereo Hi-Fi systems
Cali for demonstration—any time.

@® 40 C/STO 20 KC/S + IdB

# LESS THAN0.3°, TOTAL
DISTORTION
@ 100mV INPUT FOR i0

WATTS OUTPUT

@ 6-Transistor and Diode built on to 4 x 23in. printed circuit
Latest high gain high stability design. No bulky transformers.

SCOOP!

MINIGRAM TRANSISTOR
PORTABLE RECORD PLAYER

@® Made by well known British
manufacturer. Features ready
built 4-transistor printed circuit
| watt amplifier, elliptical speak-
er and volume control. Low
current star, constant speed 45
r.p.m. turntable with crystal
pick-up. Strong moulded two
colour cabinet with hand-.
le. Plays anywhere on long
life 9 volt battery. Re-
quires less than half an
hours work to connecr.
up using ready built
units and easy ins-
tructions.
TOTAL P.P.
CosT 79,6 5/
(BATTERY
3/9 EXTRA)

% TURNTABLE WITH PIcKUP. 39/6r.p. 2%
% TWO TONE CASE WITH

LY TS

HANDLE.

pp.2.. ® EXCELLENT QUALITY AND VALUE @

FULL FUNCTION HI-FI TRAN-
SISTOR PREAMPLIFIER

69/6 P_P. 21¢)

7-TRANSISTOR RECORD/PLAYER/RADIOGRAM
AMPLIFIER |

@ 4 watr peak output.
@ Full Treble and
Bass boost and cut.

@ 40 ¢/s 10 20 ke/s
+ 3dB.

@ Inpuis for Pick-ups,
Radio Tuners, Mi-
crophones, mixers,

“GAPRI"”

SUPERHET

Built and
Ready to Use

£5.19.6

etc.
% TWO VERSIONS AVAILABLE
12/18 volt for 15 ohm speakers

(mains unit 807- extra).

@ 550 ke/s to 30 Mc/s. —BFO—AVC—
Noise Limiter—Bandspread—"S" Meter

| TAPE

Instructions. BRAND NEW IN CAR- The best obtainable

TONS. Detailed Leaflet on reguest.

P =

Henry’s Radio Ltd. COMPONENTS |
| 303 EDGWARE ROAD, LONDON, W.2 EQUIPMENT I
: Open Monday to IS';gt.m;-S. Tht/Jrs. 1 o'clock. HI-Fi HI-Fl

Total average current 300mA on 24 volts. Can be used with
to use P batteries or our optional mains unit. Supplied complete with
£5. |9. 2,P circuits and details. Ideal for portable or domestic Hi-Fi system.
OR KIT - Loudhailers, modulators, cine equipment etc. Any voltage
156 PP. 2" from 4% to 24 volts can be usgd.
Q). s T COMPLETE BOOKLET FREE ON REQUEST.
(Mains Unit PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF

FOUR TIMES THE PRICE AND MANY TIMES THE SIZE

POCKET
RADIO

6-TRANSISTOR

=

& 6 position input selector—Treble—
Volume—Bass—Filter controls.

@ 9 to 40 volts mains or battery. Without
change in performance.

@ + 12 db boost at 50 ¢/s and 12 k/s.
— 15 db cut at 50 ¢/s and 12 kefs.

A new two-transistor printed circuit

preamplifier designed for use with the

10 wact transistor Hi-Fi amplifier or any

valve or transistor amplifier. Built and

ready to use Panel size 9 x 24 inches.

Complete with cir-

I SmV sensitivity.
cuit  and details £5‘ IO‘OP.P. 20

or kit 99/6. P.P. 2/-.

The most compact 6-transistor and
diode radio with speaker available to
the home constructor. Features the
latest in miniature components and
circuitry. Supplied with Mullard transis-
tors and two-tone moulded cabinets in
red-white or blue-white with gold
fittings. All components are supplied
in packets and clearly identified. A
printed circuit is used with fully illus-
trated building instructions. Push-pull
output coupled with a sensitive and
selective circuit make the “'CAPRI”
hard to beat. Fitted Earphone/Record
Socket. Full tuning on medium waves
with long wave Light. All parts sold

P.P. 2/..
(Complate (2 20 (o7 oy
uichifull @ Size only 6 x 24" x 2", Sizeonly 43 x 21 x I4in  TOTALCOST 79/
descriptive Ideal for mains or battery, portable or REALLY OF ALL PARTS P.P. 2!-
Booklet) domestic record player, grams, etc. POCKET (Battery 2’6 extra.Earphone 6/6 extra.)
Call for demonstration. @ Booklet Free on Request @ SIZE! lliustraced leaflet on request.
4-WAVEBAND [ = . WELL KNOWN “MINY” TWO TRACK
COMMUNICATIONS RECEIVER. TRANSISTOR RECORDER. Features 4-Transistor  push-pull

amplifier, 2 motors, single switch operation, pause,

speed, wind/rewind, record/playback.

Can be used

horizontally vertically, carried or table top. Take it

C—Telescopic Aerial. Full World Wide 2
PRICE €24.150. P.P. 10/ With Full RECORDER Reduced

Reduced from 12 gns. NOW £7.15.0 P. & P. 3/6.
Fully guaranteed—complete with microphone,

tape,

SEE OUR LATEST
FULLY DETAILED AND ILLUSTRATED
CATALOGUE, TRANSISTORS, COM-
PONENTS, VALVES, CRYSTALS AND
EQUIPMENT.

J INCLUDES 8 PAGE SUPPLEMENT)I

batteries and fully detailed booklet.

10 x 74 in.

2

POST FREE

1

-5 B
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