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BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £12.12.0 (Carriage Paid)

A.C. ONLY. Chassis 8ize 15 x 6} x 5¢in. high. New manufacture. Dial
14} x din. in 2 colours, preduminantly gold.

Pick.up Ext. Speaker. Ae. E., and Dipole Sockets. Five push buttons—
OFI.L.W., M.W., .M. and Gram. Allgned and tested. O.P. Transformer.
Toue Control. 1000-1900 M.: 200-500 M.: 88-98 Mc/a. Valves EZ80 rec
ECHS81, EF89, EABC80, EL84, ECC85. Negative feed-back circuit.
Bpeaker and Cabinet to fit chussis (table model), 47/ (post 5/-).

9 x 6in. ELLIPTICAL SPEAKER, 90/-, to purchasers of this chassls.
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of £2.
Cheap Room Dipole for V.H.F., 12/8, Feeder 6d. yd. Circuit diagram 8/8.

THE “VERONA’ SPEAKER
CABINET ONLY £5.9.6. (carr. 7/6).

Beautifuliy finished in semi-matt medinm wainut.
23¢in. high x 11#in. x 134in. Takes 8in. speaker with
room below (11} x 10in.) for amplifier, if desired,
(our 5 w. amplifier price 80/-, post paid. suite).
Bpeakera from 18/6 to £4. SPECIAL OFFER of 18/8
Bpeaker, Cabinet and Amplifier for only £0 carriage
paid,

PUSH-PULL
AMPLIFIER £5.5.0
(/- Carr.)

Brand new 200/240 A.C. mains.
Bass, treble and vol. controls.
With valves EZ80, ECCF3 and
2-1 L34 giving full 8 w. Chassis
12 x 3§ x 3}in, With o.p. trans,
for 2-3 ohm speaker. Front pauel
p (normally serowed to chassis) may be removed and used as 'fying panel”.
Stereo version 2 X 4 w., same price. Fixed panel. Tone & Vol. Controls.

TAPE RECORDER AMPLIFIER

Type TR3. Fully built, high gain, low
noige, printed circuit. Attractive grey
and gold front pamel 13 x l}in.
Height 5¢in. overall. Front to back
54in. Vol. and on-off tone. Mike,
radio and ext. speaker jacks. Vaives
magic eye, ECC83, ECL82, BZ80.
Mains trans. Ready to bolt to B,8.R.
Deck. Complete with awitch wafer
wired. Our Price ONLY £6.15.0 (6/-
Packing and Carr.). Also available for
Collaro Deck at §/- extra.

6-TRANSISTOR KITS AND SETS
All brand new parts. llexine and Vynair Cabinets. Different colours.
All holes drilled in prizted circuit boards. Full M.W. and L. W, coverage.
Car aerial socket. Aliiment service, 17/8, inc. return post. All parts

supplled separately. kuilt in 2/3 hours. 500 mW. output. Booklet
248, refunded on purchase of kit.

THE “SCALA" THE “MILAN"

uSeala” Kit £4.19.6. (Post 3/-). | “Milan” Kit £5.17.6. (Post 3/8).
Bize R} x 2 x 34in. high and 3%in. | 8ize 9 x 3% x Tin., 3 x 23in. speaker.
speaker; or fully built $7.10.8. :

———

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHZXWISE
STATED. TESTED BEFORE DESPATCH.

Terms Available on ltems over 85. Send 6d. (stamps will do) for 20-page
IHustrated catalogne. Dellvery by return C.0.D. 2/- extra.

ALL ITEMS GUARANTERD 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA”, CAMP RD., FARNBOROUGH,
Hant:

S.
Farnborough 3371 FARNBOROUGH CLOSED SATS.
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RS.T. VALVE MAIL ORDER CO.

2lla STREATHAM ROAD, MITCHAM, SURREY.

All Valves Brand New and Fully Guaranteed — Obsolete valves a speciality.
Quotations given on any type not listed. Send S.A.E.

Special 24 Hour Express Mail Order Service

: MiTcham 6202
Open Daily to Callers

AC2/PEN ECC85 7/6 |EY83 12/6 |PCCB5 976 \TDD4 126 | UU6 176 6A8GT 1316 1 6P25 106 | 12Q7GT 6/6
12/6 | ECC83 126 |EY86  7/- | PCC88 1276 | TDDIIC uu8  I5/- [ 6AC7  6/- [ 6P28  12/6 | 12SA7  8/6
AC2/PEN ECCIl  3/- | EY9! 3. |PCC8Y 8/6 176 | UU3 716 6AK5 5/- | 6Q7 916 | 12847 sl-
DD 21/- | ECF8Q 76 (EZ35  6/- |PCF80  9/- | TH4t 20/- | UYIN 1276 [ 6ALS [4/- | 6Q7G_ 676 | 125K7  6!-
AC/TP 29/- [ ECF32 8/6 [EZ40 7. |[PCF82 7' |TY86F 1216 | UY21 I5/6 [ 6AMS 5/ | 6Q7GT 8/6 | 125L7 8-
AC/VYPI-5-7 | ECH3 2176 | EZ4I 7'- | PCF84 1216 |UI0 9l | UY4} 716 | 6AM6 4l | 6SA7 7ie | 12SN7  10/-
I15/- | ECH21 20/- |EZ80  6!/- | PCF86 1216 |UI2 91- | UYBS 676 | 6GAQ5S 66 | 6SC7 86 | 125Q7 12/-
AZl 15 | ECH35 10/- | EZ8I 6/- | PCLB2 9/« |UI4 9/- | VMS4B 1216 | 6AT6  6f- | 6SF5  10/- | 14H7  10/-
AZ3l  9'6 | ECH42 9/6 [EZ90  5/- [ PCL83 10/ |U22 8. | VP4 I15%- | 6AU6 91 | 65G7 T/ | 14R7 10/«
B35 9/- | ECHBI 76 | EIL48 2/- |PCL84  7/- | U24 217- | YVP4A  15/- | 6B8G 3. | 6SH7 6/ | 14587 16/-
CiC 10/ [ECHB3 86 | FC2 15/ | PCL8S  $!- [ U25 1. | VP4B  15/- | 6BA6  &/- | 6517 6'6 | 19AQ5  8/-
CCH35 20/- | ECLBO  7/6 | FC2A 17/6 | pCL86 1276 | U26 10/- | YR105/30 7/- | 6BE6 6/- | 6SK7 56 | 19BG6G 15/-
CL33  12/6 [ECL8I 10'- | FC4 15/ | PENA4 1776 | U3I 9. | VRI50/307/- | 6BG6G 15/- | 6SL7GT 6/- | 20D1  10/-
cYl 15/« [ECL8B2 976 | FW4/500 9/ | PENB4 1716 | U35 1776 | wel 11/~ | 6BI6 6!- [ 6SN7GT 576 [ 2002  21-
CY3l 10/ [ ECL83 10/6 | FW4/800 9/- | PEN4DD U37 176 | w6 5/- | 6BQ7A 12/6 | 6SQ7  8/6 [ 20F2 1716
D77 4/- | ECLB6 976 | GZ30 106 2216 | U47 n. [ wrzz 4/- | 6BR7 1076 | 6U4GT 10%- | 20L1 2276
DAC32 976 | EF6 21- | GZ32  10'6 | PEN4VA uso 77- | wsl 6/- 1 6BS7 1276 | 6USG  7'6 | 20PI 15/
DAF91 5'6 | EF9 21%- | GZ33 1913 us2 4. | WBIM  6/- | 6BWS6  8/- | 6V6G 476 [ 20P3 24/
DAF96 76 | EF22  14/- | GZ34 136 | ppN36C U76 716 | X41 2216 | 6BW7 8- | 6V6GT 8/~ [ 20P4  20/-
DCCI0 12/6 | EF36 4'- 1 GZ37 1913 200 | U78 46 | x61M 10r- | 6C4 316 | 6X4 416 | 205 20/-
DF33 916 | EF37 8/. | HABCBOI0/- | penas for. | U145 1C76 [ X65 1276 [ 6C5GT  8/- [ 6X5G_ 6~ | 25A6 8-
DF9I 4/- | EF37A 8- | HL4| /- | BEN45DD uliol  13'%6 | X76 1276 | 6C6 66 | 6X5GT 8/6 | 25L6 8/-
DF92  7/- [ EF39 4!- | HL4IDD 876 250, | U251 151 | X76M 1276 | 6C9 1216 | 6/30L2 0. | 25Y5 8/-
DF96 716 | EF40 15/ | HL92  8/6 | ppag “sr. | U281 IS50- | X78 26/ | 6CD6G 2776 | 7B5 12/6 | 25Y5G  8/-
DHé63  6/- | EF4l 8/- | HLI33DD PEN453DD | U282 19'6 | X79 4019 | 6CHs 10/~ | 7B6 10t | 2524 716
DH77  7!- | EF42 10/ 96 200 | U301 170- | X8t 10/- | 6Cw4 16/- | 7B7 8/6 | 2525  8/-
DK32  11/- | EF50A  3/6 | HN309 25/- | penppao20 | U329 150 | Y6l 10/- | 6D2 4. | 7C5 8- | 2526 8’6
DK9l  é/- | EF50E |  3'- | [W4/350 10/- 20. | U339 13%6 | Y63 107 | 6D6 516 | 7C6 8/6 | 275U 1976
DK92  7'6 | EF80 £l | IW4/500107- | 5y 33 g | U403 10/- | 263 776 | 6ES 10/- | 7D5 15%- | 30C1 91.
DK96  7!6 | EF35 5. | KT33C B/~ |pr3e 1276 | U404 10/ | 266 10/- | 6F1 106 | 7D6 154 | 30CI5 1216
DL33 0’6 | EF86 8- | KT36 1716 | oo 5, |UBOI 1916 | 277 4r- | 6F6 6/9 | 7D8  15/- | 30F5  10/-
DL35  10/- | EF89 9. | KT61 976 | FLa8 o1, | UABCBO 70 | 2152 5/- | 6FI2 4l | 7H7 6!~ | 30FLI 1076
DL9I 8/- | EF9I 4l | KT66 151 | Lo gr. |UAF42 816 | OZ4 5. | 6F13 10/ | 7R7 10- | 30L1 816
DL92  6/- | EF92 4. | KT76  10r- | Dros 50 |UB4L 716 | 1A7 1171- | 6F14  10r- | 757 10%- | 30LI5  110-
DL93  7'- | EF95 5l | KT8I 150 | FHE2 o | UBCAl 86 | 1CS 10- | 6FI5 1216 | 7Y4 66 | 30P4 18/«
DL94 ° 7'- | EF98 10 [ KTwel 8- | 23 b |UBC8I 10/ | D5 8/6 | 6FI9 1216 | 8D3 4'- | 30P12 10/-
DL96  7'6 | EFI83 1076 | L63 5/ e |UBFBD 8l [ 1D6  10/- | 6F23 1076 | 9BW6 12/6 | 30PI6 9/
EASO  2/- | EF184 1076 | LNI52 81 | PM24M 1376 | UpFge 76 | IHS 916 | 6F25 1676 | 10C1 1216 | 30P19 1776
EABCBO 5/- | EK32 86 [LN309 11'6 |PX4 15 |ypra) 200 | IL4 5/- | 6F26 1376 | 10C2 1716 | 30PL1 1176
EACOI 4/~ | EL3 20’6 [LZ319 2% |PX25 25+ yccaq 1116 | INS 916 | 6F33 5/6 | 1OFI 10/« [ 30PLI3 1176
EAF42 976 | EL32 476 [ MKT4 4776 |PY3}  IS/- 1 (4CCas 716 | IRS 6/-| 6H6 2/- | 10F9 1276 | 30PLI4 1676
EB34  2/6 [EL33  10/- | MS4B 1776 {PY32 1216 | CFg0 1246 | 1S4 8- | 615 56 [ 1OLDtI 15/ | 35A5 )5/«
EB4| 5/ | EL34 14/ | MVS/PEN PY33 1016 | yCH2I 20/- | IS5 5/6 | 615G 46 [ 10PI3 15/ | I5L6GT 8'6
EB9! 4/ | EL35 10/ 1716 | PYBO 776 [ yCcH42 816 | 1T4 4f. | 6J5GT 5/« | 10PI4  19/. | 35W4 716
EBC3 “21/- | EL37  17/6 [ MVS/PENB |PY8l 76 | UCHF1 8- | 1US 519 | 617 716 | 11D5  23/6 | 3523 i5/-
EBC33 46 | EL33 1776 1776 {PY82 69 [ UCL82 96 | 2P 2216 | 647G 5. [ 12A6  6/6 | 3524 716
EBC41 86 ( EL4 976 [ MUI4  9- | PY83 8- | UCLBI 1276 | 3A4 . 5/- | 617GT 7'6 | 12AH8  9/- | 3525 86
EBC8I 10/- | EL42 §'6 | MX40 15/- | PY88  10/- | UF4| 716 | IAS 1076 | 6K7 7'6 | 12AT6  7+6 | 4ISTH 2216
EBF30 8/- | EL8I 1276 | NI8 8/- | PYB0O0 10/- | UF42 716 | 3Q4 8/ | 6K7G 2/- | 12AT7 5/ | 2 1276
EBF83 8/ [ ELB4  6/9 | N37  14r. [PZ30 IS5 |Ufgp  7'- | 3QS 9t | 6K7GT 7'6 | 12AU6 17¢6 | 50C5  l0/-
EBF89 8- | EL85  10/- | N78 2276 | QS95/1010/- | UF85 776 | 354 6/- | 6K8 916 | 12AU7  5/- | S50CD6G
EBL! 21/ |EL90  8/6 | N108  (5/- | QSI50/15 UFBs 1216 | 3v4 7t- | 6K8G  5- | 12AX7  5f- 30/.
EBL2l 2I/- | EL9I 4/- | N308  18/- 10/- | UFB9  6/6 | 5U4 4/- | 6K8GT 976 | 12BA6 716 [ 50L6  8/6
ECC35 8- [ EL95  10/6 | N339  30/- |R2 10- | UL4l 8. | 5V4G 719 | 6K25 17/6 | 12BE6 716 | 75 8/~
ECC40 I5/- |EM3O €76 | N369 106 |R16  17/6 |UL44 30/« | 5YIG_ 56 | 6LI 107« | 12BH7 10/- | 78 716
gCCal 5. |EMBI  E/6 | OD3 5/ | RI9 16/- | UL46 1476 | SYIGT 66 | 6L6 716 | 12C8 876 | 80 9/-
. | EM84 916 |OZ4 516 |R20 16/- | ULB4 676 | 524G_ 976 | 6L7 10/- | 1216GT 4/~ | 85A2_ 12/6
ECC82  5/- | EMgs  jor- | P2 107- | SP41 316 |UL8s 716 | 5Z4GT 1276 | 6L18  10/- | 1207GT_8/6 | I85BT 30/-
ECC83 T7/- [ gYsy 7'6 | PABC80 13/- | SP6I 3/6 | UMBO 1076 | 6A7 9. | 6LI9 I5/- | 12K7GT 5/- | 807A 6/~
gccs4 86 | EY8I 86 | PCC84 8/- ! T4l Is'- | URIC 15/- | 6A8G 816 | 6N7GT 976 | 12K8GT 10/- | 8078 5.
COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS
q BRAND NEW TRANSISTORS
RMI 776  14A86 231 J6RD 2-2-8-1 12/ (FC142) OC44 o OC74 al. ocslD 8!
- le . |- -
RM2 8- 14A97 26 16RE 2-1-8-1 10/ OC45 70 OC75 6l ocs2 8l
RM3 10/- 14A100 28/- {8RA 1-1-8-1 5l oC71 5/ oCc77 6/ oCcs82D 61
RM4 1776 14RA 1-2-8-2 21/- (FC301) 18RA I-1-16-1 7/- (FCI16) 0oCc72 8/ ocCs| 6l
RM5 1976 [4RA 1-2-8.3 25/- (FC31) 18RA 2N-|-8-1 12/ SILICON RECTIFIERS
Ao fa - - fe
16RC I-I-16-1 10 18RD 2-2-8-1 16/~ (FC124) 400 volts 350 mA 8- each
TERMS OF BUSINESS C.W.0O. or C.O.D. SETS OF VALVES
412 PACKING CHARGE ON ALL C.O.D. IRS, 1S5, IT4, 354, 3v4 | - Set of 4, 19/,
DAF91, DF91, DK9!, DL92, DL94 v, Zetof 4, 197a

ORDERS.

POSTAGE éd. per VALVE

DAF96, DF96, DK96, DL96

Set of 4, 2676

www americanradiohistorv. com
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HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAI

@ Peak output in excess of
1¢ watte. @ All standard
British componenta. ® Buiit
on printed circult panel,
size 8 x 3in. @ Generous
size Driver and Qutput
‘Transformers. ® Outputtrans-
former tapped for 83 ohm and
15 ohm speakers. ® Transistore (QET114 or 81 Mullard SPECIAL
OC31D and matched pair of OCB1 o/p). @ 9 volt opera- PRICE
tion. ® Everything supplied, wire. battery clips, solder. etc. '

@ Comprehenslve easy Lo follow instiuctions and circiit 45/-
diagraw 1/6 (Free with Kit). All parts sold separately. P. & P. 276,

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly fluished monaural
amplifier with an output of 14 watts
from 2 EL84s in push-puli. Buper
reproduction of both music and
speech, with negligible hum.
Beparate inputs for mlke and gram
allow records and announcemsnts
to foliow each other. Fully
sbrouded section wound output
transformer to match 3-13 (
speaker and 2 independen. volume
controls and sepsrate bas: and
trebie controls are provided giving §:
good lift and cut. Valve line.up

2 ELB84s, ECCR3, EFS6 and RZ80
rectifier. Simple  Instruction
booklet 1/8. (Free with purts).

All parts sold separately.

ONLY €6.19.6 P, & P.6/6.

AMPLIFIER ON

PRINTED CIRCUIT UNREPEATABLE OFFER !

BOARD

Two valve. UYss, ULs4 BRAND, NESV;YEABKEIRSS R
O.P. truns., use with 80 volt

tap off motor. 39/6. By well known maker
P.P. 2/8 on above. Drepper 10/6 each.

res. for fllamenta If required.
2/8.

B.S.R. AUTO UNITS
160 v. Suitable for uee with
above. (8lightly soiled.) £4.4.0.
LARGE CABINET Suitable
with 3 ohm speaker. £3.9.8. Carr. 5/~
Su&erior CABINET 8imilar to above to take 8 x Bin. Speaker. with

r board, will accommodate B8R UAl4 or UAlS. £3.9.8. Carr. 5/6.
Bpeaker 15/- extra. P. & P.1/6 extra.

BRAND NEW 3 OHM

P. & P. 1/6 per speaker
A pair of these are ideal for
Stereo

tor above two itema. Complete

RECORDING TAPE

LOUDSPEAKERS P.V.C. base, ful frequency L.P.

tape. 7in., 1800ft. (normally 80/-}

2¢in. 12/6; 5in. 12/6; 64in. 15/-; 32;6 lbslllg ml ,200 9001'1" :normﬂy
8lon. 21/-; 10in. 25/-; lzin. 27/8. ), n., S
Gooduans Sin. tweeter .o 10/g | 28°% 18/~ B & P. LI per spool

ideal for 2 or 4 track recorder.

E.M.I 2{in, tweeter 10/8
E.M.I. 10ln. x 6in. ceramio o5} TAPE DECKS
magnet -
COLLARO STUDIO DECK
EM.1 ls.ln. xSHn.hl(h ﬂux 32/8 210, 10 0, jslus §/6 carr. and lns.
Kola Celestlon approx. 9ln. X s R. MONARDECK
éln.middle register speaker  10/8 (Blugle apeed) 31in. per sec., simple

uses S}in. mpools, £6.15.0

Also 15 ohm 12 inch., 30/-
and ips. (Tapes

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

SPECIAL BARGAIN OFFERS!

MAINS TRANSPORMERS. Tapped Primary. ¢ wave or Bridge Rectifler.
Becondary 250 v, st 75 mA 6.3 volts at 2 amps. 10/8 eacl. P, & P. 8-
TWO GANG .0005 TUNING CONDENSER. Geared precision reduc( ion
drive. Bize 271" X 2 X l}in. Brand new and unused. 3/6 each. P. & P. L/-.
MAINS TRANSFORMER, Impregnafed and fully shrouded. Bize 4} x 3}
x 3fin. Weight 6 Ibs. Tapped primary 205, 225, 245v. Electrostatic
-:.-reen. Qutpuat 360-0-360 v. at 120 m/a D.C. plus 1050 v. half wave at 3 m/a
D.C. 6.3 v. at 3.5 amps, centre tapped 5 v. at 2} amps and 6.3 v. at .6 srps
PRICE ONLY 21/« each. P. & g’ 5}-.
CARBON MIKE INSERTS, Brand new, 2§in. dla., 3/6. P. & P. 8d.
ELECTROSTATIC B F. TWEETERS. Type LB8.H. 75. Bize 3 x 3in., 2/8
each, plus 9d. P. & P
MIDGET 2/GANG CONDENSERS. Capacity 195 and 100 pF. Polystyrene
case with built-ln trimmers. Bize ! x § X §in. Not used but removed (rom
P/C Boards. Two for 9/- plus 1/- P. & P.
ACOS CRYSTAL MIKES. High imp,
sensitivity, 18/6. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 45/-. Qur price 18/6. P. & P. 1/6.
TRANSISTOR DRIVER and O/P TRANSPORMERS., (Tapped 3 ohins

control,
plus 5/8 carr,
extra on both).

Por desk or hand use.  High

SPECIAL
PURCHASE!
TURRET TUNERS
by 1sinous-maker
Brand pew and unused.
Complete with PCCs4 wnd
PCESU valves, 34-38 Mef»
1.1°. Riscuits for Chuannels
1 to 5 and 8 and 9. Cireult

dmgrumsuppl ed.
LY 25/- each. P.P. 2i8.

F.M. TUNER
HEAD

A perweability tuned tuner
héad by » fanous muker,
supplied without valve
(EOCC85) and drum and
spindle. 18/8. plus 1/9 P. &
P. Vaive 8/8 extra. Drum
and spindle 3/6estra.

GORLER F.M.
TUNER HEADS
10.7 Mcefs ILF.,

15/-, plus 1/9 P. & P.
(ECCR3 valve. 8/8 extra.)
E.M.l. 4-speed
Player and P.U.

FOURTHER HUGE
PURCHASE enables us to

oﬂer these 67/6 Pllﬂ

Heavy 8}in. me¢tal turn.
table. Low fiutter per-
formance 200/250V shaded
motor with tapat 43 V for
smplifier valve filament if
required. Turnover LP/78
ead.

RECORD PLAYER
AMPLIFIER

2 valve (EZ80, ECLR®),
AL malns, 3 watts
output. ready buiit, tested
and complete with vaives
and output transformer.
Bize 7in. w
54in. b. 85/-, J
Suitable speakers: 8in. 15/-
P. & P.1/6. 10 X 6in. 25/-,
P. & P.1/8.

4.SPEED PLAYER

UNIT BARGAINS
SINGLE PLAYERS

TUN?, £3
A

Latest B.3.R. UAIS, £
Latest Garrard "Au‘o-9
£6.17.0, Carr. 5/- on each.

SPEAKER
& CABINET
FABRICS

Oatmesl fabric for speaker
or cabinet or Red rexine

for cabluet 54in. wide 13/6] OC

per yard Ienalh {Minimum
order). P. & P. 1/8.

HARVERSON'S F.M. TUNER Mk.!

e F.M,
tuniag
aead b
Jamous
weker
® Uuar-
anteed
non-drift.
[ ] Per-
weabllity

yuency coverage 88-
100 Mcls. @ DAR)

baiapced diode output. stages and
discr.winator. @ Attractive maroon and gold
diai (7 x 3in. glass). @ Belf powered neing 3
good yuality walns transformer and valve rectifier,
® Vulves used EOCRS, two EF80s. and EZ80
(rectitiar). @ Fully drilled chawis. @ Blze of
vompleted tuner 8 x 6 x Siin. @ All parws sold
separately. Ret of parte [f purchased at one time
£6,19.6, plus 8/8 P.P. and {ns. Circuit diagram and
Inutructions 1/6 post tree. Mark II Version as above
but complete with magic eye. front panel snd
brackets, £6.12.8. P. & P. 8/6.

Mack INl Version as Mark 1 but with output stage
{ECLS2) and tone control. £7.7.0. P. 8/8.
Handsome Metal Cabinets. Chnlce o! Orey. Black
or Green. To At Mark 1, 25/-, . 2/8. To
6t Mark 11, 17/8, P. & P. 28

® Two LF.

6 TRANSISTOR AND
DIODE SUPERHET

A firat-cluss 2 waveband
transistor superhet. @ Printed
cirenit panel (size 84 x 2%in.)
@3 pre-aligued |.¥. transfor.
mers. @ Hlgh-gain Ferrfte rod

aeris)l. ® All First-grade
trapsistors. @ Car aerial
winding. @ Push-pull out-

put. @ All parts supplied
with simple instructions.

Al parts sold separately
Bet of varts if purchased at
one time.

B B!

ONLY £4.5.0 "5
35 OHM SPEAKERS

Suitahle for wuse with abore.
2. Goodmaus. ldeal repiac
ment for most pocket portabres
8/6: 2}iu. 1016. 3tln. 12/8;
5in. 17/6; 7 x din. 21/-.

P. & P. ;8 per speaker.

Portable CABINET

Blze approx. 94 x 8} x Sfin.
Buitable for above uninﬂ (ﬂln.
speaker. 25/-. P. 2/

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

A LF. traustormers. one oscillator coll, one driver
transiormer and wound lerrite aerial (med., Jong
and serial coupling), 28/8 complete. post 1/-.
6 transistor printed circuit, board to watch, 8/,
post 9d. Circut diagraw 1/8 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quality record player amplifier. Thie
amplifier (which is used i a 29 go. record player)
cmploys FOC83, EL84. B780 valves. Bass, treble
and volume controls. Qn/olf controis.
PRICE 6976, P. & P. 316

DITTO. Mounted on board with output traos.
former and 6iin. speaker.
Complete at 8976, P, & P. 476,

TRANSISTORS
GAT 15 (Matched Palr) 15/-
ocTl o 5f- PXAl0l 8/6
72 8/- XAl0y /8

8- V13/10p oL 12/
et of Mullurd 6 transistors, OC#4. 2—0C45, OC8LD,
matched pair OCRL. 25/-. Ail Post Free.

and 15 ohms output), plus 4 suftable Transistors givieg
spprox. 1 watt output. 30/-. P. & P. 2/-.

3 PUSH-BUTTON TRANSISTOR SWITCH, D.P.—D.T. Each
8witch 5/8 and 1/- P. & P,

FURTHER HUGE PURCHASE

TELEFUNKEN HI-FI STEREO AMPLIFIER. Model 882
with BALANCE CONTROL 110/260 v. A,C. input. § watt
undistorted output (10 watts nominal). Bize 12 x 9 x 2in.
Weight 8 Ib. Complete with spec. and instructions. Now
only £5.19.6 Carr. 7/-.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6
Open all day Saturday.

A few minutes from South Wimbledon Tube Station.

Please Note: P. & P, charges quoted apply to U.K. only.
orders oharged extra.

Early closing Wed., | p.m.

(iﬂease write clearly)

P. & P. on overseas
(S.A.E. al! enquiries).
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UNIVERSAL AVOMETERS

Guaranteed
order.

perfect
Supplied complete with
leads, batteries and instructions.

working

Model “D” 34 range

Model “7’ 50 rangs
Registered Post 5/ extra

MICROAMMETERS
0-500 microamps. 2}in. circular
flush panel mountlng Dials en-
graved 0-15, 0-600 volts. BRAND
NEW. BOXED. 15/-~. P.P. 1/6.

7.5 K.V.A. AUTO
TRANSFORMERS
0-115-230 volts. Brand new boxed.

£15. Carriage 10/-.

230/250 VOLT A.C. MOTORS
41 x 3in. dia.. 90 watts. 5,000 r.p.m
in. spindle. 22/8. P.P. 1/6.

1 K.V.A. ISOLATION
TRANSFORMERS
230 v. : 230 v. Sec. Bozxed, £5
each. Carriage 10/-.

VARIAC TRANSFORMERS
24 amp., 230 volt primary, 185
10 250 volt output, £12.10.0.
Carriage 10/-,

TELEPHONES TYPE *'H”
Sound powered, generator bell
ringing, 2 line connection. Fully
tested. £4.19.6 pair. Carr. 5/-.

MINIFLUX HI-FI TAPE HEADS
Set of three, record, playback,
erase. Only 29/8 set. P.P. 9d

3000 WATT AUTO
TRANSFORMERS
0-115-230 volts, step-up or step-
down. Brand new, boxed ex-
U.S.A. £7.10.0 each. Carr. 10/-.

PANEL METERS
.M. C.

£8.19.8
£11.0.0

100t A 24" F D. 42/6
10014, 34" F.M. D.C. 62/8
mA 2i* F.M. D.C. 25/
30/0/30 mA 2)* F.M. D.C. /6
350 mA 24" F.M. D.C. 10/6
300 v. 24" Proj. A.C. 18/6
300 v 2" F.M, A.C. 25/-
500 v 2t F.M. A.C. 25/-
120 v 3t F.M. D.C. 32/8
Postage Extra.

FIELD TELEPHONES

TYPE '

Suitable for many applicatlons
Generator bell
connection.
wooden carrying case, fully test-
ed, £4.19.8 per pair. Carr. 5/-.

SUB-STANDARD D.C. AMMETERS
9 ranges. 150mA, 1.5A, 3A, 7.5A,
15A, 0A. 300A, and 450A.
Housed in teak portable case, 8in.
mirror scale. Supplied brand new
with all shunts and leather carry-
ing case. £15 each. 10/-.

151N, —600rt.

P.C.R.2 RECEIVERS

800-2,000 metres. 190-550 metres S-ﬁ Mg/s, output for phones or
3 O speaker. As new £5,19.8, Carr. 10/6. PCRR3 as PCR2 but
covers 190/550 metres, 2-7 Mc/s, 7-22 Mc/s, including top band.
As new £8.8.0. Carr. 10/6. All above models can be supplied
with Internal power unit to operate on 250 v. A.C. at 39/6
extra or alternatively plug-in external power units are 35/-.

AVO WIDE RANGE SIGNAL GENERATORS

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

NATIONAL H.R.0. RECEIVERS

SENIOR MODEL. Supplied complete
with full set of 9 coils covering 50 ke's.

230 Mc/s. Each receiver thoroughly
checked and avallable as follows:
TABLE MODEL. Asnew condition £25,
TABLE MODEL. Extremely good used
condition £19.19.0.
RACK
condition £18.18.0..

Carriage £1 extra.

200/250 volt A.C. power packs for above receiver, also sold
separately, 58/6. Carr. 5/-.

PRECISION COMBINATION VOLTMETER/AMMETER
FOR A.C. AND D.C.

Two separate instruments housed in polished wood case. 6in.
scales with knife edge pointers.
Ranges:

Volts A.C. and D.C. 160-300-600 v,

Amps. A.C. and D.C. 25-50-150-200 A
Supplied complete with all current shunts, leads and leather
carrying case. Manulactured by Elliott Bros. Supplied brand |1
new. £9.19.8 each. Carriage 7/6.

HALLICRAFTER $-36 V.H.F. RECEIVERS |;

F.M.JA.M. 27-143 Mcfs. .110 volt A.C. (transformer supplied for
230 v. A.C.) Improved version of S-27. Tested
before despatch. Brand new boxed with in- ‘40
struction manual,

MINE DETECTOR No. 4A
W11l detect all types ot metal. Fully portable. Complete equip-

ment supplied tested with Instructions, 39/8. Carriage, 10/6.
Battery 8/6 extra.

COLLARO STUDIO TAPE TRANSCRIPTOR
Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc.
With latest Bradmatic heads and interlock button.
with spare spool. instructions, fixings, 10 gns. each. Carr. paid.

FABULOUS TAPE OFFER

ous American Brand Tapes. Brand new, fully guaranteed.
, 10/8, 5in.—900ft., 13/6, 5in.—12001t., 13/-, Tin. —1200(t.,
13/6, Tin.—1800it.. 18/8, Tin. 2400ft., 27/6. P. & P. extra. S.A.E.
tfor full tape list.
FULLY GU

MULTIMETERS BRAND N EVER PRIC

Supplied with l,ﬂuh, l}alle|u~~ and Instructions.
1,000 Q/VOLT 20,006 Q/VOLT
0/15/150/1.000 v. A.C. and D.C. 0/10/50/250/500/1.000 v. A.C. and
0/150 mA. D.C. D.C.

ea.ch .
Carr. £2

Fam

W NTEED

0/100 K Q etc. 0/5012A/0/25/500 mA. D
6|39/6. P. & P, 1/6. (}))/ @ {)500[1(/5 meg.. er.c. 97/e.

30,000 0/VOL.
0[4/1/10[50[250/500/1 000 v. D.C.
0/10/50/250/500 v. A.C.
0[50;1.A/0/10/250 mA. D.C.
0/10K/1 meg./10 meg., etc. £5.10.0. P.P. 2/6.
30,000 Q;VOLT
0,.[1[21110125)100[250150011 000 v. D.C. and A.C.
0750 Af53/50/500 mA 0712 amp. D.C.
0/60K/6 meg. /eo meg., etc. £8.17.6. Post paid.
50,000 Q/N QLT
2 0/101501250/500/1 000 v. D. C and A.C.
0/2;uA/2 5725250 mA. D
4 C/1 K/IIOOKll meg., IlO meg %

100,000 ©/VOLT
.5/2. 5[10/50/250‘/15)30/1 UOOCV D.C.

2.5/10/50, A
10/9.5 A/" 5/25["’50 mA/10 amp. D.C.

0K/2 meg/20 meg. ohm. etc.,
£B 19 6 post paid.

etc. £7.10.0.

MODEL. " Extremely good used Brand new

Supplied|900 mA

MARCONI

CRI100/8 RECEIVERS
BRAND NEW

Packed in original transit cases
and complete with handbook/
manual. Keys to 30 Mcys.
2007250 A.C. operation,
Tested belore despatch,

£35

DOUBLE BEAM
OSCILLOSCOPES
Erskine Type 13A. £27.10.0.
Carr. £1. Cossor Type 103S. £45,
Carr. 30/-. All fully checked per-
f%ct kequipment. Other types in

ock.

Carriage £2.

L.T. METAL RECTIFIERS
All rull wave, bridge connected.
12/18v.1.5A. 3/9 24/36v. 4A. 22/6
12/18v.2.5A. 6/3 .
12/18v. 4A. 8/3
l%;lgv. 6A. 12/3

18v. 10A. 22/8
12/18v. 15A 37168
24/36v. lA. 7I3
24/36v. 13/8  48/60v.10A. 82/8
Please add post,age

L.T. TRANSFORMERS
All primaries tapped 200/250 voits
I Battery Charging. 3.5, 8 or 17
volt, 1 amp., 8/8. Ditto 2 amp.,

14/3. Ditto 4 amp., 16/8. 9 or 17
volt. 6 amp., 26/~
2 )lndel l‘ype 3. 4, 5, 6, 8, 10, 12.

MINIATURE MODEL
ACCUMULATORS
Lead Acid. BRAND NEW. 2v.
1.5 A.H., 4 x 1} x lin., {lb,. 5[6.
P.P, 1/3 12v, 0,75 A.u..ua 1tin.

2lb., 15/8. P.P. 1/6.

R.C.A. PLATE
TRANSFORMERS -

Pri, 2007250 v. sec., 2,000-0-2,000 v,

, tapped 1500 v, New.

Boxed, £6.10.0. Carriage 15/-.

DUMONT KI05IPI
DOUBLE BEAM C.R.T.
Twin Gun. Brand new, boxed.

58/8. P.P.3/6.

1.2 Ohm 12 Amp RHEOSTAT
Geared slider t pe. new boxed.
15/8 each. P.P. 3

MARCONI! TF-885
VIDEO OSCILLATORS
25¢/s-56Mc/s. Supplied in guaran-
teed as new condition. £90 each.

H.R.O. DIALS
Brand new, 27/6. P.P. 2/6.

MINIATURE PANEL
METERS

For 1tin. dia. pa.xol_el hole,

0-5mA 27/6

CONSTANT VOLTAGE
TRANSFORMERS
95-130v. Input. 115v. Output. 500
Watts, Can be used in series for

230v. £4 each. Carr. 10/-.

WESTON MICROAMMETER
MOVING COIL RELAYS. Brand
new boxed, fully guaranteed.
42/6 each, P.P. 2-.

Hours of Business: 3 LISLE STREET, 9 a.m.—6 p.m. Half Day Saturday

Send S.A.E.

34 LISLE STREET, 9 a.m.—&é p.m. Half Day Thursday For Bargain Lists

1 JALS T

2

'-..i{mm) umjsn_

" Phons: GERRARD 8

. Cables:

SMITH
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MULLARD 3-VALVE
PRE-AMPLIFIER TONE

fi CONTROL UNIT

Designed mainly for Mullard
Range of Amplifiers, also suitable %
for any Araplifiers requiring input up

to 200mV. Incorporates § input
Channels, including for Tape and Magnetic
Pickups, Separate Bass and Treble controls.
High pass filter 20 1o 180 ©/s. low pass fillter
5-8 Kc/s. Totally enclosed in case size 11}°x4}"x4".

k1T oF PARTS £10.0.0 assemsLeD & TesTep £13.13.0
(Carr. & Ins. 5/-).

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 1S obtained.
SPECIFIED COMPONENTS AND MUL-
LARD VALVES inoluding PARMEKO
MAINS TRANSFORMER and cholce of
PARMEKO or PARTRIDGE Output
ngi ormer.

COMPLETE KIT
. (Parmeko Output Trans.) £1 0 0 0
(Carr. & Ins. 6/6).  LASSEMBLED AND £13.10.0
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.8.0 extra,

THE MULLARD 510/RC AMPLIFIER

The popular complete ''5-10" incorpora-
ting Passive Control Unit providing up to
10 watts high quality reproduction with
input of mV. Specified components
and new MULLARD VALVES Includes
PARMEKO MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Output Transformers. Surplus Power
available for Tuner.

,%OLMPLETE £12.0.0
ASSEMBLED  £46 0.0

AND TESTED
(Carr. & Ins. 7/6).

THE MULLARD 33/RC

A HIGH QUALITY AMPLIFIER DEVEL-

OPED FROM_ THE VERY POPULAR
LARD “3-3" DESIGN.

=
=7

124

With PARTRIDGE OUTPUT TRANS.
£1.8.0 ex.

3-WATT MUL
KIT OF PARTS £8 8 0
ASSEMBLED
AND TESTED £11 10 0
Complete to the MULLARD eclﬂcatton
including PARMEKO OUTPUT TRANS-

FORMER. Switched lnput.s for 78 and
L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unit I8 also avatlable. (Carr. & Ins. 6/6). Please state L.S. impedance.

THE “MONO-GRAM”
A small Amplifier of genuine high quancv
performance. Incorporates

A LARD
ECLB6 Valve, separate BASS and TRLBLE
controls and produces up to 3 watbs un-
dxstorbed output. (Carr. & Ins. 3,
Assembled
and Tested

mof Parts £4. 10 0

Perrecuy auited for Portable Installations for

which purpose offer PORTABLE CASE
(£3.10. 0) the AMPLIFIER (Kit) and 8" x 5
SPEAKER (£1.0.0). All for 9.0.0
Akﬁgﬂauvs}{y with ASSEMBLED Ao

{Carr. & Ins. B0y, £10.0.0

The Case quoted above will accommodate some
4-speed Single Record Units. A larger model is
available for extra 10 th this Equipment a
COMPLETE_PO! REC- 0
ORD PLAYER can be bu!lt. for oD

MULLARD FOUR CHANNEL
MiXING UNIT

Self powered Cathode follower output.
In corpoxates two inputs for STAL .
MIC HONES, one for CRYSTAL PICK~

o .
ASSEMBLED (Carr
AND TESTED £1 1 10 o Ins. 5

Alternative Model I/L provides for one input matched for movlng coil

or ribbon mike £1.17.0 extra.
ARMSTRONG
RADIOGRAM CHASSIS

We have the full range im stock.
Prices range from £20.10.0. '
Full detalls are readily avallable,

£600

Send S.A.E. for fully descriptive technical leafléts. or call at our
showrooms and hear the equipment on demonstration.

PRACTICAL WIRELESS
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COMPLETE KITS
OF PARTS

MULLARD 2-VALVE PRE-AMPLIFIER TONE
| GONTROL UNIT

Employing two EF86 valves and
designed tO operate with the Mul-
lard AMPLIFIERS but also
perfectly suitable for other
makes with input up to 250 m/V.
* hqunusnuon for the latest
ILA.A. characteris
* énput tor Crystal Pick- uns and variable reluctance magnetic
ypes.
+ Input (a) Direct from High Imp. Tape Head. (b) From a

Tape Amptifier or Pre-Amplifier.
* Sensitive Microbphone Channel % Wide range BASS and
KIT OFBLE Eeeno. ASSEMBLED (C n-

a;
PARTS £6 6 o AND TESTED £9 10 o
PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the **5-10"" £1 5 15 o
Alnnllzer anc}sghe 2-Valve Pre-Ampittier .. .. 8 o

arr 1ns. 8
(a) A.ssembTed and Tested ...........c.ccoipen. £21 '1 0.0
(b) THE KIT OF PARTS to build both the '*5-10" £1 9 1 o o
&:mpllg(}l ;m% the i-Valve PPre-Amplifier. .

arr ns
b) Assemnbled and TESted ..............;eeienes £25 10 o

ed
With PARTRIDGE OUTPUT TRANSFORMER £1.68,0 extra.

HIGH FIDELITY LOUDSPEAKERS
E STOCK THE COMPLETE RANGE
BY GOODMANS WHARFEDALE and W.B. STENTORIAN
SUNEN TR A few recommended examples

GOODMANS * A}\IE’I‘TE" . £5.5.7
WARY HEIBIG s, ) o popptmnbos ooy . £5.19.6
WHARFEDALE “SUPER ¢/RS/DD" £6.14.2
W INCH TYPES

GOODMANS “AXIOM 10", . £6.5.11
W.B. MODEL HF 1016 . £7.0.0
WHARFEDALE "GOLDEN 10/RS$/DD" . £7.17.6
12 INCH TY PES

GOODMANS “‘AXIOM 201" 156 watts ,..... £10.7.0
GOODMANS “AXIOM 301'* 20 watts £14.10.0
W.B. MODEL HF 1214 15 watts .. £10.5.8
WHARFEDALE “"WI2/R8" ... .. £10.15.0
WHARFEDALE ‘‘Super 12/RS/DD' £17.10.0

Carr. & Ins. on above 5/6 each.

We are pleased to announce that all Stern’s
products are now available from

CLYNE RADIO LTD.

12 SUFFOLK HOUSE
GEORGE STREET, CROYDON

Telephone: MUN 3250

RECORD PLAYERS
THNE COLLARO “JUNIOR" 4- speed single
player with separate crystal p|
THE NEW GARRARD
speed autochangcr with crystal pick-up........ DL O
GARRARD “AUTOSLIM DE LUXE" 4-speed
nutochangex tncorporates transcription plck-

umt, wtth Studio ‘0" plck up.
E.S.R. Model UAl 4- spee
changer with crystal pick-up ..............
Thenew GARRARD \lodﬂ 4H¥ High Qua
sinele Record Player fitted with the lalcqt
T P . 12 pick-ub arm and G.C.8. crystal Cart-
(-AI([{AI(D Model S.R.P. 10 single record
player fitted with high output crystal pick-up
PHILIPS VModel AGl016. A 4-speed plaver
can be operated both manually and automati-
cally. SBujtable for Mono or Stereo operation ..
Carr. and ins. on each above 5/6 extra.

Mk. 11 “Fidelity” FM TUNING UNIT
An attractively presented Unit KIT OF
incorporating MULLARD PER- PARTS

| MEABILITY TUNING HEART
and corresponding Mullard valve ASSEMBLED
line-up. Very suitable to operate AND TES
with our Mullard Amplifiers.

£5.19.6

£16.17.6
£5.9.1

£12.12.0

£10.10.0
£14.5.0

Carr & Ins. 5/-.

IF YOU ARE PLANNING TO INSTALL "Hi-Fi'' and UNCER-
TAIN OF THE TYPE OF EQUIPMENT TO USE—OUR WIDELY
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE

T FORWARD RECOMMENDATIONS—STATE TYPE OF
INSTALL ATION CONTEMPLATED AND APPROX. PRICE

LEVEL.

CRF%I'I& SALE TERMS are available on all Equipment
over

FULLY DESCRIP’I’IV‘E LEAFLETS are readlly availlable—
please advise items of interest and enclose S.A.E
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SPECIALISTS IN SOUND EQUIPMENT

MODEL CR3/S

TAPE RECORDER

MODEL CR3/S incorporates
the HF/TR3 Mk. II Tape
Amplifier (described below)
and the Collaro ‘'Studio”
Twin Track 3-speed Deck
operating at 1{in., 33in., and

7iin. speeds. Complete

with microphone and

1,200{t. tape.
e, e
AND TESTED £43 o o
(Carr, & Ins, 15/- extra).
STEREO TAPE PRE-AMPLIFIER

MODEL STP-1. For use
with current TRUVOX,
BRENELL, or COLLARO 4
“STUDIO” { and } track Stereo Decks. Incorporates Ferrox-
cube Oscillator, 4 speed Equalisation Signal Level Meter and
separace Gain Controls, Includes separate Power Unit.

KIT OF £00.0,0 (Corr. & ASSEMBLED £28 0.0

BARTS
TAPE PRE-AMPLIFIER MULLARD Type “C"

Suitable for most  track, Mono
Tape Decks. Incorporates Ferrox-
cube Push Pull Oscillator. Treble
Inductorand3-speedEqualisation.
Includes Separate Power Unit.

KIT OF £14.0.0 assemBLED£19.10.0

(Carr. & Ins. 7/6)

MULLARD TAPE AMPLIFIER

Based on Mullard's Type “A” é
design and suitable for most % ’
track Mono Tape Decks. Incor-
porates Ferroxcube Treble In-
ductor, Gllson Output Transfor-
mer, and 3-speed Equalisation.
Includes separate Power Unit.

KIT 9
PAR%g £1 3'1 3'0 (Igg.r;/bd)a

STERN’S “ADD-A-DECK”

A seif contained Unit consisting of
Garrard Deck and matched Preampli-
fier on one chassis. Provides tull tape
recording facilities and replays
through Pick Up Sockets of standard
Radio recelver or Amplifier.

PRICE includ o
plete Ta%g ll\}laessacz?rrxg £1 8-1 8.0
(Carr. & Ins, 10/-). ~

COMBINED PRIGE OFFERS !

Includes small charge for special testing and Pl{hL
MATCHING of the ASSEMEBLED PRE-AMPLIFIER (or
Amplifier) to TAPE DECK
STP-1 (Kit) and “STUDIO” Deck £39.0.0 Assembled £46.0.0
STP-1 (Kit) and Brenell Deck .. £66.0.0 Assembled £75.0.0
STP-1 (Kit) and Truvox Deck £51.0.0 Assembled £59.0.0

TYPE “C" (Kit) and “STUDIO"
£26.10.0 Assembled £33.0.0

Deck
TYPE “C” (Kit) and BRENELL

Deck £43.0.0 Assembled £50.0.0
TYPE “C" Assembled and Wearite

Dec. 70.0.0 Inc, Head Lift Trans,
HF/TRS(Klt,)a.nd“S’I‘UDIO" Deck £26.0.0 Assembled £33.0.0
HF‘/’I‘R3(K1!.) and BRENELL Deck £43.0.0 Assembled £50.0.0

HF/TR3 Assembled a.nd Wearite
Deck .. 0 oo .. #£70.0.0Inc. Head Lift Trans.

POSTAL ENQUIRIES and |
MAIL ORDERS TO ...

MODEL HF/TR3MK. 11

ASSEMBLED 1 9.0.0

3

STERN RADIO LTD.

6-12, TUDOR PLAGE, TOTTENHAM COURT RD,
LONDON, W1, TEL. MUSEUM 61283

FOR OVER 25 YEARS

MULLARD “104-10” STEREO AMPLIFIER

A high fidelity design providing up to
10 watts (per channel). Superb repro-
duction frequeney response flat to
within 3db from 3 ¢/s to 60 Kc/s at 50 mW
Total llarmonic Distortion at 10 watts

0.1%.
Price (a) ASSEMBLED AM- £94.0.0
(Carr. &

PLIFIER (as iliustrated)
£2o o o Ins. 716)

(b) KIT OF PARTS.,

Built to the highest rical standards and presented strictly to

MULLARD'S specification. Two specially designed (,ILSON ULTRA-

LINEAR OUTPUT TRANSFORMERS with 20/n re used

We can also subply the assembled MAIN AM IFP only for opemtlon

with our DUAL CHANNEL PRE- AMPLIF‘LER this provides a more

versatile Installation and is essential if a low output pick-up is to

be used. When ordering Nf)ecxly loudspeaker impedance.

(a) THE ASSEMB PLIFIER and ASSEM- £34 o o

BLED DUAL CHANNEL PRE-AM ..
.. %27.0.0

(Carr. & Ins. 10/6).

(b) KIT OF PARTS for both Unit8..c.eevvuinninninnases

MULLARD DUAL-CHANNEL
PRE-AMPLIFIER

A four Valve design for both STEREQO-
PHONIC and MONOPHONIC operation.

Operates equally well with any make of
Amplifier requiring an input of up to

250 m/v.
BRI £12.10.0 A aMELED £15.0.0

(Carr. & Ins. 5.l-|'lI
THE “TWIN THREE"” i
STEREO AMPLIFIER

ASSEMBLED AND TESTED

Carriage and Insurance
£9.0.0 (70

Based on a recent design by MULLARD LTD., is ideally suited for use
in Portable RECORD PLAYERS lor which purpose we offer a speci-
ally designed Case: ncor rates MULLARD ECL 86 Valves, separate
BASS and TREBLE OLS and produces up to 3 watts per channel.
Frequency response is 40 c/s to 36 Ke/s, size 1s only 11iin. x 3in. x 5in,
To construct a STEREO PORT! \ngfkl;!l- LO;}D PLAYER we oﬂ’er'
Assembled AMPLIFIER with two n. x 5in

LOUDSPEAKERS and PORTABLE CASE for.. £16 10 o lob

THE “TUDOR"”

STEREO AMPLIFIER

PRICE (Packing &
£15.0.0 S

A self-contained Shelf-mounting Amplifier designed te provide high
quality stereophonic and monophonic reproduction. Each channel pro=
vides a rated output of 6 watts and for monophonic geratlon approx,
12 watts is produced. Separate BASS and TREBLE CONTROLS.

The Cabinet is finished in Black Crackle. Size 14 x 8 x 4in. Send for
{ull specification.

PLESSEY 15in. P.M. LOUDSPEAKER

EXx B.B.C.
A high quality 15in.loudspeaker, handling 20 watts
of audjo. Suitable for use In public address systems
where considerable power is handled, or as a bass
reproducer in dual or triple loudspeaker systems
where [ull use can be made of the low fundamental
resonance and smooth response.

Impedance ca .. 150hms at 400 ¢/s,
Dia. of pole pieceé oo 2 inches

Power rating .. . 20 watts

Flux density .. . .. 12,000 lines

Total flux co . .. 185,000 Maxwells
Bass resonance . .. 25C.P.S,
Frequency range o0 .. 20 C.P.C. to 5 Kc/a.
Nett weight .. oo 2511 oz.

PriCE 12 @NS. carr. & Ins. 10/6 extra

Our Technical dept. will be happy to advise on the choice of mat~
ching PICK-UPS, Microphones, Loudspeakers.

Send for current price list of
all leading recording tapes and accessories

WHEN ORDERING OR WRITING FOR LEAFLETS PLEASE STATE DEPT. P.W.

-DEMONSTRATION and SHOWROOMS AT ...

STERN RADIO LTD,

109, FLEET ST. LONDON, EC4 | 23, TOTTENHAM COURT RD
TEL. FLEET 8T, 5812/5
R 1;_1 & p.m, SAT, cloge 1 p.mi.

PREMIER RADIO

LONDON; W1. TEL. MUSEUM 6128
OPEN...9 a.m. to & p.m. THURS,
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294 PRACTICAL WIRELESS
A e | ncuu 6/6 | U2 1
Brand new individually S
checked and guaranteed boca 10/6 | Usol  20/-
PCrse - | UABCSO 7/-
I'Cres  6/6 1521521 S /% K
VALVES |&& & bl
PCL8S  bj- 33559 756 | 3:‘.’5 13/-
AC/HL 4/6  EABCB08/3 | ELSL 4/6 | POLss 9/ Cil43 7/8 | sEx 50/
AC/F4 8/ | EACSL 3/6 6| EL9s  6/¢ | PCL#6 10/- | UUHSL 8/- | 3Qi /-
ACB/PEN EN34  1/6 | EM80 7/6 | PEN25 4/6 | UCLsr 9/- | 334 6/-
/- | EB9L 3j- | EM84 8/6 | PEN46G 8/f- UCL83 11/- | 3V4 : 6f-
ARB  5/- | EBC33 6/~ | EN31 10/- | PEN220A ULAL  9/- | BA173G 5/-
¢RP3  3/- | EBCAL 7/9 EBU08 €/- 3j- | ULs4  7/- | BAITIG 5/-
®RP: 3/6 | EBCSO 5/- | EY3L 8- | PL36 9/ | UUv 5/ | sBjaiM
ARP12 2/8 | EBFs0 7/6 EYds 7/- | PL8L 8. | UV4l  6/- 19/-
ARP21 7/- | EBISY 3/p  EYSL 3/ | PLa2  e/3 | Uvas 6/ | .Bwv 9/- <
ARP24 3/6 | ECOQ 20/- EZ40 8/6 | PLS3  6/3 | V1¥24 20/ | B/- {
ARP34 4/- | ECOl  3/- | BZ4l  6/¢ | PL3L G/ \MP-IO 124- aum 5/- | BK3U
ARTPL 6/- | ECCS1 4/6 | EZR0  6/- | PT15 10/~ | VP23 8/. | 5X4G  §/8 | 6KEOT
ATP4 2/3| ECC82 4/6 | Ez8L_ 8/- | FT23H 7/8 x 99 §j- | BViG 8/~ | GKEM
ATP7  6/6 ECC83 6/ | F/6057 5/- | P'X4  14/- | \'3106130 SY3G - Bf- | 8i25
AU7  50/- | ECC84 7/- | F/g061L 5/- | PX25 9/ 5/6 | 3Y3GT 8/- | 6LS
AZ31  7/- | ECC85 8(- | K/6o83 4/- | PY32  8/8 | VR150/30 aZ4 816 | HLS
Basd  47/8 | EOCO)  4/- | FW4/5008/6 [ PYs0  6/6 /- | 6Z4G %/~ | GLEQ
BT45 15/- | ECF80 /9 | G1/286u 9/- | PYSL  6/8 | VT40 20/- | KART  4/- | 6L74
BT9B 20/- | ECF82 7/9 | 6Z32 8- | PY82 u/. vUSB @/- | BALT 3. | L34
BT83 35/- | ECH42 9/¢ | HE3 7)- | PY83 VX3256 4/- | 8AG5 /- | 6LD20
CC34 9/- | ECHS81 5/- HK5>4 2¢/¢ | PY80O w/. X66 718 | tAG? 6/- | 6NT4
cle 5/- | ECLS0 6/8 | HL2K 2/8 PZ1.33 9/- | Y63 5/- | BAilé 10/~ | BNT
CV7il  3/- | ECLS2 8/ | HL23 6/~ | QP21 b/- | Y65 4~ | 6A35  8/8 | 6Q7G
Cv102 1)- | ECL83 10/- | HL23DD 8- | QP25 5/- | Yué 8/- | 6AJT 8- | 6R7
CV264 12/6 | EOL86 11/- | HL4l  4/- | Q995/10 5/8 | Z800U 17/6 | 6AKS  b/- | 637
OV4014 7j- | EF36 36 | HVR2 9/- | Q81202 8/ | 1A3 * 8- | 646 8/- | 6BCIGT
CV4015 B/- | EF3®  4/- | K3A 10/~ | QVO04/7 7/- | LASGT §/- | 8AK7  §/- | i8G7
Gv4025 10/- | EF31  8/- | KTy2 8/ | R3 8. | ICSGT 7/- | 6AM3  2/8 | 68HT
cwom 40/- | EF50 1/6 | KT33C 4/- | R3/10  2/- | 1DSGT 6/- | 6AME  4/- | G8J7
6/- | E5¢ 3/3 | KT44 5/9 | REL21 25)- | LE?G  7/6 | 6AQa  7/- | 6BJ7GT
m 1/6 | EF33  9j- | KT6s  a/- | RX233 10/~ | 1F2 3j- | BA3S8  4)- | €SJ7Y
D4l 3/3| EF70  4/- | K86 12/8 { BP2  3/6 | 1G8GT 6/- | 6AT6  5/- | 68K7
D77 4/3 | EF73  b/- | KT67 16/- | 8P4l 2/ | 1L4 4f- | 6AXS 8- ] 68L7GT
DASO 12/8 | E¥74 /- | KT76 8/8 | 8P6L 9/ | 1LA6  b/- | 6BiG  8/- | 63N7
DAK9G 7/- | EFB0  5/6 | KTW81 5/ Tv>so/m o6 6/- | 6B7 8/ | 08Q7
DD4l  4/- | EFS83  6/- | KTW82 6/6 12/6 | 1LH4  5/- | 6BSG  2/8 | 6887
DET20 2/- | EF8d  7/- | KTZ4L 6/- | 8TV280/80 | IR3 6/- | 88A6  5/8 | 6U4OT
DF72  bj- | EFBS  8)- | KT263 6/- 50/~ | 184 5/~ | BBES  5/3 | 6VGG
DF9L 8/~ | EFOL  g/8 | LP2 10/~ | BU215044/9 | 185 5/6 | 6BR7 12/. | 6V6GT
DF98  7/- | EF92  3j- | M8142 1g/- | T4l 6/6 | 1T4 3/- | 4Ca 2/8 | 6voM
DK96 7/3 | EF®3  B/- | MH4  3/6 | TP25 1b/- | 243 b/- | 6C3GT /- | AX4
DL92  5/- | EFi83 9/- | ML4 4/ | TTIL 3/~ | 2Ad 6/- | 4csa 3/- umr
DL93 8- | EFI184 8/- | ML6  6/- [ TT18 30/- | 2A6 7l- | 6csa  8/- [
DL94 6/- | EL33  8/8 | M8/PEN 6/- | TZ20 18/ | 2C26A 3/- | 6CHG  5/- asou'
DL86 7/-| F1.34 12/~ | N78  10/- | U12/14 8/ | 2C34  2/6 | 6DU 3/- | 624
DLs19 15/- | EL356  5/- | OBS 2 | UL7 5/- | 2043 4276 | 6E3 8/- | 71B7
Ei415 30/- | EI41  8/- | 0C3 - 5/6 | U8  6/8 | 2C51 1#/- | 6F50  B/3 | 705
2131 16/- | EL42 8/- | OD3 8/ [ U2  10/- | 2021 B~ | 6F3GT 5/9 | 78
KAS50 1/6 | EL84  6/3 | 0Z4 a7- | v 11- | 2021w 8/6 | 6reG  4/- | 7C7

MANY OTHERS IN STOCK includ: Cathode REJ Tubes and Special Valves.

MARCONI COMMUNICATION
RECEIVERS. CR.150. Frequency
coverage 2-60 Mc/s in 5 bands. Two IFs,
Ist 1,600 kc/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40dB from 30-60 Mc/s. Self checking
calibration (built in cal:brator) Stabilisa-
tion of supply and temperature com-

ensation. Electrical and mechanical
andspread. Metering and visual tuning
indicator. Bandpass from 100¢/s to |0ke

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/-,
P.C. RADIO’'s mains power supply
unit for above, 90/-.

CR.150/2. Frequency coverage 1.5=22
Mc/s in 4 bands, all other features as in
CR.I150. Price £35. Carriage 30/-.

P.C. RADIO’s mains power supply unit
for above, 90/-.

CR.150/3. Same as CR.150 with additional
separate antenna trimmer on front
panel, crystal controiled Ist oscillator
for fixed frequency reception, muting
switch {(during transmission), wide band-
pass extended to i3 kec/s. In as new
guaranteed condition with original mains
power supply unit £75 or without power
supply unit £65. 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 ¢oils and power pack),
£15.10.0. As above but rack mounted
model, £14.10.0.

individual frequency coils for above
£1 each set or set of 9 £8. Either mode,
earriage £1.10.0.

0.D. 2/¢ extra. Uverscas Postage extra at cost.

Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/-, P. & P. 4/-.
“CONNECT AND
CANNOT OVERCHARGE” “ESS-
TRON” MARK t AUTOMATIC
BATTERY CHARGER. Initial charging
rate 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
battery. Automatic current and voltage
contro!. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
faulty cells. Mains voltage 200/250 v.
Built for 6 or 12 v. batteries. Measure-
ments 7 x 5 x S4in. Weight 8% Ib.
Price £7.19.6. P. & P. 3/6.

CHR HIGH KESISTANCE HEAD-

PHONES. New, 16/, P.&P. I16.
TELEPHONE HANDSET. Stand:lrd
G.P.O. type. New (2/-, . & 21-.

R.10y RECEIVER. quermg 2- B Mc/s.
6 v. D.C. £6.18.0 including delivery in
U.K

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P. 2/6.

U.H.F.SIGNAL GENERATORTYPE
TSi4. 3,200-3,370 mc/s., power measuring
range 20-200 mW., R.F. output power
— 20 to — 100 dbm below | mW. Power
supply 115 w. A.C. Price £7.10.0. Carriage
157

P.C.RADIOLTD
170 GOLDHAWK ROAD, W.l2

Shepherd's Bush 4946

8/6
44-
6/-
8/-
bf-
8/8
8/-

10/-
5,

U.K. arders below £1 P.

FORGET—

| 7475 3=
80134 25/-
YOO L 4f-
$002  4/8
“0U3 /-
Y04 {8
8006 2/8
|
C.R.
| Tubes
| ACRS  20/-
CVY85  15/-
| | €v1a30 80/-
V1596
1 108)) 55/
E4103/B/4
1266 0/
}.‘,{'%Tr 20 ;7‘9“ 1) | Ees04/BILE
KT 4/6 06A  15/- 7 & 5
12K8M_ 7/6 | 1158 80/~ | vemissao):
12Q7GT 4/6 | 801 6/- | VOR139A
128A7  7/- | 803 22/6 36/~
| 128C7 4/~ | 803 B0/~ | app7 25/
,l-zsm 3/- | 807TBR G/- | soplL  96/-
12847  3- | 808 8/- | 3¢p7 48/
12307 5/- | 818 85/- | 3FPTA 95/-
128K7 376 | 815 40/~ | 7pr7 30/
128K7GT3/- | B29A 30/~ | 121)P7A80/-
128L7GTofY | 8298 50/-
1NTUT 5308 4/ STren
59 | 832 15/- Tob
128R7  5/- | 843 /- uzes)
12v4 2/~ | 866A 14/- | CMGS 9/
14L7 Y- | 8s 3/6 | GB16  1R%/8
13D2 6/~ | 953 o/¢ | 931A - 55/
[ 1903 10/- | 958 /- | 6097C  35/-
19H1L 6/~ | 37 5/-
20A2  17/8 | 93SA  4/- Special
2004 12/ | 1518 G Vaives
2186 s- | 16ly  b/- | ACT6 28
25L6GT 7/9 | 1523 6/- | ACT25 £25
30 5/- | lo28 /- | CV32 70/
| 80C15 10/- | 1623 4/6 | CVI25 3p/
30F5 86 | 2081 bj- | €V183 30/~
30FLlL  9/8 | 4043C 13/8 | Cvugo 1/
| woP19 11/- | 4063 8/~ [ ESUTT £10
soPLL 10/6 | 5654  9/- | KR6/3 70/-
30PL1310/6 | 5663 8/- | Uls  25/-
S5L6GT 8- | 5670 9/ | 1B24  25/-
351' 17/8 | 6726 8/6 | 3J/92/E
5 8/- | 6084 /- £37/10/~
6065 @/~ | 723A/B 50/~
6120 4/~ | 7254  80/-
6316 8/ | 7264 27/8
7193 19 | 4033L 20/-

& P, 1/-; over £1. 2/-; over £3, P. & P. tree

R.209 RECEPTION SET. A |0-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.} and
C.W. frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on minjature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23 Ib.
In as new. tested and guaranteed condi-
tion. €23.10.0, including special head-
phone and supply leads. Carr. £1.
COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, toral length
I15ft. 10in. Top 'diameter 0.185in. Bottom
diameter 0.615in., together with matched
aerial base. MP37 with ceramic insulator,
ideal for car or roof insulation, £2.10.0.
Post free.

CHOKE SMOOTHING 8H. 10mA
D.C. resistance 200 ohms, I5/-, P. & P. 2/-,
MICROPHONE TRANSFORMERS.
Primary 75 ohm. Secondary 125,000 chms.
Centre tapped 20mW. 150-5,000 ¢/sec =
1dB, 9/6. P. & P.2/-.

OUTPUT TRANSFORMERS. Primary
7,500 ohm. Secondary 500 ohm. Centre
tapped 2.5w 200-5,000 c¢/sec = | dB,
1216, P. & P. 2/..

MODULATION TRANSFORMERS.
Primary 6,000 ohm. Centre tapped 200
ohm. D.C. resistance. Secondary 6,000
ohm. 20W, 200-5,000 c/sec + | dB.
In:erwinding :creening. i716. P. & P. 4/-,
All four above items fully shrouded, chassis
mounting. Ex-equipment but in excellent
and fully tested condition.

CARBON INSET MICROPHONE.
G.P.O. type 276. P. & P, l/6.

www americanradiohistorv com



www.americanradiohistory.com

August, 1963 PRACTICAL WIRELESS ’ 295

- EVEN BETTER
o PERFORMANCE
MARK 8 PARISIENNE !

THE “TEN STAR” TRANSISTOR
POCKET RADIO
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69/6

Price reduction made
possible by huge demand.

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

% Free 9-volt long life battery. satin cream Polystyrene case, size from satisfied custom-
% Handsome black and gold tuning 51 x3x2in. ers (which may be
dial graduated for long and medium 3 . inspected) underline
waves. % All new components including the the “‘Parisienne” suc-
highest gain transistors available. cess story and pay

Y 3-inch moving coil speaker gives loud

and clear reception on both long and ¥ Valuable illustrated instruction and tribute to the unique

after sales service,

medium waves even in your car and reference booklet, 2/9. No experience
guarantees your favourite Luxems- necessary.
bourg, AF.N. and Light programmes.
% Printed circuit for easy — s s e mm s s e s s e e — =S5 o,

assembly including high | PLEASE SEND FOLLOWING ITEMS

“Q” ferrite rod aerial. i TICK BOX BELOW AS REQUIRED

All components supplied | 2%';'; ,,%JF?\,FT; A:é%ENNE
separately if required.

Y ALSO SUPPLIED BUILT

'AND REg)l\; gOR USE || BOOKLET 2/9 POST FREE
|

NAME
READY BUILT PARISIENNE
£3.19.6 ADDRESS

I ENCLOSE CHEQUE P.O. MONEY ORDER INCLUDING
2/6 P. & P. FOR £,

WOLVERHAMPTON

— et ade aray s e w—

RADIO AND TV SUPPLIES

| 42, DARLINGTON STREET, WOLVERHAMPTON
| Telephone No. 20315 w2 |
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SURBITON

PARK

RADIO LTD.

FOR POST HASTE—POST FREE SERVICE

MARTIN RECORDAKITS
QUARTER TRACK

HALF TRACK
BAR, TD! Monudeek latest mode! $1(n. spool £9,9.0
oait £1.0.0 and § monthly ,

Tape Amplmer for B.8.R, deck, priated clre b

ECLS2, EM3> and EZ3l. Complete wltb all

pluu sockeu panels, knobs, cte. The whole awplitier
mounts on to the deck. making s scll-contained unit .. £8.8.0

Deposit £1.0.0 and 5 monthly ..o 2110
Case with 7in. x 4in. speaker in vwo tone grey . 2440
Compiste Kit s« above. . .. £2200

Deposit £¢.4. 0 an monthly eyl .16.6

The above recorder can be supplied assembied, tested md com-
f)lev.e with tape and milcrophone for ,, . 225,00

eposit £2.10.0 and 12 monthly

£12.10.0

Collaro Studio Deok, Very !atést model 3 speeds 7in. npooh
Depoait £1,6.0 and 12 monthly .. .... £21,0.8

Tape Amplifier for studio deck, with ready wlred pnnv.ed clrcult
cootrol and input paneis. tnains and out put transformars,
Complete with valves, knoba, plans, screws, etc. EFS8,
ECC83, EM84, EZ81, OA31 and 2 EL84, 3 watts output,
Magic eye, radio and mic. inputs, EX L/8 socket, tone
and monltor controis. Can be used s an awmpiifier ..., £11.11.0
Deposit £1.4.0 and 12 moathly 1

Caae for above inciuding 9ln. x dln. speaker .. 8550

Total Kit as above 2 £29.0.0
Deposit 22 18,0 and 12 monthly re

‘We can otfer the above recorder, complete with tape ‘and micro.
phone, In a De Luxe two tone grey cabinet, aasembled for £35.0.0
Deposit £3.10.0 and 12 monthly .2

This Machine is Listed at 38 gns. by makers aud good buy.

Building Instructions svalladle at 2/8 eack kit lre(unded 1 kit bought)

‘Bradmatio R/PB_ (deal 3rd head Collaro deck § track

BSR. T

The ceenns £11110
Lieposit £1.4. 0'und 12 mouthly . 184~

Tape Amplifier s» ubove, but quarter tru:l\ ...... 29.8.0
Depoxit £1.0.0 and 9 mouthly

Case, two tone grey, with speaker, £4.4.0

Complete Kit as above, ,..... . £25.0.0
Deposit £2, J.D 0 and 12 monthlv {1

Collaro Smcho Deck, 4 track ..., ...... . 417.1%0

Depoumt £1.179.6 and 12 mouthly .

Tape Amplifier, as above, but 4 track . £12.12.0
Deponit £1.7.0 and 12 mouthly

Case with 9in. x 8in, speaker £5.5.0

Complete Kit 4 track Coliaro £35.0.0

Deposit £3.10.¢ and it monthly

Tape Pre-amplifier for Colluro deck. with power supplies, EOC83
ECL82, EZ80 and EM85 Radio and Mic. sockets, gives
a0 squalised output of 400 m/Volts,

HRIWTracks KA .o bt Lo i b Vet oorpa o/

De: posl'. £1.0.0 and 8 monthiy

Quarter TrROUMC & a1 bave 1 s 54
Deposit £1.0.0 ‘and 9 mom.hly

Bradmatic R/PB and Erase on Collaro bracket § track

Pressure pad (3tudio deck only)
Brenell Mk.5 deck, § track, 4 apeeds .

Deposit £3,1.6 and 12 monthl)
Brensll Mk, 5 Amplifier, with power, .

Deposit £2.8.0 and 12 mom.hly £

JASON F.M. TUNERS

YHT1, complete with valves ... ... ... oo coesress $6.12.8
Deponit £1.1.0 and 6 monthly H 21.2.8
FMTQ, complete with valves, Less Power £2.17.8

Deposit £1.0.0 and 7 monthiy .,

FMT2, complete with valves, Sel! powered
Deposit £1.0.0 and § monthiy .,

¥MT3, complete with valves, Less power, , .

Deposit £1.0.6 and 9 monthly

FMT3, complete with valves, Seit powend
Deposit £1.4.0 and 12 monthly |

Power pack kit ready drilled chassis for FMTI ete.
The Instruction books are included in all Kits but are otherw

JTV/9, switched F.M. and TV. 8ound self powered. All valves £14.15.0
Deposlt £1,0.6 and 12 mbathly ........ 1.4.5

Meroury £ ue JTV/‘J but lesa power, with all valves ,......... £10.15.0
st £1.1.6 sund 12 monthly | 1710

The lnstmctlan book I8 again included but ia otherswise sle
‘All the above units sre availablé ready bujlt and aligned. Price on request.

RADIO TUNERS
Armstrong T4 C. V.H.F. Tuner veli powered
Deposit £1.19.6 and 19 wonthly
Armstrong 8T8 Mk2, AM/FM self powered
Deposit £2.13.0 and 12 monthly .,
Armstrong AF208 AM/FM Radio chnull.

. 412.18.0
225.12.0

Treble

controls. P.U. inputs etc. - . . 21.4.0
Deposit £2.6.0 and 12 monthly o £1.14.10
Armstrong Jubjlee Mk2. AM/FM Push Pull Qutput stage. Bam
and Ere il etiie. gt o ou. . £38.5.0
Deposit 22, 16.6 and 12 mom.b.l ‘226.11
Armstrong Stereo 55, AM/FM Radlio cnmu., with stereo gram.
Bass and Trebie etc. 3 229 18.0
Deposit £3.2.6 and 12 mouthly .
Armstrong Stereo 12 Mk2, AM/FY Rudio chass
Push pulloutput . ........... £40.5.0
Deposit £4.0.8 and 12 monthi
Brasa escutcheon avallsble for AF208 an by
Pye HFT109. FM tuner sclf powered . £2923.12.6
Deposit £2,9.6 and 12 wonthly
Pye H!"'Tll:!. AM/FM Tuner self powere: £228.2.0
t 22,18.6 und 13 mouthly
Quad F. M. .unu un-powered ...l 8.9

Deposit £2.18.3 and 12 monthly B

AMPLIFIERS (MONO)

" Linear L45 Three vulve amplifler ... .oeovieveenenersnene.. 26198

Linear Dhtonio Five valve. push pull . £12.12.0
sit £1.7.0 wnd 12 monthly . 0.

£18.0.0

Linear Co wrd 30 watt with case
l?enosn £1.18.0 snd 12 mum.hly

ceeserteeneseas ity £15.18.9
181

Tﬂvlelone Hi Fi Major, with Pre.amp
Deposit £1.15.3 and 12 wonthiy

Pye Mozart. including Pre-smp, 10 watt .,
Depoait #2.10.68 and 12 monthly ..

Leak TL 12. Main amp. only 10 watt ..,,..
Deposit £2.0.8 and 12 monthly .,

Leak Varislope 111 Pre-amplifier .. ..
Deposit £1.11.6 and 12 monthi

Quad Main amp. oniy 15 watt ..., # %
Deposit £2.5.0 and 12 mont.hl\- o TP S e

AMPLIFIERS (STEREO)
Duloi AC202, Integrated ,..........
Deposit £1.7.0 and 12 monthly
Dulci GA505, Integrated. . .........
Deposit £2.0.8 and 12 monthiy .
Rogers Cafet Mk2, with Pre.amplifier
Deposit £2.13.8 and 12 mrmt.hly
Leak Stereo 20 Main amplifier .. .. ..
Deposit £3.4.8 and 12 monthly .
Leak Varislope 111 8tereo Pre.awplifier
Deposit £2.10.0 and 12 montbly
Quad 22 Bterec Contro! unit, Pre.auplifier
Deposit £2.10.0 and 12 monthiy

. 215.15.0
1

£02.10.0
4

. £12.12.0
0.8

£18.18.0
1

GRAMOPHONE UNITS
Gareard SRP10, with G.C3 Mono Lumdge
B.S.R. UAL4 1CB cartridge ............
Deposit £1.0.0 and 6 mont my
Garrard Autoslim Mono carcridge
Depout £1,0,0 and 7 monthly
Garrard Autostim De Luze Mono cartridge
Deponit £1.6.6 aud ¥ monihly
Philips AGlDlni with Btereo cartridge .,
Deposit £1.2.0 and 12 mont.hly
Decca Deram Arm oaly
Dec:a Deram Transcription cartridge
Decoa Deram Auto cartridge
Goldring GL53. with arm, iess cart:
Deposit £1.12.0 aod 13 moothiy
Qoldring *38’ Transeription. no pick up

Deposit $1.10.0 sod 12 monthly L s £1.9.
Goldring GLaSX as G138 but less P.U. arm | Sowiw s b £1381.9
Deposit £1.7.7 and 12 monthly ... . 41
Garrard 4HF with Mono cartridie ... .. ..cceverieensan.s £17,0.0

Deposit £1.14.0 and 12 manthly Mt
Garrard Lab: Type ‘A" Auto-changer. Mono .,
Deposit £1.18.6 and 12 monthly
(e (o SREIIT L B B ilan ot oo, ) |

Deposit £2.3.2 and montbly
Gareard 301 Strobe .. .. ...l
Depoait £2.4.0 and l‘l motithly .
LOU DSPEAKERS
GOMMANs/ATIEITE 8 | o avveromtibames (e s amBiew o5 s Srobaiedy T a0 £5.5.7
Goodmans Axiom 10 £6.5.11
Goodmnns Axiom 201 £10.7.0

Jepusit £1.1.
Goorlmans 5H/20/XL Tweeter with cross over.
Wharledlle R812/DD 12In. tull range ...

Deposit £1.7.6 and 9 monthly
Whiteley Eleulncll W.B. H.F. 1012 10in.

£7.0.0
£11.10.0
2476

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.
Wae do not close for lunch. Open all day Saturday.

Money refund guarantee.
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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

Eminently suitable for bass guitar and all other musical instruments

* lncnrnnrdtmz two 12in. heavy duty
with 2in. diameter sp h eoils, 1>
of amplitier at frequencies

s-watt high flux (17,000 lines) loudspeakers
esigned tor efliciently handling full output
down 1o 25 c..s.

% Dual Cone in second speaker reproduces frequencies np to 17,000 ¢.p.s.

s Heav

ily made eabinet of convenient size 24 x 21 x 14in. has an exceptionally

atteaclive covering in two contrasting tones of Vynair.
% For 200-250 v. to 50 e.p.s. A.C. mains operation.

% Four jack socket inputs and two independent vol. controls for simultaneous
eonnection of up to four instrument piek-ups or micronphones.

% Separate bass and treble controis providing more than adequate ‘“Boost” or
“Cut”.

% LEVEL frequency response throughout the audible range.
% SUPERIOR TO UNITS AT TWICE THE COST.

39: Gns.

Send S.A.E. for leaflet.
OR DEPOSIT of £4.3.0 and 12 monthly

payments of £3.9.11. Carr. 17/6.

I.S.C. JUNIOR GUITAR AMPLIFIER

5-watt high guality output. Separate bass
and treble ‘‘cut’” and ‘‘boost” controis.
Sensittvity 15 m.v. Two high fmpedance
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
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 piugs into power supply
point and any input socket of amplifier.
Controls are Speed (frequency of interrup-
tions). Depth (for heavy or light elfect).
Volume and Switch. Three sockets are for

two inputs and Foot Switch.
i ONLY ns'
BRANCH
LEIGESTER "oy
OPEN

TRANSISTOR QALE. Mullard OC71 3/9.
0C45 4/11, OC44 4/11, OC72 4/8, OC81 4/11.

71 8/9, Ediswan XA101 3/8, XB102 3/8,
XAl112 3/9, XB113 3/9, XB104 3/9, XC1014
3/9. Postage 6d. for up to 3 Transistors,

D.C. SUPPLY KIT, 12 v. 1 a. consisting
of a partially dxllled metal case, mains
trans.. F.W. Bridge Rectifier, 2 fuseholders
and fuses, Change Direction switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable {or Electric
Trains. Limited numberavailableat 29/11.

SELENIUM RECTIFIERS
w IDGE 24 v. 2 amp.

24 v. 20 amp.
H.T. TYPES H.W.
150 v. 40 mA
250 v. 50 mA
250 v. 60 mA
250 v. 80 mA
250 v. 250 mA

. 85/9
(,O\'TACT COOLED. 250 v. 75 mA

F
Bridge). 10/11, 250 v. 50 mA,
(Bl'ldee). 8/11. H.W. 250 v. 60 mA, 5/11
LINEAR TAPE PRE-AMPLIFIL I{

Type LP/1, Switched Ne
('qlml llon Positions
.- 1. and Playback, E)
ing Level Indicator. Designed primar-
ily a8 the ilnk between a Collaro Tape
’l‘rmls('riplnr and o high fidelity nli-
fier, but suitable r almost any ape

Deck. Only 9 zns. S ALE, for I(-.lllel.

PURCIHASE OF

"UGF)\Ewn g 49/9

BRA 0 A
F.¥ fze) SI:,LI*\H \I
RL(‘TIFI SRS, cach

R.S.C. SENIOR Guitar Amplifier

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

‘‘eut”’ and ’‘boost™ con-
trols. Twin separately
controlled inputs 50 that
twoinstruments or
‘“‘mike’” and pick-up can
be used at the samre time.
Two loudspeakers are
incorporated, a 12in. high
flux 14 watt bass unit, @
and a 6 x 4in. elliptical |
for treble. Cabinet is well |8
made and finished as

Junior _Model. Size
approx. 18 x 18 x 8in.
only 16 Gns. Gy

Send S.A.E. for leaflet. 7y
Or DEPOSIT 37/- and
nine monthly payments of 37/-.

JIEAVY DUTY LOUDSPEAKERS IN
SUBSTANTIAL REXINE COVERED
CABINETS. Type BG1. Suitable for Bass
Guitar. Speak Unit 15in., High Flux,
15 ohms, 25 watts. Cabinet size approx.
24 x 21 x 13in. Only 194 gns. Or Deposit
42/- and 12 monthly payments of 34/9.
Type BG2. Suitable for Bass Guitar.
Super Sensitive, 15in. 15 ohms high flux
speaker. Cabinet size approx. 30 x 21x 14in
Attractive covering of two contrasting
tones of Rexine and_ VVnair. Rating 50
watts, Only 29 gns. Or Deposit £3.7.6 and
12 monthly payments of 50/-.

Type BG3/2. Suitable Bass and Lead
. Two 12in. high flux 15 ohm 25 watt
speakers. one with aluminium speech coil
and dual cone to provide smooth frequency
response from 25 to 17,000 ¢.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 £ns
Or Deposit £3.7.6 and 12 monthly pay
ments of 50/-.

LARGE REX COVERED
SI'EAKER CAB V % . Heavy block-
board construction. 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
nine monthly payments 25/9. Size 30 x 30
x 16in. cut for 15in.or 18in. speaker 13 ¢ns.
or Deposit 30/4 and nine monthly pay-
ments 30/4. Suitable speakers available.

FANE ACOUSTICS 15in, HEAVY DUTY
LOUDSPFAKFER. High flux., 15 ohm
25 watt. Total flux 186.000 lines. Cast
chaw»sis. Suitable for Bass Guitar. Only
13 pns. or Deposit 31/6 and nine monthly
payments 31/6.

EXTRA UHEAVY DUTY 15in. Type 133,
40 watts. Total flux 375,000 lines. Ex-
tremely high sensitivity. 15 ohm voice
coil. Only 18 g£n«. or Deposit 35/~ and
12 monthly ravments 35/-.

INE

ANNOUNCING THE R.S.C. B20
I BASS GUITAR AMPLIFIER

A highly efficlent unit incorporat-
ing a massive 15in. high flux loud-
speaker specially constructed to
withstand heaviest load condi-
g tions. Rating 25 watts. Indivi-
dual bass and treble ccntrols give
S:ample “‘boost” and “‘cut”., Two
_§l high Impedance jack socket in-
puts are separately controlled.

E All controls are conveniently
positioned in arecess on topof the
| cabinet. Cabinet is of substantial
construction and attractively
finished in two contrasting tones
of Rexine and Vynalr. Size
approx, 24 x 21 x 13in. Operation
from 200-250 v. 50 c.p.s. A.C.

mains.
Send S.A.E. for leafiet.

1 Or Deposit £3.2.0
292 Gns monthly payments of 56/10
Carr. 17/6.

Ex. GOVERNMENT ACCUMULA-
TORS. Slze7ix4x21n 2v.16 A H, brand

/9 e for 15,
Ex, G()\"l S\lU()TlI G CHOKES.
200 mA, 3-5 50 ohms, Parmeko 8/9;

150 mA, 10 H, 30 ohms 9/9; 80

300 Ohms.6/8: 60 M. B0 Ll 250 ohens 1ms 2117

COMPLETE POWER PACK l\lT. 19/11
Consisting of Mains Trans., Metal Recti-
fier. Double electrolytic, smoothing choke
chassis and circuit. For 200-250 v, A.C,
nains. Outputs 250 v., 60 mA. 6.3 v. 2 4.

R.S.C. POWER PACK, 38/8. Louvred
metal case only 8 x 54 x 2iins. Stove
enamelled. For v. A.C. mains
Qutput at 4 pin piug and socket 250 v.
60 mA, fully smoothed and 6.3 v. 2a. Suit-
able for power requirements of almost
any Pre-amp or Radio Tuner.

R.S.¢. BARBY ALARM or INTER-
COMM. KIT. Complete set of parts with
diagrams, etc. Housed in two polished
walnut finished cabinets of pleasing
design. High sensitivity. For 200-250 v,
A.C. mains, Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 78/6,
carr. 5/- or assembled ready for use £5.15.0.

EX. GOVT. SELENIUM
RECTIFIERS 12v |5 AMP] 9/9
(BRIDGE) F.W. ONLY

f Manch
R.S.C. (anghesen

LEICESTER: BIRMINGHAM: SHEFFIELD :

32 High St. | 6 Gt. Western | 13 Exchange St.
Arcade Castle Market
Half-day | Birmingham Bldgs. Sheffietd
Thursday No half-day

MAIL ORDERS to 5 County Arcade, Leeds |.
Postage 2/9 extra under £2. 4/6 extra under £5. Trade

Half-day Thursday

Terms:

C.W.0. or C.O.D.
Supplied. S.A.E. with all enquiries please.

No C.0.D. under £1.

HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS:

§1 Savile 73 Dale St. §6 Morley St. 8-10 Brown St. 5.7 County

St., Hull Liverpool 2 {above Alhambra (Market St.) (Mecca) Arcade
Theatre) Bradford | Manchester 2 Briggate, Leeds

Half-day Wednesday

No half-day No half-day
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R.S.C. (M::l;hester)

MAIL ORDERS to 5 County Arcade, Leeds .
Postage 2/9 extro under £2. 4/6 extra under £5.

Terms: C.W.0O. or C.0.D. No C.0.D. under £1.
Trade Supplied. S.A.E. with all enquiries please.

LEICESTER: BIRMINGHAM:  SHErFI:iLO: HULL: LIVERPOOL: BRADFORD: MANCHESTEA: LEEDS:
32 High St. | 6 Gt. Western | 13 Exchange St. | 51 Savile 73 Daie St. 56 Morley St. 8-10 Brown St 5-7 Couaty
Arcade Castle Market St., Huil Liverpool 2 (above Alhambra {Market St.) (Mecca) Arcade
Half-day (Opp Snow Hill | Bldgs. Sheffield Theatre) Bradford | Manchester 2 Briggate, Leeds.
Thursday | Sta)Nohaif-day Hall-day Thursday Hall-day Wednesday No half-day No Half-day

SENSATIONAL STEREO OFFER

A complete sel o parts to
construct & &ood Qquality (4 Gns')
Stereo amplifier with an undistoried
output total 6 watts. For A.C. mawns 1n-
put of 200-250 v. Sensitivity 130 m.v,
Ganged Vol. and Tone Controls. Preset
balance control. Fuil instructions and
wiring diagrams supplied. Stereo Pick-
up Head 19/ extra with above oniy,

R.S.C. 30-WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER Al0

A hlghlv sensitive Push-Puil high output
unit with self-contained Pre-amo. Tone
Controt Stages. rtified pertormance
figures compare equelly with most ex-

nsive amplifiers available. Huin level
0 db down. Freguency response +3 db,

30-30,000 cis. specially  desiZned
sectionally wound ultra iinear output
transtormer 1S used With 307 output
valves. All components are chozen jor
reltability. Six valves are used EFBE.

36, C83. 807. 8T, GZ°4. Separate
Bass and Treble Controis are rovnded
Minimum input required tor |u _outpul
is only 12 mlmvolts so that A El)

1 n ILI\ U I’

OF MICROP J

SUITABL is deslcned for
TRRE:

l-‘U

E. 'I‘h l
CLUBS, S(‘ll()()l,ﬂ
DANCE IALL\ or OUT l)l)U
TIO tc. For use with Electromic
ORGAV. GUITAR, STRING BASS,
etc. For standard or 10ong-playiny recor ds
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER l'NlT.
An extra Input with associated vol.
control is provided so that two separate
{nputs such as Gram and ''Mike’ can be

.M. SPEAKERS. 10in, W.B, “Stentor-
um" 3 or 15 ohms type HF 1012 10 watts,

hi-fidenty type. Recommended lor use
with our All Amputier, £4.7.6. 12in. K.A.
5 ohms 10 watts (12,00 lines). 58/6.

TWEETERN, Plessey 30 19/9, 150 25/9.

Jason FMT1 V.H.F/F.M, Radio Tuner de-
stgn. Total costs o parts including vaives,
Tuning_ aial. Escutcheon. etc., £6.19.9.
Other Jaron equipment in stock.

LINEAR 145 MINIATURE 4/5 WATTU
QUALITY AVMPLIFIER. Sujtable 1or
any record playing unit. and most micro-
phones. Negative teea-back 12 db. Sep-
arate Bass and Trevie Controls. For
mains 2N v. 50 ¢rs. Gutput (or 2-3

Muilard vaives EZ80,
. Size oniy 7-6-5iin. high.
Guaranteed 12 months. Only £5.19.6.
Send S.A. E. for eaflet. Terms: Deposit
22/6 and 5 monthly payments o 22/8,

WATLT

HIGH QUALITY
LOUDSPEAKER
In walnut veneered
cabinet, Gauss
12.000 lines. Speech
cotl 3 ohmes or 15
ohms. Only %4.19.8

3 s

Rin. 19

18 x 18 x 10in. Finlsh as above. Terms:
Deposit 17/9 and & monnhly 8pmn:nem,s of
17/9. Only £7.18 6. Carr.

For larger types see page 287,

R.A. 12tn. DUAL CONE 8 ohm 8 wall
Speakers. ldeal tor Stereo. Only 39/9 ea.

RSC 45 WATT A5 HIGH-GAIN AMPLIFIER

home,

is used. 1L

230-250 v,

A highly-sensltive $-valve
small c.ub, ete.
aquired for full output so that it 1s suitable for use with
the latest high fldelity pick-up heads, in addition to
nll other types o1 pick-ups and practically all “mikes”,
separale Bass and 1reble Controls are provided. These
ive ruil iong-playlng record egualisation. lum level is
negiiginble being 71 dh. down 15 db. of Negative feedback
T. of 300 v. 25 mA and
available tor the supmly of a Radio Feeder Unit, or
Tape-Deck pre-amplitier.
W ers. Output for 2-3 o speaker. Chassis is not alive. Kit (s complete

quality amplifier for the
Oaly 50 miilivoits Input Is re-

L.T. 0. 6.3 v. 1.5 a. is
For A.C. mains Input of 204-

ineverydetailand inciudes full punched chiassis (with baseptate) with Blue Hammer
tinish and point-to-point wiring diagrams and instructions. Exceptional value at
only £4.15.0. or assembiesl ready for use 25/- extra, Pius 3/6 carr.. or deposit 22/6
and 5 monthiv payments of 228 for assembled unit.

sn(x)lxt;d :ncmuhl,}e{- oper%t.e; on 1)0-250r NOW
cls . Mains an as output for
3 and 15 ohm speakers. Complete Kit of OPEN AT LEICESTER
parts with 1ully
I I Gns_ chassis and point-to-point R.8.C. GRAM. AMPLIVIER KIT.
wirint disgrams and (n- watts output. Negatjve ieedback. Controls
Carr. 10/- structions. If required Vol. Tone and Switch. Mains operat,jon

—~erforated cover with car-
rying ba dles can be supplied for 19/9.
The,amplifier can be supplied, f{actory
built with EL34 output valves aud 12
months® guarantee, for 14 gns.
Send 8.AE. for leaflet.

TERMS: DEPOSIT 33/8 and 9 monthly
payments ol 33/8.

Suftable microrhones and
avallabie at competitive prices.

speakers

WE STOCK ARMSTRONG, DULCLH
LINEAR and JASON EQUIPMENT
GOODMANS W.B. AND FANE
SPEAKERS
GARRARD AND GOLDRING T/TABLES

SUPERHET FEEDER UNIT. Design o!
a high quality Radio Tuner (specially
suitable for use with our Amplifiers).
Delayed A.V./C. Coatroly are Tuning
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and
L.T. ot 8.3 v. 1 amp. required rrom ampli-
fler. Size approx. # x 6 x 7in. bigh. Simple
allgnment procedure. Point-to-poing
wiring diagrams, instructions and priced
parts list with lllustrations. 2/6. Total
building cost £4.15.0. S.A.E. for leaflet.

Vi . Fully isolated chass!
C‘rcun et uapnad Only 38/8, Carr. 3/9
THE SK -R.F. RECEIVER

A design of a 3 valve long-and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectiﬂer High zain H.F. stage
and low distortion detector. Vaive line-up
6K7. 5P4l, 6V8G, Selectivity and %uum.y
excellent. Simpie to construct. Point-to-
Point wiring diagrams, instructions and
parts list 1/g. maximum bullding costs
74.19.6. inc. attractive walnut veneered
wood cablnet 12 x 64 X 540

\IUI ¥l- \ll:’l ERN, CABY ML,
vity 2,000 ohms per voll. A.C
B4/~ A.i. Basic Meter semmvlty 156
micro-amps A.C. and D.C. ranges £4.17.8.
13.20. Senqmvny up Lo 13,000 oluns per

Sensiti-
and D.C.

volt A.C. and D.C. £6.10.0. 30,000 olums per
volt £8.18.8.
1(.8.C. JUNIORR 111-FI REPRODUCER,

The very latest Goodmans Axiette 8
leh Fidel1ty loud:praker (retailing at
approx. 5 gns.) fitted in a speciaily design-
Bass Reflex cabinet size 121n. x 18in. x 10
m Acoustically hned and ported and fin-
1shed in polished walnut veneer. Matching
impedance 15 ohms. Fre-

guency range 40-15,000 ¢.p.s. 8 G
Power handling 6 watts ns.
nominal. Ideal lor Stereo.

Limited number. Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry battery
eliminator. Size 5§ x 44 x 2in,
approx. Completely replaces
battery supplylng 14 v d
90 v. where A.C. mains 200-250
v. 50¢/s s available. Suitable
for aill battery portahle
recelvers requlring 1.4 and
90 v. This includes low con-
sumption types. Complete
kit with dlagrams, 39/9, or
ready to use, 46/6.

Type BM2. Size 8 x 54 x 2iin.
Suppites 120 v. 90 v, and 60 v,
40mA and2v.0.4a. to1lamp.
fully smoothed. Thereby
completety repincing hoth
11.T. battertes and L.T. 2 v,
accumuiators when  con-
nected to A.C. mains supnly
200-250 v, 50 c/s. SUITABLE
l-‘ﬂR ALI, BATTERY RE-
CEIVERS normally using
2v. accumulawm. Complete
kit of parts with diagrams and {nstruc-
tions, 48/9. or ready tor use, 59/6.

I.S.C. BASS REFLEX CABINETS,
JUNIOR MODEL. Spécially designed
for W.B. IIF1012 Speaker but suijtable for
any good quaiity 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Hnsure superb repro-
duotion tor only £3.19.6.

STANDA IRD MODEL. As above but for
18in. speakers. Size 20 x 15 x 13in. For
vertical or horizontal use. 85.19 8. Suit~
able flews with brass terrules, 18/6 per
~et of

R.S.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish. Pleas-
ing design. JUNIOR
MODEL. Size 20 x 11
x Bin. for 8 x 5in. or

x 8in. sva&kels,
£2.9.9. STAN-
DARD M()Dhl,
Bize 27 x 18 x
12in. tor 8 or 10in,
speakers, £4.11.9.
SENIOR  MODEL,
Size 30 x 20 x 15in.
{or 12in. Speaker.
Suitable Speaker
systems below.
Only 7 gns.

AUDIOTIRINE HI 1 sl'FAl\F‘R ﬂ\b-
‘PEMS, Consisting of matched 12in.
12,000 line. 15 ohm high quaiity speaker;
cross-over unit (conststing of choke,
condenser, etc.) and eeter. The smooth
response and extended frequency range
ensuresurprisingly realistic reproduction.
Standard 10 watl rating £4.19.9. Carr, b/-.
Or Senior 15 watt, 7 gns. Carr. 7/6.

AUDIOTRINE
EQUIPMENT
CABINETS
S'ze b x 15 x
181n. Beaytiful
walnut venee-
red finish. Ele-
gant contem-
porary design.
Robust con-
strugtion.
Uncut- remov-
able baseboard
Depth above
baseboard 5¢°.

gnlv }5‘2! Ens,
Terms: Dep. 29/9. and 8 mthly. pymts. 28/9

e ;
4 e 1
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AUDIOTRON HI-FI TAPE RECORDER KIT
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR

Incorporating the latest Collaro Studio Tape Transcriptor.
Amplifier with negative feedback equalisation for each of 3 speeds. High F
Tape Spool, a

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

The audlot,rlne High Quality Tape
lux P.M. Speaker, empty
Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 144 x 15 x 84in. high and circuit. Total cost if purchased
ass. S.A.E. for leaflets.
Cash price lf ser.t,led in 3 months.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES

Two Input sockets with associated controls
allow mixing of “mike’ and gram as in A10.
High sensmvn,y. Inciudes 5 valves, ECC83.
ECC83, E 4, EZ81. High Quality sec-
t,lonally wound output transformer specially
designed for Ultra Linear operation and reli-
able smalfl condensers of current manufac-
ture. INDIVIDUAL CONTROLS FOUR BASS
AND TREBLE “Lift” and "'Cut”, Frequency
response + 3 D.B. 30-30,000 ¢/s. Six negative
feedback loops. Hum level 60 D.B. down. ONLY
23 millivolts INPUT required for FULL QUTPUT. Suitable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs. For STAN-
DARD or LONG PLAYING RECORDS., For MUSICAL INSTRUMENTS such as
Sl‘l{l'\h, BAx LEAD OR RIIYTIHM GUITARS, ete.

UT S¢ T wlt,h plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
I{Al)lu FEEDER U . Size apbrox. 12-9-7in. For A.C. mains 200-250 v, 50 ¢.p.s. OQutput
for 3 and 15 ohms speakers Kit Is complete to last nut. Chassis is fullv punched Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.

(Or factory built 51/- extra.) * 10/~

If reqmred louvred mer.al cover with 2 carrying handles can be supplied for 18/9. TERMS
ASSEMBLED UN s. DEIPOSIT 24/9 and 9 monthly payments of 24/9. Send

s AE for illustrated flet del.all ng Ready-to-assemble Cabinets. Speaker. Micro-

phones, etc,.. with cash and credit terms.

B.S. R, MONARDECK TAPEDECKS. Speed 31in. per sec. With high quality recording
heads, £6.19.8. Carr. 5/-. Cabinets to take Deck and amblifier 39/6.

R.S8.C. TRANSISTORISED GRAM. AMPLIFIER, Output 1 watt, for 3ohm speaker,
Transistors Mullard OC71. OC81D, OC81, OC81. Fitted Vol. Control with switch. Assem-
bled and tested, Suitable tor anv normal crystal pick-up. Only 59/9.

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

A compiete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milii-
volts, suitabie for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation of "'1ift"
and ‘‘cut’. Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECCE3,

EC , EL84. EL84, EZ8]1. Outputs for 2-3 ohm speakers.
Polnt-to-Point_wiring diagrams and in- 8 Gns
structions supblied. Send S.A.E. for leaflet. 0
Full constructional detalls and price list 2/6. Carr. 10/-,
Kit can be supplled assembled ready to use for 59/8 extra.

1

1 GNS.
252 Ca.rr &

ONLY 3
OF

PLUS
MAINS
SPIA}[AL l\lot-.rLt,'
supply are lates
tomers already have a Deck or wish to
use one of those being ofiered cheaply we
can supbly Kit less Deck at 13 gms. carr.

The Tape Decks we
models. Where cus-

10/-. Or deposit 2 gns. and 12 monthly
payments 23/9. Also il required we can
supply in lieu of portable cabinet and
7 x 4in. speaker. the Equipment Cabinet
illustrated at foot of opP page and a high
flux 84 x Siin. speaker for 8} £ns. extra.

MI-F1I CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard. B.S.R. and Collaro. 16/9.
Acos Sr.ereo-Monaural 29/9. Ronette
Stereo-Monaural 59/8. B.S.R. Stereo 39/9.
BRADMATIC REC ORDI HEADS.
High Impedance Record/Playback 22/-.
Low Impedance Erase, 12/6.

PICK-UP” ARMS. Complete and with
latest Acos/hi-fi Turnover Cartridge 29/11.
CRYSTAL MICROPHONES. Hand type
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25 9.
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BMS3 with neck band and heavy table
stand 59/9. Lapel type 36/9.
COLLARO JUNIOR _4-speed, Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.19.6.

B.S.R. UA4 4-sp'd AU TO-CHANGE
with hi-fi turnover head, £8.19.6. Carr. 4/6
GARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER with high fidelity
Latest model For 200-250 v.

ﬁARl{AI kg 16 AUTO SLIM DE-
LUXE 4-\I’I-LD AUTO-CHANGERS.
Turnover GC8 head, for 200-250 v. A.C.
malns. £nS,
111 VIATURE 2-3 WATT GRAM
A\H’Lll-lf R. For use with any single
or auto- cha.nge unit. OQutput for 2-3 ohm
speaker. r 200-250 v. A.C. malns. Size
11! x 2} X 2i1n Controls: Vol. and Tone
with switch. Only 59/8.

R.S.C. BATTERY CHARGING EQUIPMENT

HFA’VY DUTY CHARGER KIT Assembled 4-5 amps

6/12 v. 6 amps. variable output. PYTES
Consisting of Mams Transformer 6/12v, >
0-200-230-250 F.W. (Bridge) Fitted Ammeter and
Selenium Rect.iﬂer. Ammeter, variable charge rate
Variable Charge Rate Selector selector. Also selector 12 v.
Panels, Plugs. Fuses. Fuseholder plug for 6 v. or 12 metal
and circuit, 59/9. Carr. 4/6. charging. Louvred sceel

case with stoved blue

T, 1%
CHARGER KIT, 12v, 14 AMP or hammer finished.  Fused

24v.7Tamp.Consistingofmainstrans,

200-230-250 v, F.W. (Bridge) selenium and ready for use 1
Rectifier, F Ammeter, Fuses. Vari- with mains anéj 6949
able Resistor and Circul output leads. Carr. 5/-.

. Only
@ gns. Carr. 15/-. Please state if 12v,
or 24v. kit required.

SOLDERING ERONS. 230-258 v. 30

Terms: Deposit 13/3 and
5 monnhly payments 13/3.

3a., all facilities
as above. Only 59/9. carr 319,

ASSEMBLED

12 v, 2 ambs.
Fitted Ammeter
and selector
plug for 6 v. or

®
ished attractive
hammer
| Fused, ready for
use with mains
and output leads

499
6/12v.tamp. 27/9
Less meter.

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

BATTERY CHARGER KITS

former. Bridge, Metal
Rectifier, well ventilated steel
&ase Fuses. lF%se— olgex;ss;
rommets. panels, Heavy Du
L°“"}%$,‘} Clips. circuit. Carr 3/6 extra
Gv.or 12v. 1 am /9
As above. wlr.h

blue,

4
Ammeter and variable charge
rate selector... 19

watts. First quality. For Radio | ASSEMBLED l'v 0 Amp with vartable charge rate adjust- CHARGER AMMETERS
work, 18/9. Spare elements and bits | ment, ammeter and strong louvred, stove eénamelled case. | 0-1.5 a.. 0-3 a., 0-4 a., [
available. Ready for use. Only 7 gns. Carr. 10/- or in Kit Form 5 &ns. 0-60 a., 8/9.

FULLY MIDG MAINS Primaries 200-250 v
R.S.C. MAINS TRANSFORMERS (ouaitiifurn) 80075, 250 v. 80 mA, 6.3 v, 5a. 1%

Interleaved and Impregnated. Prim- HROUDED (\-nmmuelh—
230-250 v. 50 ¢fs. sereened v. 4a, C.T. 5v. 3a 56/-
OQUDED DROP THROUGH . C.T., 6.3v.

70maA., 6.3v. 2a, 0-5-6.3v. 2&17/9 59/9
a, C.T.5v. da 69/9

80mA, 6.3v 2a, 5v. 2a V. mA, 6.3v.
. 100mA, 6.3v. 2a, 6.3v. 1a . 21/9 ourplT T I{ \\Nl‘()l(\ll' I{
. 100mA, 6.3v, 3.5a, C.T. 9/9 Mldf'et. Batbexy Pentode 66 : 1 for
v. 100mA, 6.3v. ¢a -6.3v. 8:125/9 354, ao .. 4/8
130mA. 6.3v. 4a. 6.3v. 1a, [ Small Pentode. 50000 030 .. .. 4/6
Mullard 510 Amplifier, . 9/9 Small Pentode 7/8.000Q to 3Q .o 48
. 100mA., 6.3v. 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 5.000Q to 3Q .. 519
. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 7.000Q to 3Q - 519
. 150mA, 6.3v. 4a, 0-5-6.3v. 32 29/9 16,0000 0 3 5/9
. 200mA, 6.3v. 4a, 5v. 3a 49/9 Push- Pull 8 watts. EL84, or 6V6 to
SHROUDED lll'l(l(xlll 3Q or matched to 15Q 9/9
. 60mA, 6.3v. 2a, 0-5-6.3v. 2a, Push-Pull 10-12 wat,ns Lo match 6V6
Midget type 24-3-3in. 17/11 or EL84 to 3-5-8 ot 1 . 9/9
250-0-250v, 100mA, 6.3v. 4a, 0-5-6.3v. 32 27/9 Following types for 3 and 150 speakexs
300-0-300v. 100mA, 6.3v. 4a. 5v. 3a 2711 Push-Pull 10-12 watts 6V6 or E1.84 18/9
300-0-300v, 130mA. 6.3v, 4a, C.T. 6.3v. Push-Pull 15-18 watts, 616, KT66 . 2219

Push-Pull Mullard 510 Ultra Linear . 29/9
Push-Pull watts, sectionally
wound, 6L6, KT66, EL34, etc. .. 49/9

1a, for Mullurd ‘Amplitier < 33/9
350-0-350v. 100mA., 6.3v. 4a, 5v. 3a 27/11
350-0-350v. loOmA 6.3v. 4a,5v.3a .. 35/9

250-0-250 v. BOmA 6.3 v, 2
Both abov. e 21 X 24 x 211

FILAME? l'l( \\'N‘l*()li\[l‘,l{g

All with 200-250 v. 50 ¢fs. primaries 6.3 v.
lzﬁﬂ 5/9. 6.3 v. 628. 716: 0-4-6.3 v, 2a. 79,

‘121

. 7/11: 6.3 v. 3 a, 8/11; 6.3 v. 6a.;
w16 2 v. 1.5 a. twice, 17/6.

\\l()()l‘lll\(.} CHOKES

150 mA, 7-10 H H 250 ohms .. 11/9
100 mA, 10 H 200 ohms .. 0o .. 8/8
80 mA, 10H3J()ohm> oo 00 .. 5/9
60 mA, 10 H 400 ohm . 411
CIHARGER T I{ \\ﬁl'()R\[rRQ

All with 200-230-250 v. 50 c/s Primaries;
0-9-15 v. 1} a. 12/9; 0-! 9 15 v. 2a, 14/9; 0-9-15v.
3 a., 16/9: 0-9-15 v. ba.. 19 {0-9-15 v. 6 a.

23/9: 0-9-15 v. 8a. 28/9,

AUTO (Step up/Step down? TRANS,
0-110/120 230/250 v. 50-80 watts, 13/9;
250 watts, 39/9: 150 watts, 27/9.

M l{()l’lll)\l" TR: \P\\FOI(\II' RS
120 : 1 high grade. clamped, 6/9; 120 ¢ 1
Plotted. Mu-metal screened. §/9.
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300 PRACTICAL WIRELESS

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALYE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK

August, 1963

ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY,AND SUB JECT TO MAKERS' FULLGUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NORMANUFACTURERS' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS *NEW AND TESTED,” BUT HAVEA SHORT AND UNRELIABLE LIFE

OA2 5/~ |6BR7 8/6|6U7G  8/8|25A6  7/6 | AC/PEN EACOL 3/6| ELS7 21/7 | KTW63 5/9 | QP2s  5)- | U37  28/3 | AFL14 11/~
OB2 176 6BRS  8/3|6v6G  4/- | 25L6GT 7j-| (5) 1718 | EAF42 7/8 | EL3S 12/8 | KTZ41 8/- | QB150/15 UsL  19/8 | AFLL5 10/6
0Z4GT 4/3 | 6B87  £5/- | 6VEUT 6/- | 20U3GTI16/2 | AC/PEN EB34  1/- [ EL41  5/6 | L53 . 10/- | Us3  8/9 [ AFL16 10)-
1A3 3(-|6BWG 9/-(6X4  4/8(20Y5 8- () 17/ |EB4L 479\ EL42 9/ | LN309 /0 | RI0 18/ Uis 15/8 | AF117  8/6
143 5i- | 6BW7 5/-|6X5 46 |25Y5G 8/- | AC/SG 2g/8 | EBS1  3/- [ KL81 /9 | LP2  9/6 | R1z  6/9 | Us7  10/- | AF118 20/~
1A7  9/6 | 6BX8  4/3 | 6Yd 6/- | 2524G /- | AC/BG/VM | ERU3 20/6 | ELR3  7/¢ | ME4L 16/10 | R16  23/3 | Us0 5/3 | AF127 12/-
1C1L 5/- | 6LA 2/3 | 1B 9/- | 4025  B[- 12/6 | EBU4l 7/- | BLB4  5/8 | MESL 18/8 | RI7  17/6 | Us2 4/8 | UBTI03 6/-
1C3 7= | 6C5 4/- | 787 7/6 | 2526GT 8/- | ACTH132/4 | EBUBL 7/- | ELBS  9/9 [ MHs  8/6 | R1I8  14/- | UT8 5/8 | UKT 10410/
1C3 8/9 | 6C8 3/-|7C6  10/- 278U 23/3 | AC/TP 20/6 | BBO%0 5/- | EL8S  7/9 | MK 8/6 | RLY 27-1 U8 43 | GET10617/6
1C5 - | 6C8 30| 708 7/6 | 26D7  7/- | AC/VP112/- | KBCY1 5/6 | KLO1  2/6 | MHL4 7/6 | R52 9/- | UB4 4717 | GET113 B/-
1C6 10/ (809 11/ | 7D3  21/-30CL  6/6 | ACVP2 28/8 | EBFR0 7/ | EL95 /3 | MHLD612/6 | RGI/240A | Ulol 18/8 | GETI14 6/8
1Dy 7-16C10 8- 7D5  16/- | 30Cls 10/- | ATP4 /3| EBFs3 8/ | EL360 29/- | WA 4/~ 54/- | U107 17/6 | GET#7210/-
104 9/8 | 6C12 7I-|7I)d 18/- | s0¥5 8i- | AZL EBrsy  7/-| EL820 182 | ML4 8/- | RK34 7/8 | U1oL 11/~ | GET873 9/3
LF1 6/6 6017 12/6 | 7D8 15/ | 30FL1 9/6 | AZ31 7/ | EBL21 9/0 | ELS22 10/6 | MS4B £2/8 | 8130 22/ | U201  7/6 | GET874 9/6
1F2 3/- |6CDGG 32/- | TH7  5/9 |3prL1212/8 | A%41 12/8 | EC52  4/8| ELLSO 20/5 | MSP4 12/~ | BP4B 19/8 | U261  .9/8 | GRXI3 8/6
1F3 2/9 | 6CHA bl-|7-‘17 15/- | 30L1L 6/3 | Biu 5/6 | EC53  12/6 | EM4  17/9 | MUL/145/6 | BPI3C 12/8 | U281 12/6 | GEX33 §/-
1F7  15/- |6CW4 24/- | 7Y4 5/- | 30L15 10/3 | BL63 10/6 | KC5¢  8/- | EM34 1M/6 | MX40 15/~ | BP4l R/~ | U282 14/9 | QEX 36 10/-
1FD3 4/3|6DL  1/6|8D2  2/8|30Ps 12/8|Cl 12/6 | BC70  12/6 | EM35 18/ [ N3 23/3 | BI4S  12/8 | y2pl B8 | GKX45 6/6
166 8/- |6D3  17/6 |8D3 36 |30p12 7/6 | CIC  12/6 | ECs1 27/6 | EM7L 22/8 | N78  28/2 | 8PSl 2/- | U301 12/ | GEX84 11/6
1H6GT 8/8 [6L6 3/- 98BW8 13/6 | 30p16 /- | CBLL 27/2| EC00  2/8  pMso  6/9 [ N108  20/2 sU25  27/2 | U329 9/6 | GEXER 15/~
114 3/- | 6D8 15/- | 82 3/- | 30919 12/6 CCH35 22/8 | ECSL 8/- | EM81 8- | N118 22/ | BU6L 8/8 | ysie 11/~ | MATI00 7/
1LA6 16/10 | GES 8/-|9D7  13/7|opp, g | CK506 6/ | EC9z 11/8| mms4 g/6 | N1sl  §j- [ T4l 9/- | U403 16/2 | maTIOL 8/8
1LD5  4/3 | 6F1 9/6 11001 10/~ | 3oprys gjg | CLA_ 23/10| ECCS1 7/6 | EMSS  9/6 | N308 12/ | TDD2 12/6 | Usod 8- | MATI0 7/8
LN5  4/6 | 6K5 5/3|10C2 13/~ | 30pr1¢19/3 | CL3S 12/~ | ECCS2  4/- | EMS7 15/2 | N339 15/~ | TDDi  8/6 | ysel 18/- | MATI21 8/8
INSGT 8/8 |6F6G  4/-| 10D1 2=y, s" " 3o/9 | CVE 2/6 | ECC3423/11 | ENS1  71/- | N389  7/8 | TH2C 14/6 | yso20 18/2 | OAD 6/
1P1 8/9 |sreaT 7/8| 10Dy 11/8| iiia "og [ CVE3  10/6 | EOCS6  5/6 { EN91 15/- | D61 2/9 | TH30C 14/6 | vA1P4G 12/- | OAL10 8/
1IPI0  4/9 | 6F8 5/~ | 10F1 10/~ | g0 7% n 847 | CV271 18/6 | gocao  8/- | BYS1  8/9 | PABCRO /6 | TH41 17/8 | vMu4B 12/6 | OA70  8/-
1Pl 6/-|8F11 17/9 | LOF® 100 | o/ /=1 CY1  18/2| o8I 4/6| EYSL 8- | PCB8  11/8 | TH233 84/- | vp. 5 i
ks 6o okl MU8150F1s 10j- (3523 16/4| 010 laye | Boom: 4/0| KRS 12/ | PCBB 14/7 | TPe2 61 | veaB 14/ | OAls i
188 50 |grlz  gj6|10LD3 7/~ | 3Z4CT Ol Gysl e/e | kOCB 419 | KYS4 1a)- | PCYS 13/ | TR2S /e e B RS QAT ENEl
185 4/3 | gF13 25/11 [ 10LD1113/3 | jo5 Di 1/6 | EOC84 6/6 | EY86  6/3 | PCY7 0/~ | TP2620 20/- | vpaA 14/8 | OA

1T2 2511 [gr15 /6 |10P13  B8/8 | 3ianiesns|Dls  13/6|ECCS5 /3| EYel /- | POCBS 6/3 | TYBEF 13/ | yiqB MRS e
174 2/9 | 6F16 718 | 10P14 12/~ @2 5/- D4t $/3 | EOCS8 11/8 | K235 4/8 | PCC85  7/8 | UABCS0 6/- | vPISC 7/ | OAS0 5/~
1U4 7= |8F17  12/8 | 11EL  15/- | 43 toi | D42 10/8(ECCOL 8/ | EZ40  8/9 | POOSS 11/9 | UAF42 8/- | vPu3™ 2/6 | OA9l 3=
1U5  6/3(¢F18 13/5|1iE3  20/- D83 /- | ECC807 25/ | Bz4l  8/6 | POCB9  7/9 | UB4L 12/~ | vpal  5/6 | OASS  3/8
2A7 108 |6Fly 58 (1246 2/3(B0AS 20|77 3/ | EOFso 8/3| EzRo  4fp | POCIBY13/8 | UBCAL 7/- | vPIss 22/8 | 0a10 o6
2026 3/- |8¥23  9/e|12A8 18/6|90BS U~ pacsa 8/9 | ECF82 8/~ | EZ8l 5/~ | PCF30 6/6 | UBCSL 7/6 [ vk75 17/6 | 0AR1l 13/6
2DISC  7/-(6F24 11/8 | 12406 18/5| 0005 71 | DAF9L 4/3| ECFss 19/6 | 290  4/3 | PCK8Z /8 | UBIBO 71 | vy 05 “s/8 | GCIEW iy
2D21 18/- |6Fsz  4/- | 12ADG 15/2 | S0CDAAS2- | DAK9S 6/9 | ECFBO4R0/~ | FCA 15/~ | PCFSE 14/7 | UBFSD 73 | y gy CA R
2P 23/3 | gp33  8/8 | 12aK8 12/3 | O0L I-| pccoo  7/- | ECH3 21/ | FC13  14/6 | PCFB  8/3 | UBL2L 11/- - g b
2X2 /- | 806 5/- | B2KU 14111 DDL © 1276 | ECHOL 1)< | RCISC 17/ | PCLAY 7). | UOGS 91 L ey
844 4/-|H6 9/- | S3KU 1&53 DDl 12/3 | ECH3S 22/8 | FW4/5006/8 | PCL83  8/9 | UCGRs 819 | uifly; 5;' ol B
JAS ?- | 835G 5= 75 8 DDT4 8/8 | KCH33 7/- | FW4/8008/8 | PCL84 5/6 UCFs80 10/6 VU133 7/' OC28 17/5
3B7 6/- | BJ5GT 4/61 72 8/8 | pET2s 76 | ECH42 8/-|GTIO 12/8 L85 9/- | UCH2L 9/~ | wor gle | oORe  27/8
3D 4/-|6J8 o/6 |16 1YS|Dras” 8/0| ECHAL 6/6]GUs0 41/8 | PCLsG 10/ | UCLEY 8/ | w4y  oerg | oCss 18
3Q4 8/- [ 5470 a/8 | I7 /- | D¥e8  15/- | ROHSS 8/- | Gz30 7/ | PCL88 19/3 | UCHSL 7/3 | (ot so/a | OCYS nlﬁ
3Q3 713 | 8J7UT 8/a | 13 5- | DF72  30/- | ECH84 14/7 | GZ32  7/¢ | PEN4DD ucLsa 9/~ | 3 gonl 9//
384 4/9 | 8J8 49 1 a3 I’g""Dml 2/9 [ ECL8O /3 | GZ33 17/8 /11 | UCLEs 10/6 | W3 10/8 | R0 e
vy 8/- | 6K6 6/6 /- | DFe6 /6| ECLS2 8/-| G731 11/6 | PEN26 3/8 | UFsL ¢/p [ W76 &/8 1 FiQ 123
4D1 4/- | 6K7G 5/- [ 83V 19/5 | pro7  7/8 | ROL8 10/- | GZ37 17/6 | PEN4ODD | UF42  §/8 w77 3/- 0((3:‘ n’
6R4GY /- | 6K7GT 4/8 8/~ |BSAL B5/6 | DH3O 15/8 | 1iCI.86 9)-| HSO B/« 3a). | UF80 7/ | WeiM 8/~ /3
514 8/- | BK8G 3 17/- | 85A2 1B/~ DHOS B/8| EFe  20/8 | HE3 7)- | PEN4G 8/8 [ UFSS 7/~ [ W101 20/1 | OC44PM 9/3
5U4G 4/8‘8&361‘ 8/~ 1/6 | 90AG  67/6 | DH76  4/8 | EF9  21/- | H PEN4SDD | UFse 13/6 | W107 20/5 ] OC45 9[-
5V4@ /6 |6K2s 18/6 [ 1245QT 2/6 | 90AV 876 | DH77  5/- | KF23 /- 10/~ 25/11 | UF8Y  @/3 | W748 18/5 | OCASPM B/
5YSGT 5/3 | 6L1, 9/6 | 12J7GT 7/6 | 900G  37/8 |y o811 | Erss /3| HL2  2/6 | PEN46 476 | ULal  7/8 | X4 /g | 0C8s  £2/6
6Y4 8/ | 6L4G  6/6 | 12Ks  17/6 | 90CY  42/- I Dpy0197/1] | EF3TA 6/9 | HLISC  4/- | PEN38320/8 | UL4L  23/3 als 7/- | OCEE 25/~
873 19(5 | 6L8M 9/ | 12K70T 4/3 | 90CL 18/ | pyyioz 18/9 | EF39 4/~ | HL2S 18/11 [ PEN4ssDD | UL4g o). X4 18/8 oC70 88
524G 7/- | 6LTGT 4/6 | 19K8UT 9/- | 150B2 18/8 | pyryy “g/g | KFi0 10/- | HL23DD 5/- 32/4 | ULs4e 6/3 | X41  18/- | OC71  6/8
6/301.2 /- |6Li7 12/6 | 12Q7GT 4/6 | 15002 6[-|DKM, 16/8 | Eral 76| HLAt 8/ | PENA411/¢ | Um4 15/- | X61 10/ 0c72 8/-
8A7 8/~ |6L18 76 | 138A7 7/ | 161 13/- | pKgy  5j- | EFg2  8/6 | BL13IDD | PENB4 UM34 18/10 | X63 71~ | 0C78  16/-
GABG  7/- |6LIS  8/8 {1287 4/~ |186BT34/11 | pyrgy 7. | EF50 9/8 23/11 | UMB0  9/e | X84 4/6 | OCT4  8/-
6AB7  4/- |8LD3  7/-| 107 3/-|21380  6/6| DKes 6/9| B 1/ | TINS09 g6/2 | PEN/DD/ | URIO 16/4 | X80 llll- oCc75 8-
6AL7 3/- | 6LDIS  7/-|1oal7  3)-[ 2208 10/8 DS 7/3| Awer. 2/6{HVR2 9/ 4020 34/ | UUS 7y~ | X686 718 | oCcT6  8/8
GAGH 209 |6LD20 16/7| 13857 5/-|301 20/~ | DIas  9/- | EF5s  8/3 | HVRuA gf- | PLS3 18/11 | UUs 11/9 | X78M 1. | 0CI7 18/
64G7  8/- | 6NIGT 5/~ | 128K7 3/6 | 304 16/- | pLos 6/~ | EFTS 8/~ | 1WS 56 | Pis6 9/~ | UUT  13/3 | X8 /2| OCT8  §/.
6AJ5  B/8 | 6P1 18/9 | 128Q7 8/- | 305 18/- | DLes  17/6 | EFs0  4/3 | 1Wa/350 5/6 | L33 23/3 | UUs 13/3 | X79  40/9 OC81 &/~
BAKS  5/-|6P26 8/~ | jagRr7 &) | 304 13/- | DIG8 18/~ | KEFB3 /9 | LW4/500 8/- | PLS1  B/- | UUs  5/6 | X81M 28/1 | OC8IM 8/-
BAKG 12/8 |6Pas  18/5 | 1uuse  7)- | 807 8/- | DL79  15/-| E¥#s 6/ | KBO32 20/5 | PL82 8/ | UUI2 5/ | X101 23/} OC52 10/
BAES 6/3|6Pus  11/6|)2v4 o) |senA 12/6| DLi3 30/- | BFss  6/8 | KK33 19/8 [ PLss  6/- | UYIN 10/9 | X109 20/1 0C83 6/
6ALS  8(- [8Q7G /- |1iss 20/9 | 4033 15/-|DLo? 4/9 |EFS9 5/ | KLis 12/ | PL84 7/ 1 UVaL 16/2 X118 10/. | 0084  8/8
GAMS  2/6 |8QIUT B/- | 1am7 22/814687 T1/- | DLs4  6/- | EF9L  8/6 | KLL3223/11 | PL820 16/4 [ UY4l 5/6 { X119 7/3 OC139 13/8
6AME 3/6 |BRTG 6/ | 1487 17/6 | 5763  7/6 | DLY5 6/~ | EFea  3/- | KT2 /6 | PM84 9/6 | UYss 56 | X1aa  8/. | OC140 19/~
6AQ5s 6/~ | BRTGT 11/-|15b2  6/-{7193  1/9|DLes  6/9 | EF9s  5/- (KT8  15/- | PTis 10/~ | U10 /- | Yus 8/~ | OC170  9/6
6AIRE 20/-  BBAT  5/8 |13 12/6| 7475  ©j-| DL810 10/8 | EFe7 11/8 | KTS2 6/8 | PX4 10/~ | Ul314 7/6 | Y65 s{~ | OCI71 10/6
6ATG  5/- 88CT  4/8 |18 10/6 | A18a4 20/- | DNT0  8/- | EF98 11/8| KT430 4;- PYSL 7/6 | UIG 10/~ | 463 4/9 | 0C200 10/6
6AUG  B8/- | 68G7  4/9 | 19AQs  7/9 | ACO34 10/- | DM71 9/9| EP183 9/- KT3§ 32/4 | PYS2 9/ | UL7 5/- | Z8s 8/8 | 0C201  3/8
8AVE 5/6 | 6RH7  3/- | 19BG6G20/5 | ACPHL 10/6 | DW4/3508/8 | EF1 9/ KT4L 11/8 | PY33 10/8 | U18/20 6/8 | 477 3/6 | 0C208 14/~
6B7 5/- |88J7  5/-| 19H1  6/8 | AC2PEN D\V4/.’:008[8|BFMN 24/- | KT44 5/8 | PYB0  6/- | Ul  48/8 | Z329  6/- | OCP7L 17/¢
688G  2/8 [88K7  4/6 | 20D1 13/5 v8s  7/- | BK2 26/11 | KTel 8/6 | PY8L  6/- | U2L  15/- | Z719  4/3 | ORPI2 12/6
6BAG  &6/- | 6BL7  B/9|20D2 21/- | ACZPEN/ |ESOF 30/- [ EKS2  6/-| KT83  4/- | PV 5/6 | Uz 8/0 | 2720  6/8 | BX64l 10/-
8BER  5/3 | 6BNT ueleom 12/3| DD 12/8 | ES3F 30/-| KL2 198/6 | KTeg 13/6 | PY83 8/6 | U24  15/6 | Z745 10/6 | TH2  12/6
6BGGG 20/5 | 88Q7  5/9 |20L1 12/8 | ACAPEN | EISoF 34/6 |EL3  21/6 | KT74 12/6 | PYSs  9/- | U256  10/- | 2759  36/- | T83  18/-
6BH6 6/~ | 68R7 12/6|20P1 12/ 12 | EI148  ®/- |EL32  3/6| KTS8 28/8 | PYS00 9/- | U26  8/8 V10/15A18/-
6BJ6  5/9 6837  9/- | 20P3 19/8 | ACSPEN/ |EAB0 1/6 | ELs3  7/6| KTIOL 32/4 | PZ30 17/6 | U3L /= | Transistors | XAl0d 19/8
6BQ5  6/6 | 6U{GT /8 20P4 15/-| DD ®5/11 | EA76  7/8 | EL3¢ 10/~ KTWOL 5/3 | QP31 5/~ | US3  26/2 | and diodes | XA103 15/-
6BO7A 7/6 | 6U5G  5/- | 2085  15/- | ACGPEN 5/- | EABCS0 6/3 | EL35 13/6 | KTW62 6/6 | QPB 12/6 | Uss  26/2 | AF103 27/8 | XAl04 18/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE ORBOXED,BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 18/-. DRM2B and DRM:B 15/6. LW7 21/-. LW15 24/-. RMO 9/11. RM15/3. RM26/3. RM37/9. RM412/9. RM5 17/6. 14A86
17/8. 13497 18/6. 14A100 23/-. 14A124 26/6. 14A163 35/8. 148130 31/-. 148261 11/8. PC10116/9. 16RC.1.1.18.1 8/-. FC31 21/-. 16RD.2.2.8.1 11/-. 16RE.2.1.6.1
8/6. 18RA.1.1.8.1 4/-. 18RA.1.2.8.111/-. FC116 6/-. FC124 12/6. 8B3 10/6. C2D 9)-. K3/40 9/-. C3D 11/-. C3B 14/3. R3/2D 4/8.

ELECTROLYTICS, Can types: 32 x 82/450v. 5/9. 50 x 50/350v. 7/-. 64 x 120/350v. 8/3. 60 x 250/2706v. 9/8. 100 x 400/275v. 12/6, 100/275v. 8/-. 200/275v. 4/-,
100 = 200/275v. 9/6. Tubular types: 8/450v. 1/8. 16/450v. 2/8. 32/450v. 3/9, 8 x 8{450v. 3/-. 16 x 16/450v. 4/-. 32 X 32/300v. 4/-, 8 x 16/450v. 3/9.

MULLARD midget silicon rectifiers. Type BY100, Output 250 voits ¢ amp. No larger than a shirt button, 8/- each.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
Terms of business:—Cash with. order or C.0.D. oniy. Post 8d. per itemn except where atuted. Onders over £3 poat free. €.0.D. 3/8 extra. All orders cleared same

day. Any parcel insured against damage in tranait for 6d. extra. We are open for personal shoppers 8.30—3.80 p.m. Sats. 8—1 p.m. Complete list of modern and
obsolete vaives, resistors, condensers, transformers, microphones etc. with terma of business, 6d. Plesse enguire for any item not listed with 8.A.E.
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EASY TO BUILD /2" R QDSAMATEUR RADIO EQUIPMENT
A F~AAAN

CR 66 COMMUNICATIONS RECEIVER % A CODAR KIT TRIUMPH

NOW ... THE FINEST KIT
EVER OFFERED!

This completely new Communications Re- T
ceiver with its many design features and |
handsome styling offers more in perfor- | =
mance and quality than many higher =¥
priced units.

Frequency Range 540 Kc/s to 30 Mc/s in four Band-
switched ranges. Separate Main Tuning and Electrical
Bandspread. Entirely new disign High Q" ferrite
cored Coils. Oscillator Coils fitted temperature
compensated trimmers for stability. Coil Unit is
wired and assembled, and with the |.F. Transformers
is supplied factory aligned and tested. Low loss Trolex
glass alkyd switch wafers. Controlled regenerative
I.LF. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.V.C. Cathode follower output for tape recorder, etc.
3 watts output for extarnal 2/3 ohm speaker. For panel slider switches. On-Off/Standby-Receiver/A.V.C. On-Of/Speaker On-Off
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack.
Heavy gauge steel chassis, cadmium plated. Vaive line-up: ECH8|/EBF89/ECC8I/ELB4/EZB0. Instruction Manual, 17 pages.
?'bi?“ slze' 16 x 6I', x BK%_ins. Silver Grey. For AC 200-250 volts. {Export and Marine Model |15 volts). o
otal cost of complete Kit, carr. CR 66 Cabinet Signal strengta indi-
less Cabinet and Indicator £ I 6' I o'o L £I q I 5'0 ca%or with EM84 |7,6

H. P. Terms available. Details on request.

THE NEW CR 45 % NEW STYLING TOP PERFORMANCE

s Tunes 10-2000 metres (5 Coils).

“% Separate electrical bandspread.

“% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.

s Dials calibrated in frequencies and degrees.

v Power output 3 watts for 2/3 ohm speaker.

% Valve line-up: ECC8I/ELB4/EZ80.

% Front Panel Silver and Black, control knobs Grey.

“ Provision for panel phone jack.

Superb styling. World-wide reception. Total building cost, with 2 Coils, 25-75 and 60-175 metres. £6 |9 6 carr.
Instruction Manual || pages, less Cabinet o g 316,

CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door for easy coil changing 27 ,6 ) Extra coils, all ranges 4,9

each.
ALL PARTS AVAILABLE SEPARATELY

% THE MINI-CLIPPER * : % THE SUPER CLIPPER %

Y Tunes 10-2000 metres (5 coils). 36,6 i % Tunes 10-2000 metres (5 coils).

Y Miniature | valve, all band receiver. % Large precision dial, dual siow
motion drives.

] * Bandspread on all Bands.

% Low loss polystyrene
plug-in coils, factory

aligned. * i-'ligh.gain valve/transistor hybrid
q . circuit.
* :J,';Jf:,‘:fs_b‘" bearing % 2 Mullard transistor amplifiers,
I pre-ass embled and tested.

Provision to add two- q 2
* transistor amplifier. l % Low loss polystyrene plug-in coils,
factory aligned.
l % Batteries last months.

Can be built in an evening, will receive Amateur and Broadcast | Easy to assemble, this top performing All Band Receiver brings a
stations from all parts of the world. Total building cost with new world of listening pleasure to your finger-tips at low cost,
one coil 25-75 metres, Instruction Manual 4 pages, 36/6, carr. 2/6, l Total building cost with 2 Coils, 20-60 and 55-190 metres,
Extra coils, all ranzes, 4/9 each. Electrical bandspread available. I instruction Manual 7 pages, 88!6, carr. 2/6. Ext-a Coils, al! ranges,
Al parts available separately. 419 cach. Front Panel, Silver Grey, 10 x 71in.. /9.

Y% Battery lasts months.

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and laboratories.
New equipment under development will be announced in due course. Now available P.R.30 R.F. Preselector 1.5/30 Mc/s.,
greatly improves performance of any superhet receiver. CODAR Equipment is famous for Top Quality, Peak Per-
formance and Easy-to-Follow Instructions—no guesswork. &d. in stamps brings illustrated leaflets. Coming shortly, 70
watt 5 Band Transmitter Model No. CT80.

CODAR RADIO COMPANY
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

COMPLETE RADIO |
CHASSIS £4,19.6. post free

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with failing emission. Full
instructions supplied, mains input.
Type A optional 25% and 50% boost
2v. or 4v. eor 6.3v. or 1¢.8v. or 12.6v.
State voltage required. PRICLE 10/6.

LOUDSPEAKERS P.M. 3 OHM. 24, 3, ¢gin,
5in. Rola, 7in. x 4in. Rola. 15/8; 6%in. Rola,
16/6; 8in. Plessey 12/8: 10 x 6in., 22/8; 10in. Rola,
80/-; Tweeter, T359, 30/-; 12in. R.A 30/-.

13§ x 8in.. Double Cone E.M.L., 35/-.
STENTORIAN HF.1012. 10in. 2 to 15 chms, 10 w.87/8;
35 ohm, 7 x 4in., 21/=; 5in., 17/6: 3}in., 15/86.

'BAKER SELHURST
LOUDSPEAKERS

12in. Baker 15w. Stalwart
3 or 15 ohms, 45-13, 000

STEREO 12 Mk. 2 £406/5/-
8 watts push-pull output from each channel 16
watts total; VHF, with automatic frequency control
medlum and iong bands; A hi-fi eystem on one
compact chassia.

STEREQ 55 £29/18/-
Junior version of SBtereo 12: 5 watts per channel. 10

4 Mullard valves, 5in. speaker.

Superhet Cireuit. BRANID) NEW,

Size 9 x 6 x 5}{in. hikh. Tested by us ready
for use. 200/250 v. A.C./D.C. Mains, As illus-
trated with 1lIumlnated dia}. Fully tunable

watts total; VHF and medium bandas; Inputs for tape. \ c.p.s. 0o 90/-

pick-ups and future stereo radio. ' gh‘gagggéu%n?;%qbfgng \D%Bé‘éss'/_ 12-month 12i Btereo, Foam Bus-
JUBILEE Mk, 2 £28/5/- - Adadd-ad - pension, 12w., 35-16,000
Mooo; & watts push-pull output; VHF, avtomatic |1 MAINS TRANSFORMERS 200/250 v. A.C. [ |c:ps £6.17.6

frequency contirol, medium and iong bands; Beparate

tone controls; Pick-up and tape inputs.

AF208 (ILLUSTRATED) £21/4/-
AM/FM mono chassis of § watts output coverlng

Postage 2/- each transformer. i

STANDARD, 2350-0-250, 80 maA, 6.3 v. 3.5 a.
tapped 4 v, 4 a. Rectxﬂer, 6.3 v. 1

12m Standard H D 20w.
500 c.p.s, .0
De Luxe 15 w. 25-

VHF and medium hands. An inexpensive version of 2a. or4v.2a. 22/6, ditto, 350-0- ;50 2976 | | 17,000 ¢ ..£8.10.0
the Jubilee Mk, 2. MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/8 12in. Base 5w 50-18.000
All carriage free. Write for free literature. MIDGET, 220 v. 45 mA, 6.3v. 2a. ,. 15/6 C.p.5. or £12.12.0

SMALL, 220-0-220, 50 mA, 6.3 v. 2a. ,, 17/8 1 Auditoriom, 35 w.,

STD. 250-0-250, 65 mA, 6.3 v. 3.5a. ., 17/8 Bass, 20¢.p.6. to 12ke/s. £18,

HEATER TRANS. 6.3 v. 1} amp. .. 7 | | Details and Enclosures, pians, B.A.F.

d 1.4, 2, 3, 4, o | -
H D TR AL ,3{3 TWIN GANG TUNING CONDENSERS. 365 pF,

miniature lin. x 1}in. x 1§in., 10/-; 500pF Btandard

GENERAL PURPOSE LOW VOLTAGE 2 amp, with trimmers, 9/-; midget, 7/6; with trimmers. 9/-;

| 3.4,5,6,8,9,10,12,15,18,24,30 v. .. 22/8 | | 500pF alow motion tuning, standard or midget, 9/-,
AUTO TRANSFORMER. 150 w. .. 22/6 || SMALL 3 gang 500 pF, 17/-. SINGLE 365 pF. 7/6.
] 0.115, 200,230 250 v., 500 w. .. .. 828 SINGLE 25 pF, 50 pF, 75 pF, 100 pF, 160 pF, 5/6.
MULLARD *510" Mains transformer .. 30/- Solid dielectric 100, 300, 500 pF, 8/8.
PARMEKO MAINS TRANSFORMER. Made for CONDENSERS. New stock. 0.001 mfd. 7 kv,

0.
T.C.C., 5/8; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV, 9/3
Tubular 500 v. 0.001 to 0.05 miil., Bd 0.1, 1/-;
0.25,1/6: 05/350v 1/9 0.1/350 v. 8d.; 01/2000v

speciai contract, the ratings can safely hy
doubled. Guaranteed 2 years, Primary 0-110-
210-230-250 v. H.T. 300-0-300 v. 50 mA. L.T/

1963 RADIOGRAM CHASSIS

6.3 v. 1.8 amp. 8ize 4 x 3} 3 3in. 17/8 0.1/1,000 1/9: 0.1 mfd., 2,000 voite, 3/6.
THREE WAVEBANDS FIVE VALVES CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mid., 94.
B.W. 16 m.—50 m. LATEST MULLARD lNTFRVALVE TRANSFORMERS. 3:1 or 5:1, 8/-. | SILVER MICA CONDENSERS, 10% 5 pF to 500 pF,

M. W. 200 m.—550 m. ECHS8], EF89. EBCS1,
L.W. 800 m.—2,000 m. ELB4, EZ30

12-month guarantee.

TRANSFORMERS. Heavy Duty 50 maA, 4/8,
Mnl'.lratlo 7/8. Muitiratio heavy duty push pull,
10 w., 15/6. Miniature, 3341;(: 5/9. 10 w. O.P.

8d.; 600 pF to 3.000 pF, 1/-. Close tolerauce
(+1 pF) 2.2 pF tc 47 pF, 1/-. Ditto 1% to 50 pF
to 815 pF, 1/-; 1,000 pF to 5.000 pF, 1/9.

matching trans. 3, 7, 15 Q

AC. /200/250 v. 4-way Bwitch; Short-Medium, | | 1, p CHOKES 15/10H.. 60/65 mA, 5/-; 10H., 85 mA, | [ 465 ke/s SIGNAL GLENERATOR
l:onngral;n Ferrite Aerial A.V.C. and Nega. 10/6; 10 H., 150 mA, 14/. Price 15/-. Uses B.F.0. Unit. ZA 30038
;‘ ve feedback, 13 ohm output, 5 watts. Glass | ' prNNED COPPER WIRE 16 to 22 swe tib., 3/- ready made with valve 185. POCKET
al, horizonta wording, mze 13in x din. || ENAMEL COPPER WiRE kel 22, 2/9; 24—30, 3/6; | | SIZE 24 x 44 X lin. One resistor to
Aligned and calibrated. Tsolated Chassis, size 3240, 4/6. change. full instructions supplied.
13fin. x 9in. high x 5}in. deep. Batterv 8/6extra. 69V1}V. Details S.A.E.

I.F. TRANSFORMERS 7/6 pair

£8.19.6

§
Carr. & Ina. 4/8. WAVECHANGE sWITCHES

465 K/s Slug Tunmg Miniature Can, 23 § x in.

High Q and good bandwidth. Data sheets. | | 8 p. 4-way 2 warer long spindie " -
|20 2-way, of ¥ p. K-way iong upll\dle ha 3/8
BARGAIN SALE PRICES |ruiL wave sripeE seLEnioN RECTIFIER: | 4 b 231 0r { b §-way ioug spindle .
2, 6or 12 v. 1} amp.. 8/9; 2 a. ;4 a, 17/6. | 3 p 4wayorlp. liw:;ﬂl?;g g.,m&mf 3/15
Ne 1 . CHARGER TRANSFORMERS. Tapped m[mt 200/ | Wavechange ' S, ‘afers avail-
N Bo‘(‘d NALMES 30dny, Gu'"“‘n“‘c 250 v. for charging at 2. 6 or 12 v., 1§ amps., 15/8; | able: 1 p. 12 way, 2 p. 6§ way, 3 p. ¢ way,
0z4 5 5/- 6!§7(, 5/- EB91 4/-[PCL32 10/~ ¢ ampr., 17/8; 4 amps., 22/6. Cirewt included. | 4 p. 3 way, 6 p. 2 way. 1 waler switch, 8/6.
1R5 8/- 6K8G  b/-|EBC1l s/-PCL84 10/- | 4 AMP CAR BATTERY CHARGER with amyp. | 2 wafer switch, 12/8; 3 wafer switch, 16/-;
185 6/-16L6G  8/-[ilBCAl 8/-('L8L 1 wneter Leads. Fuse Case, etc., for 6 v. or 12 v., 69/9, | additional wafers up to 12, 3/6 each extra;
1T4 5/-|EBF80 8/-|PL83 AMMETER 0 to 5 amp.. 9/6. Toggle Switches, S.p 2/-: d.p i
gg‘}f ::;33 d.p.d.t., 4/~ Rotarys.p., 3/6: d.p., 4/6.
gv4 PY8L BOOKS listS.AE. CRYSTAL MIKL INSERTS. 6/6
4 PY82 3 C in. dia.
o4 rozs Doy ook of Crystai Sets.. .- 28 111 oS MIC, 1, infert isin. dia. x 1in. 8/6
lizh Fidelity Speaker Enclosure 5/- { | R TR 3
374 2U6L B, Yalve and TV Tube laqluvulunla C o6 || A0S 3%-1 DE LUNE STICK MIKE 35/
B6AC7 u22 TV Fault Finding s 1| TSL QUALITY STICK MiKE. . 25/-
e UBCIL 8/- || wjutiard Amplificr Manual o 88 | | Valveholders, Pax. int. oct., 4d. EASO,
i g}ig’éé 35‘ Radio Valve Guide, Books 1, 2, 3. 6d. BI2A. CRT. 1/3. Engl. and Amer. 4,
6BEG si-|Ess0 vebsl o | 904 L o S eeice DT 2CH b5 and 7 pin. 1/-.  MOULDED Mazda and
19 | Transistor superhet Reeeivers .. 7/6 | |int. oct. 6.- BTG, B8A. B8G, BIA. 9d.
6BW6 9/-|EZ8 7f-[UCL82 10/- Praetical Radio Inside Out 3/8 B7G with can, 1/6. B9A wltﬁ can, 1/9.
56 ket il v Mnsferisolountody ‘}"\‘}" ] Ceramic EF50, BIG BSA. ni. oct., 1J-
~1H g ” ‘Translstor Controlled Models .. 3/6 ‘ . " v
Gg% /5| RNa5CH 81 ural 8- prineintes of Colour TV 16 || - BOA cans. 1/- each
o 2;: MUTE 2;: e hle |} ADASTRA 3-3 AMPLIFIER. Ready
876 sifpccss  siuvve 7. | 4 TRANSISTOR PUSH-PULL AUDIO built A.C. only, 200-250 v. Valves ECL86
6J7G L96  8/-IPCI'80 8/-|VRI50 7/ size 3 x 13 x . AMPLIFIER L e R THE
6K6  5/-|EABCSO 8/-/PCF82 8/-[W8l 8/ A ready bullt miniature push-pull amplifier with volume controls. Separate engraved
S = | Diriver and output transformers, 4 transistors. front panel with de-luxe finish. Heavy
NEW FAMOUS ldeal for use with record players, intercoms, duty output transformer ohm.
ELECTROLYTICS MAKES BABY ALARMS, etc. Complete with full |1 Quality mains transformer, Stove
TUBULAR TUBULAR CAN TYPES i 47 6 instructions and cirenit. enamelled chassis size 6in. x 5in, x 3in.
1/350V  2/+(50/350V 5/68/600V 9/ Price / 9 v. Batt. 2/3, 2}in. Speaker 15/ | Bargain Price £4.19.6. Detalls S.A.E.
z\;aﬁgv g;g 100/25V 3/~ ;6;3533 3;-
47450V 2/35 5
siasov 2320027 347450y 8/6 THE ORIGINAL
18/450v 3j-[300/12V 3/-15,000/6 v 5/-
32/450V 3/9|L,000/12V 8/ 3"+32/35m7 5/-
25/25v  1/9[8+8M50V  8/6(32+32/450V /-
" 8+ 16/450V  8/9]32+ 32+ 32/350V7/~
25/50V 2/- ) 50+50/350V 7/~
50/25V  2-[16+16/450V 4/3(54 1150/350v 1176 | Qur written guarantee with every purchase Bus 133 or 68 pass door
50/350V  2/-132+432/350V 4/61100+200/275V 12/6 | NEW COMPONENT LIST 1/- S.R. Station Selhurst
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Volume Gontrols

Linear of Log Tracks gsml';:’ apaced  {m.
ran ocore

fnng spindies, Midget 40 yde. 17/6 5d_yd_

3 K ohma to 2 Mej. 60 yds. 25/-

L8. 3-; D.P. 4/8;| Pringe Quality 1 d

storeoL/810/6:D.P. 1476 | Al vuaced 1/.yd.

80 .Stz COAX |

TELESCOPIO CHHROME AERIALS.
‘0 43in., 3/6 eu.
I‘R!PLEXERS Bands I, {1, i1l
COAX PLUG . Y
PANEL SOOKETS 1/-

DITTO SCREENED per yd. 1/6, 80 ohmas oniy.

Wirewound Ext. Speaker Control, 100 3/-. 2503 6/6.

Pre-set Min.

. All vaiues to 10 obms w0 25 K., 3/- ea.

(Carbon 30 K. w0 2 meg, 8/-)

Lom. spindle.
. 8.

WIRE-WOUND POTS. 3 WATT.
30 K., 80 K., 4/-,
WIRE-WOUND 4 WATTS Fou.
Value, 50 ohms to 50 K.. 8/6; 100
PHILIPS R_MMERS. 0-10 bF, sso o

TRIMMERS, Ceramic, 30, 30. 70 pF., 9d.; 10
150 pF. 1/C: 250 pF, 1/8; DUO ﬂl‘ 730 pf,
v am TRIMMER 1000 pF. with kncbe. 2/-

tESISTORS Pum'reo values.

L 4d.; 1w, Bd.; 1} w., 83d.:
chh Subl l|y t - 1%, 8-
100 to 10 meq.

WIRE-WOUND RESISTORS

10 watt 10 ohms—10.000 ohms

1310, extending
Coax Adaptor Prug. 110 exua.
12/8

LEAD SOCKET . 2~
OUTLET BOXES 4~
BALANCED TWIN FEEDER yd. 84. 80 or 300 ohma.

g

6 1+ 1" TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT
First class components to make a 6
transistor 2 waveband superhet chassis
ldeal for portabie or table radio. Al
parts including BV A transistors, ferrite
aerial, with car aeriat cou, printed
circuit, B4in. x 2tin.. but EXCLUDING
Speaker and cabinet.

5in.. 17/8, 3tin., 15/8.

BULGIN PLUGS AND SOCKETS.
P74, 2-pin, 4/3; P73, 3-pin. 4/6; P194, 6-mn. 6/6.
‘DOMINA pitigs. 218.
JACKS. Fnglish open clrcmit 2/8, Ciosed circuit,
4/8. Grundig type, 3-pin, 1/8. Grundig 1ead lack. 3/6.
JACK PLUGS. English, 3/-; 8creened 4/-: Grundig,
8-pin, 8/6; Phono Plugs, II-
ALADDIN FORMERS and cores. 4in., 8a.; din., 10d.
1»/2. 03|n FORMERS !m'n or & cane TV1 or 2,
10 ohms to 10 meg .,
2w Y-,
Preterred values

Speakers, 35 chms. 7x 4in. 21/-
Nor-reversible

sockets, 2/b.

Bockels. 6d.

4in.

24in. or {in. aq. X liin, /- wth cores

S OW MOTION DBIVES 6:1, 4/3.

SOLON IRON, 26W 200V o1 23 S0V, 24/-.

ANTEX SUB-M]N 'IRON 15w, 200 or 240 v., 28/8.
BENCH STAND tor ahove 12/6.

Ditto 3% 100 to 22 mex, 8d.
5 watt 1/
2/~
13 wate 2/~
125K 60 47K 10w, | g4 o va 3/

AMERICAN “BRAND ¥FIVE"
PLANTIC RECORDING TAPE
Donble Play 7in. reel, 2,400ft. 2/~ | Spare

5in. reel, 1.200r¢. 25 Plastic

Long Play 7in. B Reels
siin. 3tn.

18/6

reel, 1,200ft. 28/-
18/~

Sln. reet, 9007t
Standard  Tin.

Sin. reel. A00f.
“Instant” Bulk Tape

Head Defluxer, 200/
Leaflet with full

Tin. 2/8

Frn:nr and
AC. 35/-
decal)s S.AE

JASON FM TUNERR €Ol SET 29/~
H.F. coll. aenal coil, oscillator coil.
two 1.f. transformers 10.7 Mc/s. detector
transiormer, heater choko. Circuit
book using four BAMS. 2/6.

Comp.ote Jason FMT) Kit. Jason
chassis with canbrnt.ed dial. compo-
nents and 4 valves. £6.5.0.

Model FMT? with new shelf cabinet. 5
zgllveso& power pack £10. Less power

.15.0.

MAINS DROPPERS.
0.3A, 1,000 ohms, 5/-;
0.154, 1,500 ohms, 5/-;

MIKE TRANSFORMERS, 50-1, 3/0.
P.V.C. Coversl Wre,
Sleeving, 1 or 2 mm., 2d.: 4 mm..
SPEAKER-FRET. Goid Cloth 17 x 25in.. 5/-; 26 x
i#i,n 10[— Tygan. various colours, H2in. wide from
10/-

shiders
5/-3

Miduet adjustabie
0.2, 1,200 ohms,
0.1A. 2.000 ohma. 5/-.

singie or stranded. 24, vd.
3d.;: 6 mm.. 5d. ¥d.

28in. wide trom 5f- ft. Samples, 8.A.E.
ded Mctai. Gold. 12 1 12, 8/-,

CRYSTAL SET BOOKLET 1/-

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 0AS8L. 3/-,
4,000 chms, 15/~ pr.
Fluid squirt spount, 4/8 tin.

HIGH RESISTANCE PHONES.
SWITCH CLEANER.

?tcv.

HIGI GAIN TV PIH»-A\II’L FIERS
RAND ) C.

Tunable channels 1 to . Galn 18dB.
CC84 valve. Kit price 29/8 or 48/6
with power pack. Details 6. (PCCB4
valves If preterred). Coils oniy 9/6.
BAND 1l 1.T.A.—~Same prices,
Tunable channels B to 13. Galn 17dB.
Cireuit and colls onlv. A/R,

RAD!O AND TELEViISION SPARES

All leading makes. volume contriis,

line nutput transformers, ete..

B. V. A. vaives (current and ohsolete
types). send S.A.E. ror quotation.

1/16in. Paxolln Pane.s, 10 x 8in., 2/-.

Miniature Contact Cooled Rectifiers.
S50mA. 7/8: 250V 60mA, 8/8: 250V 85m A,
98 Selentum Rect,, 300V-85mA, 5/~

IV cte., Silicon Suh. Min, Reetifier, 125V,

J00mA. 8/6: 260V, 450m A, 10/-

RM4.RM5. 14A100, 14A11610/- each. FC31, 20/-

Coils Wearite ‘P'* Type, 3/- each.
Osmor Midget “Q" tyve
‘rom 4/- each. All ranges ‘List

leiatron D.W.R. L. and Med T.R:F:
with reaction. 4/-. Med. wave D.R.. 3/6.
Ierrite Aertais. M.. 8/9: M. and L.. 12/8.

Osmor Ferrite Rod Aerials, L. and M

or transistor circuits, 10/- each.
Ferrite Rods. 8 x tin., 3/-,
tLLF. Chokes, 3/8. Osmor QCL 6/9.

I.R.F. Colis, A/HF. 7/- pair: HAX, 3«

Repanco DRR2, 4/8. DRXI1, 2/8.

{tadio Screwdriver, 3in., 6d.

Neon Mains Tester Screwdriver,
Solder Radiowrade, 4d, wid., § b,

adf. du% core,
A.E.

B/
51-.

Afuminium Chassis,
undrilled. 4 sides. riveted corners.
iatuice ﬁxln“ holes, 2iin. sides. 7 x din.
4/8: 9 x Tin.. 5/9: llx7in 8/9; 13 x 9in.,
8/8: 14 x 1iin.. 10/8: 15 x 14in., 19/6.
\lmmnhlm Panels, 18 s w.g.. 12x 12

8: “n., 4/- 12 x 8in.. 3/=: 10 x 7in.
2/3: B x 8in..

18 s.w.z. Plain

WEYRAD

COILS AN TRANSFORVMERS FOR
TRANSISTOR  SUI -
1Tl PRINTED CIRCUIT
AAD FERRITE ROD AERIAL
Long and Medium Wave Aerial—RA2W
On 8in. rod. 208pF tuning, with car
aerial couvling coil 16
Osc. Coll P50/1AC. 176pF tuning. 54
1st and 2nd 1.F, Trans.—P50/2CC. 470kc’s
11/16in. dfa. by iln 5/7 each
3rd L.F, Trans.—P30/3CC. 8-
Spare Cores
Driver Transformer—LFDT4.
Wavechangze Slide Switch 3/6
Printed Circutt—PCA1. Size 2% x Biin
Ready drilled. and Dﬂnted 6
Volume Control, 5K
35 ohm Speakers, 3Hn 15!6 51n., 17/8

6d. each
9/8

7 x 4in. ©1/-.
24 Fixed Resistors. 1016
18 Fixed Conden-era. 1I-

Tuning Gane with trimmers. 1

8 Mullard Transistors and diode. 4"/8
Conqtrucmr s Booklet.
3 ohm 0 iBA mn-: 0. P

" MULLARD ANS
0(‘7 8-, OC72 7/8. OC81D 8.

'ocax 716,
0C44 8/9, OC45 8/6, OC171 10/8. AF117 9/8.

Suh \llnlnlnrv Conidensera. 0.1 mFd,
4.5.0.16.25 30

30 50, 100 mFd.
1’\ volt 218 Pa Tran:‘smr Holders 1/3.

H .. I‘uchl‘l ’Trmnu!m Pjus Diode

M.W. and [..W. Radio Kit, 22/6.

Miniature earpiece, 7/6. Bat! L 2/3
Circuit details, etc., S.A

Mv. 31

COMPONENT SHOP

SPECIALISTS

C.0.D. 2 estra.

P.P. charge 1/-.

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO 1665

ond exir& posiage. no C.0,D.)

MONARCH RECORD PLAYER

Kit with ready built amplifier. speaker
and cabinet. 17 x 15 x 83in,
carr, and ins. 5,- £II |00

worid's fnert buapecd Rerachanpe

Collarodeluxe auto-player kit

£11 19 6 Carr. and ns. 5/
OLD detail S.A.E.
COLLARO QCUALITY AUTO-
CHANGER, $-speed. with plug-in
xtaj head, Ready bullt 3 watt

amplifier. Loudspeaker and contems-
norary stvied Portable Player Case.
Al items guaranteed 10 fit together
perfeetly, can be assembled in thirty
minutes, rutl instructions supplied.

4 speed Amiochanger. B.S.R., U.Al4 "£8.5.0
B.S.R.. U.A.12 8tereo/Mono .. .. £2.100
Garrard Autosilm Changer .. .. #6170
QGarrard AT Stereo/Mono .. .. £11.10.0
4 SPEED SINGLE PLAYERS:
E.M.L with suto siop oo .. £5.15.0
E.M.I with sepatate pick-up p £3.9.6
Garroed SRPIO, £5.10. 4HF. £16.10.0

Rep)loemsnl sapphire styn avauable from 5/3
Repiacement Xtalg rom 15/-; Stereo trom 31/G.

RECORD PLAYER CABINETS 70/
Two-toue handsome rexine covered, size 18 x 14
x 8. all accessories, baffle, fret and mountirg
board 14in. x 13:n. Spsoce Tor amplifier, speaker
and all modern Autochangers or single players,
ete. Mounuing board will be eat, troe ol charge!
1or any modern record player.

RECORD PLAYER AMPLIFIER. 96/~
Ready built with 2 vaives, EZ80, ECL82 and
84in. speaker mounted ou taffle. 12m. X ?in.,
3in. deep. Wired and iested ready for use with
abose cabinet.

SINGLE PLAYER KITS
£5.15.0 vostor-. ]

With ready- bu1lt 2 stage, 3 watts out-

Euv. amplifier. igh fiux 5in. 8 e"u\er
-speed ju or motor. LP/S
xtal pick-up for 7, 10 and l’ln.

records. Less Cabinet.

CABY MULTIMETER

Moving-colt Modei M.1. 94 /-
Measureﬁbc orAC.6v. v, 120v,
600 1200 300

D.C. 30 mA. : mA.
Ohms 0»1001\ Leaflet S.A.E.

| ARDENTE Transistor Transformers
| Type D3035, 7.3 CT: Push-Pull to 3 obms
for 0C72, ete,, 1 x 1 x tin 9/6
| Tvpe D334, 135 ¢ 1CT Push-Pull Driver
tor OC72. etc., 1 x § x 9/8
| Type D3058, 11.5 : 1 Output to 3 ohms for
OCT2, ete.. I x t x 9/8

Type DI167. 18.2 :
ocCT2, eLc Ixix
Type D

1 Output to 3 ohms for
x }in 12/-

45:1 Driver Transformer, 10/~

| Type 0240 8.6 : 1 Driver Transformer, 10/

ARDENTE
3K or IMQ switched dia. 0.9in.,

(Export welcone. Send remittance. | Type VC.760, 5K with switch. dia. 0.7in., 1o/e
| Deat aid earpiece xtal or magnetic,

TRANSISTOR CONTR Ol,S

ne
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A NEW-PRACTICAL WAY
of YNDERSTANDING

Radio - Television - Electronics

Including: Transistors; VHF/FM, Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;
Photo-electrics; Nucleonics, etc.

Fo ...Your Career...Your Own Business...An absorbing Hobby

Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a ‘‘do-it-yourself”’ basis.

You learn by building actual equipment with the big Kits of components which we send you. You advance by
simplesteps, performinga wholeseries ofinterestingand instructive experiments—withnocomplicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

LEADS THE WORLD [
IN ELECTRONICS TRAIN NG H e
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Editorial and Advertisement
ffices:
PRACTICAL WIRELESS
George Newnes Ltd., Tower House,
Southampton Street, W.C.2.

© George Newnes Ltd., 1963

Temple Bar 4363

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

Phone:

SUBSCRIPTION RATES
including postage for one year

To any part of the world £1.9.0

Conlents
e

Pag
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Round the World of Wireless 306
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Signal Strength Comparator... 312 =
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7 Yalve Stereogram ... . 327 =
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The Editor will be pleased to consider
articles of a practical nature. Such
articles should be written on one side
of the paper only, und should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible for manuscripts, every
effort will be made to return them if a
stamped and addressed enveiope s
enclosed. _All correspondence intended
Editor should be addressed™
ditor, PRACTICAL ~ WIRELESS,
George Newnes, Ltd., Tower House,
Southampton Street, London. W.C.2.
Owing to the rapid progress in the
designs of wireless apparatus and (o
our efforis to keep readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns 18 nol the subject of
letters patent.

Copyright in all drawings. photo-
raphs and__ articles published in
RACTICAL WIRELEss is  speclfically
reserved  throughout the countries =
signatory to the Berne Convention and =
the U.S.A, Reproductions or imitations =
of any of these are therefore erpressly =
forbidden. PRACTICAL WIRELESS =
incorporates ' Amateur Wireless.” =
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The Bright Side

N the July Editorial we briefly discussed some of the keys
I to successful construction. As a corollary it might be
useful to consider some aspects of failure.

The average piece of equipment built by the average
constructor (assuming that either of these really exist ')
generally functions satisfactorily; if not at first, at least after
eliminating initial troubles. But there are also the failures.

Among these are some that can never hope to be converted
into workable apparatus. These are often experimental hook-
ups in which the chances of complete success was a calculated
risk. But there are also efforts so poorly constructed that
the only real hope lies in complete reconstruction.

Readers with little experience or knowledge can take heart
that even the most advanced enthusiast cannot deny his
quota of monumental flops! It is understandably frustrating
when the result of hours of work culminates in an infuriating
collection of components that steadfastly refuse to co-operate
and do the job they were assigned. But there is, strangely,
a bright side to all this.

Just as troubles are said to be sent to try us, so it might
be claimed that unsuccessful home-built equipment is sent
10 teach us. For no piece of apparatus fails to work for
any sinister motive. There must be a logical reason. And the
enthusiast who adopts a philosophical attitude, refuses to be
flustered and is willing to probe, has the key to future success
in his hands.

Most failures are a potential source of valuable informa-
tion. In the case of the experimenter, he will have learned
a good decal about the type of circuitry he has been trying
out, and can either redesign and reconstruct on the lines
suggested by the behaviour of his hook-up, or he can
abandon the idea as impracticable. In either case he adds
to his store of knowledge.

If a beginner has failed to build a piece of equipment
from an already proven design he should think hard before
considering stripping it down. Possible reasons are legion
—dry joints, incorrect wiring, poor layout,. faulty or
inetficient components, etc.

In exploring the possibilities, a basic theoretical knowledge
is obviously helpful, and for those likely to build more than
an occasional item, a basic test meter and at least a rudi-
mentary knowledge of its applications is essential.

It may be litile consolation at the time, but when faced
with a piece of equipment that refuses to work properly it
is worth bearing in mind that although everyone makes
mistakes, the range and extent of successful construction and
design will be enhanced by learning the nature of these
mistakes and not making the same ones twice!

I R T T

Qur next issue dated September will be published on August 7th
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NEWS AT HOME
AND ABROAD

. Transatlantic
Telephone
Cable

THE first 600 nautical miles of

the first direct submarine
telephone cable between the
U.S.A. and Britain is being layed
by the G.P.O. cable ship HMTS
Alert.  Previous transatlantic
cables have been made via New-
foundland, but this project
(named TAT-3) joins Tuckerton,
New Jersey and Widemouth,
Cornwall, by a single cable link
of 3,600 nautical miles—making
it the longest in the world.

The cable for the TAT-3 pro-
ject is being made by Standard
Telephones and Cables Limited
at Southampton. The cable will be
laid by HMTS Alert and the
American cable ship “Long
Lines ™.

The TAT-3 cable system was
designed. in the Be]l Telephone
Laboratories and will provide 128
transatlantic voice circuits.

A
IWIREILESS
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WAVELENGTH SELECTION FOR H.F. RADIO

HE Canadian firm of EMI-Cossor Electronics Ltd. have

developed equipment to determine rapidly the optimum wave-
length for long range h.f. radio communication. Previously,
lengthy trial and error methods only were available to forecast
the results to be expected on any particular short wave band, which
are so much influenced by the structure of the ionosphere. The
new device (lonosonde model 8000) is designed for use with
existing transmitter /receivers.

In use, one .lonosonde at one point commences pulse trans-
missions, the frequency of which is rapidly changed in a series of
128 logarithmic steps to cover the band from 1-8 to 28:8Mc/s. At
another point a second lonosonde has a receiver which similarly
steps and tunes through the same frequency steps in synchronisa-
tion with the first equipment. In this fashion the entire band is
covered in just two seconds.

Pulses received at the second equipment are shown on the face
of a long persistence screen c.r.t. by one or more dots appearing
on vertical lines. Reception will be best at frequencies where just
a single dot occurs—indicating no multipath.

Radio and Radar for New Airport

&
CONSTRUCTION on Kuwait’s new International Airport has

already begun eight miles from the city of Kuwait. As the
airport will be capable of handling the latest jet aircraft, extensive
radio and radar installations have been ordered. The contract for
this equipment has been placed with a consortium formed by
Marconi's Wireless Telegraph Company Limited and N. V. Philips
Telecommunicatie Industrie.

This contract covers overall responsibility for the supply,
installation and full commissioning of all radar, radio navigational
aids and telecommunications equipment, together with the main-
tenance of the equipment during the first year of operation.

Equipment to be supplied by‘the Marconi Company includes
airways surveillance and long range height-finder radars, together

-with display facilities for each. A
Marconi v.h.f. direction finder

BRITISH EQUIPMENT AT
POLISH TRADE FAIR

FIFTY-SEVEN British firms exhibited at the 32nd International

Trade Fair held recently at Poznan, Poland, and among the
exhibits, EMI Electronics Ltd. had on show their instrumention
tape deck type TD4 which processes and stores information in

analogue and digital forms.

Another exhibit was the EMlac 11

analogue computer and a range of specialised valves and tubes
was shown along with mulch tape and audio equipment.

IS -

www americanradiohistorv com

will also be installed at the air-
field. N. V. Philips Telecom-
municatie Industrie are to supply
h.t. transmitters and receivers,
m.f. locator beacons, short range
radio telephone system, mast,
feeders and aerials, etc.

The total value of the contract
exceeds £2+ million.
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CAMBRIDGE’S NEW RADIO TELESCOPE

A NEW radio telescope will
“* shortly be in operation at
the Mullard Radio Astronomy
Observatory at Cambridge, add-
ing greatly to the rescarch being

done by Professor Ryle and
his colleagues of Cambridge
University.

One movable and two
fixed installations form the
aerial system of the new tele-
scope which has been financed by
a grant of £542,000 by the
Department  of Sciemtific  and
Industrial Research. The thrge

paraboloid aerials are mounted

s

in line, on an E-W axis, the two
outermost aerials being separated
by a maximum distance of one

mile. The dish of each aerial is
60ft in diameter and can be
steered  individually, although

normally all three will be con-
trolled in unison from a central
control.

When in use, the signals
received by the three aerials will
be recorded and then combined
in an clectronic computer at the
University. The results obtained
will provide information about
the Universe which would require
an aerial with a dish of about one
mile in diameter, if a single in-
stallation were employed. Pro-
fessor Ryle's three aerial system,
however, obtains these results
more cconomically and without
the very exacting engineering
problems that would arise with a
single paraboloid. Ncvertheless,
the accuracies called for in the
construction of the new telescope
were of a very high order, and
the half-mile railway track of
the movable aerial, for example,
huas been levelled to an accuracy
of f4in.!

The reccivers and data record-
ing equipment will be constructed
by Cambridge University.

This illustration shows the central,
fixed aerial of the new radio telescope
at Cambridge. Underneath this aerial
is its control building and just visible
above the skyline is the movable

aerial.
NEW COPPER MICROWIRE Stereophonic
IS GLASS INSULATED! Transmissions

][NSULATED copper “ microwire™, 50 times thinner than a
human hair. is now being produced in this country and is
finding many (ises wherever micro-miniaturisation is necessary.
The insulation used is a glass sheath around the wire. and this has
been made possible by research into new techniques made by

Glass Developments Ltd.

Some of the gauges of wire
produced are so fine that they
cannot be seen by the naked eye
and a 100-mile length would
weigh only 11b. So flexible is the
wirc that it is possible to coil it
round a pin without damaging
the glass cover.

Quantities of the wire are being
exported to the U.S.A. where
earlier attempts to producc a
similar  wire proved unsatis-
factory.

_Radar for
Swedish Ships

I{ADAR equipments for four
- new vessels being built for a
Swedish shipping tirm, will be
supplied by Associated Electrical
Industries Ltd. Each ship will be

fitted with two types of radar

equipments. both designed and

manufactured by the Electronic

Apparatus Division of AEL

www americanradiohistorv com

L\LTHOUGH the BBC recently
+% concluded the second series
of field trials of the Zenith-G.E.
pilot-tone stereophonic system,
using the Wrotham  Third
Programme  transmitter,  test
transmissions continue on
Wednesdays, with  programme
transmissions from 11 am. to
11.30 a.m. and tone test trans-
missions from 12 p.m. to
1230 p.m.

The fortnightly experimental
stereophonic  transmissions on
alternate  Saturday  mornings
using the television sound chan-
nel and the v.h.f. and medium
wave band Network Three
frequencies are also continuing.


www.americanradiohistory.com

308 PRACTICAL WIRELESS

! B i T T e T e ]

PHoTOPHONE

By M. L. Michaelis

Experiments with

light waves - a new
interest for the amateur
electronics enthusiast.

in no ‘way whatsoever different from ordinary

wircless waves except for a difference of
wavelength and frequency. Thus, whereas ordinary
wireless waves occupy a spectrum from
a fraction of a metre to some thousands of metres,
representing frequencies from a few kc/s to some
thousands of Mc/s, visible light occupies altogether
higher frequency bands and much shorter wave-
lengths. Thus yellow. light has a frequency of some
600 million Mc/s (6X10'*c/s) and a wavelength
of about half a millionth of a metre.

It is easy to understand why the wavelengths of
visible light must be so short, once it is appreciated
that the *‘ transmitting aerials ™ are the tiny atoms
themselves. The “receiving aerials” are, again
atoms, normally special arrangements of these at
the back of the human eye, which convert the
energy of the incident light to corresponding
electric signals going down the optic nerves to the
brain. .

This conversion of the energy of light, an
electromagnetic radiation, into energy of electric
currents in a receiving circuit is not only analogous
to, but in fact fully identical to the function of a
conventional wireless receiver.

Apart from the biological example of eyes, there
exist purely electronic devices which * receive ”
light in_this way, and these are called * photo-
electric devices’ or * photocells ™.

For’ various reasons beyond the scope of this
article it is generally not practicable to frequency-
modulate a beam of light for the purposes of trans-
mitting intelligence along it in the usual manner,
yet ordinary amplitude modulation is very ecasy
indeed, even with the simplest mechanical or
electromcchanical devices.

. Loy :
LIGHT is, a form of electromagnetic radiation,

Augus_t, 1963

All photocells give primarily a d.c. ourput which
is a direct or logarithmic measure of the incident
light intensity, this output therefore corresponding
in every way to rectified carrier voltage at the
detector-stage of an ordinary wireless  set. In
addition to this, all photocells give a greater or
lesser a.c. output voltage corresponding to any
amplitude modulation (intensity modulation) which
the received light possessed.

Types of Photoelectric Devices

Photocells may be divided, very roughly, into
two major groups of types. The first group includes
virtually all semiconductor devices (all diodes and
transistors, in addition to those specifically intended
as photo-elements).

If the barrier layer of any semiconductor is
illuminated, a voltage is generated across the bar-
rier, and the resistance of the barrier in the * non-
conducting ” direction is reduced. Both effects are
always present together in anv semiconductor, and
either may be used for providing signals into the
subsequent registering circuitry.

However, both effects may be small in those
devices not intended for photoelectric use, and are
fully removed in ordinary transistors and diodes,
rectifiers, etc. by virtue of the black coat of paint
or other opaque exterior coating. Those semi-
conductors specifically intended for photoelectric
use are manufactured in such a way as either to
enhance the barrier-voltage generation (photo-
elements) or the barrier-resistance change (photo-
resistors). Thus ordinary conventional photo-
graphic exposure meters use special selenium recti-
fiers as photo-elements, the barrier voltage
generated by the incident light being able to drive
sufficient current directly through a built-in sensi-
tive moving coil meter to give usable deflections.
A photo-resistor is operated in series with a high
external resistor from a d.c. supply voltage
polarised in the * non-conducting ” direction of the
pure rectifier represented by the photo-resistor in
total darkness. As soon as the device is illuminated,
the resistance falls correspondingly, and a current
flows to give a voltage drop across the external
resistance, giving a measure of the incident light
intensity. Both photo-elements and photo-resistors
may be built directly as transistors, giving ampli-
fied effects in the collector current.

A feature which all these semiconductor devices
have in common, apart from excellent sensitivity at
(relatively) low impedance—i.e. good power output
—is their relative sluggishness. Thus, if the incident
light is amplitude-modulated, an a.c. output at
usable effective sensitivity is generally limited to
the lower audio frequencies. This is connected with
the time needed for the barrier-effects to take place,
and is also due to the high capacity represented by
the barriers in many devices. However, more
recent research has produced some semiconductor
photo-devices capable of operating at much higher
freauencies.

The second major group of photoelectric devices
is given by the true ‘‘ photo-cells”, which are
vacuum or gas-filled cold-cathode diode valves.

The gas-filled types again have a limited fre-
quency response, on account of times needed for
ionisation and de-ionisation effects in the gas
filling. yet they usually cover at least the full hi-fi
audio-spectrum. However, duc to secondary cffects
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in the gas-filling, these types bring dangers of non-
linear response when demodulating light, if proper
attention is not paid to circuit design.

This danger is very much less in the vacuum
types, a good reward gor the small price of slightly
lower sensitivity. Furthermore. the frequency
response of the vacuum types is limited only by the
(very small) self-capacity, and the transit time of
the electrons. Thus response up to many Mc/s
is easily possible, which means, among other things,
that very brief flashes of light are faithfully
recorded. Thus, for example, the light/time
characteristic of discharge lamps, photographic
flash-tubes, etc., may be studied on an oscilloscope,
using a vacuum-photocell circuit as detector.

Up to a certain maximum intensity of illumina-
tion, which is usually quite high, a vacuum-photo-
cell is an extremely linear device, i.e. the output
voltage is accurately proportional to the incident
light intensity.

Characteristics of Photocells

All photocells, vacuum or gas-filled. are operated
with a high anode or cathode load (one or several
megohms) from a d.c. supply of normal polarity
for diode conduction (anode positive to cathode,
or cathode negative to anode), and having a voltage
around 90. Higher voltages are not usable becausc
of dangers of continuous or sawtooth-oscillation
self-discharges. Lower voltages arc inadvisable
because the voltage drop across the anode or
cathode load, representing the output signal, is
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then restricted before the effective remainming
voltages across the tube has fallen to about 20, at
which point non-linearity starts.

In other words, as long as the voltage actually
across an ordinary vacuum-photocell tube exceeds
about 20, the anode current is completely
independent of the applied voltage, being purely
proportional to the incident light-intensity. When
such a tube is completely dark, the rest anade-
current is very small indeed, being produceil hy
cosmic atomic radiation and other residual effects.
It is for all intents and purposes zero. Any incident
light reaching the cathode hurls electrons out of
this, which can be collected by the anode. Provided
thc anode is, as just stated, as least 20V positive to
the cathode. it can capture all the electrons released
by the light, i.e. the tube operates in saturation
current, and increases can be effected only by
increasing the light intensity so as to produce more
clectrons.

The voltage sensitivity of a vacuum photocell
tube can be excellent. Thus shining a pocket torch
on to the cathode of the 90AV tube can causc‘an
anode current of some 10uA. giving a voltage out-
put of somec 27V across a 2:7M{ load. However, it
is seen that the impedance is very high indeed. so
that the power output is negligibly small, this being
characteristic of photocells, in contrast to the semi-
conductor types.

Thus valve diode photocells require a subsequent
power-amplificr for the operation of metres, relays,
ete. In most cases a single-stage cathode follower is

~O P3
~100V bias «—Power Input socket
R! o from power pack
10k -+200/300V HI.
R4 56k 643V AC heater / -!_
AW =
L =R7
237M =68k
5 %
o RS 10M 5 7 %
WVWWWA 9 >
, S
90AV | 0-082,F .
Photocel r Zre
1OM v3
b 2 90CH
T Neon
15
= o
345 RS -\ Tl
L °
Anoce A7k VR1 1M 0 ) =
R2 (linear) 8uF
100k - N 247 350V
[o]e8 AC. 5 1 >
output output Relay
300Q
pi( O p2( O~ . (L 10mA DC. balance
-LCE 1Rr3 RC)
0«068
l HF
_ _ E l *
4 " 4
+200/300V HI, Fig. 1: The circuit of the
) “Photophone” photoelectric’
Power output socket—" ""\__h, e head unit.
for valve Voltmeter ——" "Earth
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outputs for a digital counter, for

counting light flashes, or for

] 1285 98
o—c/ ribbed perspex
window in

base of
container

/

2l
b 90av
Photocell

V3

7

Tags marked'MC/
denote earthing
connections
to chassis

Hinge

Lid—"]

A

90CH1
Neon

counting the number of times a
steady beam of light is inter-
rupted by passing objects (e.g.
counting articles on a conveyor-
belt).

A suitable circuit employing a
vacuum photocell tube and a
cathode follower power amplifier
is both simple and cheap, and
satisfies all of these requirements.
Fig. 1 shows the theoretical
circuit and Fig. 2 the wiring
details and dimensions. It is seen
that the whole unit, although
being, together with its neon
stabiliser, a three-valve circuit,
can be built to a size little greater
than a clenched fist. This unit
has been, very aptly, called the
* photophone ”

<

Description of Circuit Function
The power supplies required for

‘the photophone are fed in at P3,
a four-pole (three-pole and casing
as earth) socket such as found on
the connection boards of Grundig
(and some other makes) of tape
recorders. These supplies are of
the standard form: 63V a.c.
heaters: 200-300V h.t.; and minus
27 100V bias.

The anode of the photocell,
V1. is earthed direct to chassis,
and the cathode fed negative
from the bias supply. This gives
a positive-going output voltage
from R3. with a negative bias.
The stabiliser néon V3, together

i
AC. output

» #
Chassis dimensions 4lshigh x 3'wide x 2 deep.

Fig.2: The complete wiring diagram (valve bases shown ‘detached’ for clarity).

sufficient for this purpose,.as shown in the practical
circuit now to be described. This circuit is con-
cerned with the vacuum tube photocell type 90AV,
which is a small device of the usual shape and size
of a miniature valve, on a B7G base, with the
light-sensitive cathode vertical and so orientated
that pin 4 of the base must face the incoming light.

Requirements for a Universal Circuit

From the above discussion of general practical
principles, those design-features which would lead
to a reasonably universal unit are already clear.

A unit for as many of the applications possible
in general with photoelectric devices should be able
to give d.c. and a.c. outputs over as high a range
as possible, have excellent sensitivity, and it should
have a linear light intensity/output voltage
characteristic. It should be able to give d.c. out-
puts to a meter, for monitoring light intensity in the
usual foot-candle units, also it should give an audio
output for any ordinary audio amplifier-spcaker
unit, for uses in experiments with modulated-light
transmissions.  Finally, it should provide pulse

~ L a

with VRI, give a corresponding

1 adjustable positive voltage. VI,

DCoutp\mt V3: R5, R6 thus form a d.c.
o bridge circuit, those out-of-
Material......Tinplate balance voltage is the signal

applied to the grid of V2, the
cathode follower power amplifier.

This bridge may be balanced under any con-
ditions of illumination or darkness of VI, for
various purposes as will become clear in the course
in the course of further discussion below, by
means of suitable adjustment of VRI. The range
of control of VRI is definitely sufficient for
enabling balance to be established for any intensity
illumination of V1. The condition of balance (con-
sidering, for the present, S1 switched such as to
make contact **a” and break “b”, the condition
labelled “ Audlo ”) is represented by grid pin 6 of
V2 resting at chassis potential, zero, because the
voltage selected at the slider of VRI1 is of equal
magnitude but opposite polarity to the voltage
existing across V1. Under these conditions, the
voltage drops across R5 and R6 always belng
equal, the centre point, to which the grid of V2 is
connected, must be resting at zero potential. Apart
from the slight difference caused by the grid base
of V2, a sensitive moving coil meter or valve volt-
meter connected to the d.c. output socket, Pl
should read zero at the balanced condition. If a
moving coil meter is used, then this should be a
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COMPONENTS LIST

Resistors:
Rl 10kQ R6 I10MQ
R2  {00k{) R7 68k{)
R3 2:7MQ R8 47k}
R4 56k R9 IMQ
RS I0MQ

All 4- 209, I'W carbon.
VRI 1MQ carbon potentiometer linear.

Capacitors:
Cl  0-082uF paper 500V
C2  0-068uF paper 500V
C3  0-022uF paper 500V
C4  8uF electrolytic 350V

Miscellaneous:
VI 90AV photocell
V2 EC92 (6AB4)
V3 90ClI neon
Pl, 2 Miniature coaxial sockets
P3, 4 4-pole sockets
S| Toggle switch, | pole on/off
Midget relay 3,000Q2 10mA. Pointer knob.
Tin box 3 x 44 x 24in. approx. Three ceramic
B7G holders.

microammeter of about 250 or 500uA f.s.d. A
centre-zero type should be used, or a reversing
switch used. R8 automatically converts this meter
into a suitable voltmeter. C2 smooths the d.c.
output.

Greater sensitivity is obtained if a valve volt-
meter is connected to PI. The output voltage is
some 15V at Pl (positive) if the bridge was
balanced with V1 dark, and an average pocket
torch shone into V1 then at close range.

A valve voltmeter should have two ranges giving,
when connected to the photophone at P1, a f.s.d. at
2:5V and at 25V. A suitable design for such an
instrument will be included in the second part of
this article.

Sensitivities

Using the dimensions shown in Fig. 2, with the
specified components and voltages, and using all
bright metal construction internally and the
Perspex window, of the stipulated dimensions,
ribbed but clear (i.e. not milky), half a volt of
output voltage at Pl respresents one foot-candle,
to a good approximation.

If greater accuracy is required, calibration by
comparison with a standard foot-candle meter is
required. On a moving coil meter connected to
P1, each 10uA deflection represents (approx-
imately) one foot-candle illumination intensity
reaching the window area of V1. The response is
primarily to the blue component of the incident
light, which is deliberate in the choice of valve
type for VI, to match the response of photo-
graphic enlarging papers—as one of the primary
uses for this function of the unit will doubtless be
as a darkroom exposure meter for making photo-
graphic enlargements.

As will be familiar to photo enthusiasts. the
sensitivity of a conventional exposure meter is
seldom sufficient for such purposes, and the
accuracy also often insufficient.  Whilst photo-
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graphically minded readers are reminded of the
ultimate need to perfect final calibrations by means
of trial exposures when first putting the unit into
operation, some indication of the approximate
conversion factors is here nevertheless useful. Thus
an illumination of about one foot-candle on to
many ordinary types of enlarging paper calls for an
exposure time of about quarter of a second.
Regarding films, if a scene is illuminated at
intensity one foot-candle, the correct exposure on a
film of 40 ASA speed will come out at about 2 to
3 seconds at stop f8. For other intensities, film
speeds, stops, etc., the usual photographic con-
version rules apply, so that no more need be said
here.

Light Beam lnterrupiion Counting

The second most important group of uses to
which the average reader may wish to put a photo-
electric head unit concern counting the number of
times a beam of light is switched on or off, or
causing any desired functions of switching or
mechanical nature to be performed when a beam
of light is interrupted.

A typical application is the counting of articles
on a conveyor belt as they interrup; a beam of
light by passing between the lamp and photocell.
Here we require a voltage pulse output from the
photoelectric head, of suitable character for
operating a digital counter of the type, for instance,
as published in PracTicaL WIRELESS, February,
1962, and following issues.

On the other hand, the switching functions
require a relay to operate in response to the
changes of photoelectric current. For example,
the relay can operate a motor to open a door
when a person approaches and interrupts the beam
of light across a passageway. However, we shall
shortly see that the requirements for counting
functions and operativé mechanical functions turn
out to be identical, both cases needing, primarily,
a relay, it then being a matter of mere detail
whether a digital counter or any other electro-
mechanical device is operated by the relay.

TO BE CONTINUED

’

HELP FOR HOME BUYERS

When you are buying or selling property
it is vitally important to know where you
stand as far as the law is concerned.
Ignorance or carelessness might cost you
hundreds of pounds. There’s sure to be a
big welcome, then, for the new FREE
LEGAL ADVICE SERVICE just
announced by Newnes Property Advertiser
and Holiday Guide. Every week, from now
on, this paper will carry questions and
answers on such topics as mortgages,
insurance, surveying and general legal
points. In addition any reader may have
his own particular questions answered by a
panel of experts simply by filling in a Query
Coupon on the Legal Advice Page. Newnes
Property Advertiser and Holiday Guide,
which contains details of thousands of
houses, flats, shops, business and holiday
addresses, is on sale every Friday, price 4d.
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SIGNAL STRENGTH
COMPARATOR

An S-Meter and Tuning Indicator

BY J. LONGRISE

XPENSIVE communication type receivers

| often feature an S-meter on the front panel,

to provide an indication of the strength of

the carrier of the transmission to which the

receiver is tuned. This can be extremely useful for

comparing the signal strength of one transmission

with that of another and for observing how the

strength of a particular signal varies throughout
the day and night.

S-mcters are used extensively by transmitting
amateurs so that details of the received signal
strength, of a station being worked, may be
recorded and transmitted back to the operator in
“standard ” terms. Listeners on the short wave
and amateur bands also find such meters useful for,
apart from giving relative signal strengths, they

.-‘can be employed for facilitating the adjustment

and orientation of an aerial for optimum pick-up
at one particular frequency or band of frequencies.

Tuning Indicators

Ordinary reccivers in the domestic class rarely
provide a definite means of indicating signal
strength. Early models sometimes have embodied
a so-called tuning indicator. This may be a simple
milliammeter which operates across an uncalibrated
scale, the idea being to tune the set for maximum
deflection.

More recent models have a magic-eye tuning
indicator in which a fluorescent glow within the eye
alters in width or shape depending upon the tuning
of the station. In the past there have also been
other forms of tuning indicators, some of which
use ordinary low-voltage lamps or neon tubes for
providing the indication in terms of light intensity.

All these methods, including the S-meter, have
much in common, and that is they invariably work
1f.rom the receiver’s automatic gain-control (a.g.c.)
ine.

All modern receivers incorporate a.g.c.,, and
there are two main ways of achieving this. The
circuit in Fig. 1 shows the usual arrangement,
where one of the two diodes in a double-diode-
triode valve is employed exclusively for the pro-
duction of a.g.c. bias.

Diode A is the ordinary detector diode, while
diode B is the a.g.c. diode. To the latter is applied
some of the if. signal from the anode circuit of
the final if. amplifier valve VI, via a small
coupling capacitor C1. This diode rectifies the
signal and produces across its load resistor, R1, a
d.c. voltagc whose value is proportional to the
amplitude of the if carrier—the stronger the

’ signal, the greater the voltage across R1.

Now, since the load is connected direct to the

diode itself, the voltage developed is negative with

respect to the chassis side of R1. A negative bias
is thus produced which goes more negative with
increase in signal strength. The voltage is fed
through the filter comprising R2 and C2—which
eliminates residual i.f. signal no longer required—
to the controlled valves in the receiver.

In Fig. 2 is shown the other method sometimes
used to produce an a.g.c. bias. Here only one diode
is used. and in the case of a double-diode-triode
valve, the redundant diode is connected to chassis
out of the way. However, there may be only a
single diode in the valve (such as a diode-pentode)
or a germanium crystal diode may be used.

The i.f. signal at the secondary of the if. trans-
former is fed direct.to the diode (diode A) and
voltage due to the rectified signal appears across
R1 and R2 in series. These are really the detector
load resistors, and the audio signal is filtered
through the coupling capacitor C1 to the volume
control—this capacitor isolating the d.c. com-
ponent, of course.

The d.c. voltage across R2 is fed to the con-
trolled valves through the filter made up of R3 and
C2, as in the former example. There are various
arrangements of these circuits, but the basic ideas
given in the foregoing rarely differ in practice to
any large extent. '

HT+

B

Volume 2

4

- [
c2

T
Fig. 1 : In this circuit a separate diode (diode B) is employed
for the production of an a.g.c. bias. Diode A is the
ordinary detector diode.

AGC line
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Fig. 2: Sometimes just a siogle diode is used for the dual
functions of detection and a.g.c., as this circuit shows.

AGC line

Signal Indication

A way is thus at hand for indicating comparative
signal strengths simply by connecting a sensitive
voltmeter between the a.g.c. line and chassis, as
shown on the circuits. Although on strong signals
the a.g.c. voltage may rise in excess of 1V negative,
this is not a very practical method of connecting a
signal indicating meter.

The chief disadvantage is the very high resistance
of an average a.g.c. line. this necessitating the use
either of a valve-type voltmeter or a very sensitive
moving-coil instrument. The indication giveh on
an average voltmeter of round a 1,000Q/V sensi-
tivity is negligible due to the loading of the meter
on the high resistance feed and load circuits.

When a magic-eye tuning indicator is employed,
direct connection can be made to the a.g.c. line, as
shown in Fig. 3, owing to the very high input im-
pedance of the device, which is comparable to a
valve-type voltmeter.
T There is yet another

- method of obtaining
a meter indication
related to the change

and this is shown in
Fig. 4. The valve here
is the controlled i.f.
amplifier, to the con-
trol grid of which is
applied the a.g.c. vol-

. I“a’.‘i“g tage through RI and
AGC ndicator the secondary of the
line dree first if. transformer,

— This is the normal

Fig. 3: Showing the circuit method of applying
of a magic-eye tuning a.g.c., and capacitor
indicator and how this is CI simply holds the
connected direct to the bottom end of the
a.g.c. line, secondary of the i.f.
transformer at chassis potential so far as the signal
is concerned. ..

The valve usually has variable-mu characteristics,
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and the gain of the stage is decreased progressively
as the negative bias at the control grid is increased,
such as would happen due to a rise in signal
strength. Now, as the bias is increased, so the
anode current of the valve decreases, and if this is
monitored on a milliammeter as shown, the current
indicated will have a relationship to the applied
signal. For example, the stronger the aerial signal,
the smaller the anode current, and vice versa. Such
a meter, therefore, could be calibrated in terms of
signal strength units or decibels to provide, at
least a comparative indication of signal strength.,

HT+

2nd. LE
transformaes®
Ist. ILF
transformer
R1 = C1
To AGC line W

Fig. 4: The anode current of a controlled stage decreases
with increase in signal strength, and by connecting a
milliammeter in the anode circuit as shown, relative signal
strength is indicated.

R3 10k

2 R4
Set zeroZ 10002

on/ott
R1 M switch

Sensitivity

e [T
[V 3v

- T battery

‘receiver |

' chassis

Fig. 5: A simple transistorised signal strength comparator.

1]

The idea would be to select a meter which would
give full-scale deflection (approximately) under
conditions of zero signal, and final adjustment
could be made on a variable resistor in the cathode
circuit (e.g., R2). Signal levels would then be given
as something less than full-scale deflection.

Transistorised Unit

A useful transistorised signal comparator is given
in Fig. 5. This can easily be built into a small
—continued on page 321
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The KENILWORTH

Public Address Amplifier

% 10 Watt Output
» 12 Volt Operation BY S. GIBSON
% 5 Transistor Gircuit

obtain the highest performance from a tion of the circuit.

transistorised circuit. The unit lends itself The amplifier requires a 12-14V d.c. supply.
particularly to outdoor power amplifier use where This input is controlled by the on/off switch SlI,
a car Dbattery isf available. ltf ;hould have connected in the negative lead.
particular appeal for organisers of fetes, garden . .
parties, outdoor sports, political meetings and First Amplifier Stage
sO on, The input signal is applied to the amplifier via

The electrical performance of the amplifier is a jack plug JK1 to one end of the gain control
good and there is no apparent distortion at full VRI. A simple potentiometer was chosen here
power—and, of course, there would be no mains because it was envisaged that a pre-amplifier
hum when driven from a d.c. source. The unit would be designed later which could incorporate
can be made at a very reasonable cost and, as will  tone correcting network and matching circuits for
be seen from the layout, it is of the simplest design  various types of microphone or gramophone
from the constructional point of view. Indeed it  pick-up.
would be possible for anybody with little or no The signal from the gain control VR1 is passed
previous experience of electronics to put this via Rl and C1 to the base of Trl, which is OCT71.
together. It is reasonably light to carry yet of a  This transistor is used in a conventional amplifier
robust construction, Having transistors instead of  circuit. Adequate decoupling from the next stage

THIS 10W amplifier has been designed to procedure the following is a stage-by-stage descrip-

valves, it should prove less prone to damage. is obtained by R3 and C2.
Before going on to a detailed construction Negative feedback from the secondary of the
~ — AN = —"0
R St -12V 8
. L 2300 VR3 —14v
Fig. I't The circuit i < 1000 Blas
diagram. S
gram R3Z RO ZR12
303k:; ssong =2°2K b c
2 e = ke, T2
R7 -] 100uF r4
BiE .’E;‘ . Tl! H oczs B
= [BISH %
p. c5 "
g 0-02F ) <
=1 H J L 5|1 Output
100pF]+ 3 33K 5 sockets
] o2 >
sS0F
- = =15 « e -
Input Jack c
e H
Al b
v I > s
— C1 e c
~ 100UF Trz 75
R 72 ocz5
33k
> = = =
z 83 RIZ Zris
ZVRI 47k *®Z 2350 R18
210k l D = = 1930
Volume =
cg R10 R4
100k 3 430 105|_“ 1k 15000 100Q
= HF
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Driver
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Tags marked 'MC! denote
connections to chassis.
(+ve line)

Bias

output transformer T2 is fed back to this stage via
R6 and developed across R5. The values of these
two resistors were determined by balancing the gain
required and overall response of the amplitier.
More negative feedback would
in theory have given a better
frequency response curve, but
at the expense of gain.

Second Amplifier Stage

The second transistor Tr2 is
an OC72 which acts as a pre-
driver stage (0 boost the signal
to the power transistors.
and R8 are the biasing resistors
for Tr2. The emitter
resistor R10 is bypassed by C6.

High frequency tone correc-
tion Is provided in the collector
load by the circuit consisting of
a 10mH ferrite-cored
the 0-02uF capacitor C5.

Right—This illustration gives an
idea of the layout of the amplifier.

R7

bias

L1 and

Fig. 2: The underchassis wiring diagram.

First Power Stage

The first power stage employs an OC25, ‘Tr3. The
output from this stage drives the final push-pull
output stage.
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The bias to Tr3 is provided by RI2 and RI13.
The emitter bias resistor is R14 (which is a 100
wire-wound type) and is bypassed by C9. Tone
correction is provided in the collector load. which
is the primary of the driver transformer TI.

Tone control is provided by VR2 which is in
series with a 0:25uF variable top cut capacitor C8
across the primary of TlI.

Final Stage

The final stage comprises two OC23 transistors
(Tr4 and Tr5) in push-pull operation. These
transistors do not need to be exactly matched, but,
on the other hand, they should not be grossly
mismatched. A variable bias network is provided
by VR3 and R15. The setting-up of VR3 is dis-
cussed later. The emitter bias resistor is R16 wire-
wound.

Output Transformer

The output transformer T2 is a Repanco TT124.
The circuit diagram shows the secondary connec-
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tions for matching to a 3Q loudspeaker. Con-
nections for 132 output are shown in Fig. 5(b).

Method of Construction

The layout is comparatively simple although
much care went into it to avoid any possibility of
instability or unwanted feedback.

Construction falls roughly into four steps:

(1) Drilling the 10in. x 74in. x 24in. chassis
to the template drawing provided (Fig. 3).

(2) Wiring up the tag panel which contains com-
ponents for the first two amplifier stages.

(3) Assembly of tag strips, power transistors,
transformers, potentiometers supply switch, input
jack plug and output socket.

(4) Wiring up the complete circuit.

Step | —The chassis

The components are all mounted on a normal
10in. x 74in. x 2%in. aluminium chassis. The dril-
ling diagram Fig. 3 shows the position and size of
the holes. The variable resistors VR1, VR2 and
the jack socket require #in. holes; VR3 has a §in.

"

11/8” 3 . st ot >
o a b b, | b,
2t S T e | et
St VR2 JK1 VR1
10"
; 1 % 4 |
| -
r i i \ )
___11/5_ 13,8’ : ; ”Ho|e dm;erzslnons i \ J
1 a.. /dia.,b...7gdia, c...4:0mm, 1
] i d...4BA,e. 6BA !
d I 34 ! 1
1 |
l | Material....aluminium |
I " 1
H { 41/3 Tag panel !
] ] 10.9Mmm |
Fixing 30 [ -] - }
holes 378 }
I “ S C
for\T’z E i 7% 1 a-- ? ..é_ ! :
1 | ] ; 1 H
s 1 - 301 -
\ | t e e ol i3 mlm c¢ | éc‘ :
| 16+9mm | H . . '
[ ke L '_A_ér‘_"‘ Tagstrip1 v ell I'
IR M TreTe fe ¢S o o
1 1 5 3! ‘ —1lg—
g{ 7 I 2 A~ 2 - L
46146 |_output € Ié Tagstrip 2 |
\{/:/SOCkets T3 _____..._._.%-'
e?f D | T et : ‘ a ay |
I A c 1,7 1.f
'a\‘rj \7% : | Bend up along ' a3 272 r’4
K dotted lines " a
T S \ T Bk o
1
1 l A . “ £ 3% ™
W S e R S B b et R U R e e L o oo
L
T Rubber grommet Fixing holes 3/5 3’3'
for T1 _~VR3
2} 3 |~
T ey R P ) Ty 2
" P 3 »
2" 1l 3% | 2

Fig. 3: The drilling dimensions of the chassis.
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With the clearly-wrilten instruction manuals,
anygone can build any of our models=

and save money!
AMATEUR BANDS RECEI- NEW !
VER. Model RA-l. Covers « o °
all Amateur Bands from 160 Tgl)\(lsglg'?OR P(;-ll(JT)I(\LB’I?EY
to |10m. Special features incl. Model U XR-2 The id i
half lattice crysezl filter, 8 d Ll et S | idea
valves, signal strength g omestic, .car, or persqna pore=
et W nedl R e Mamplifien table receiver. 10 Semi-conduc-
stage 0 . o £39.6.6 tors. Send for full details. £14.18.0
NEW! 5W HI-FIi MONO AMPLIFIER. Model MA-5. 6W DE LUXE AMPLIFIER. Model $-33H.

A low-priced amplifier based on the S$-33. Printed circuit

An inexpensive Stereo-Mono amplifier, with high sensitivity.
Suitable for Decca Deram cartridge. . £15.17.6
6 TRANSISTOR PORTABLE. Model UXR-I. Preallgned
I.F. transformers, Printed circuit, 7 x 4in. high flux speaker.
Real hide case £12.11.0
SHORTWAVE TRANSISTOR PORTABLE Model RSW-1
Two short bands, trawler and medium ... £19.17.6

construction makes it easy to build . £10.19.6
TAPE RECORDING/PLAYBACK AMPLIFIER. Stereo
(TA-IS) £24.10.0 Monaural (TA-IM) o £19.2.6
STEREO CONTROL UNIT. USC- 1. Luxury model
with inputs to suit any pick-up or tuner ... £19.10.0
“MOHICAN" GENERAL
COVERAGE RECEIVER.
Model GC-1U. Fully Tran-

sistorised. Excellent portable
or general purpose receiver
for amateur or shortwave
listening. See full spec. teaflet.

£39.17.6.

HI-FI F.M. TUNER. Tunlng
range 88-108 Mc¢/s. Tuning unit
(FMT-4U) with 0.7 Mec/s.
I.LF. output (£2.15.0 inc. P.T.).
ILF. Amp. (FMA-4U) complete
with  cabinet and valves,
(£12.6.0), Total ... £15.1.0

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

Free Delivery U.K,

SEND FOR FREE BRITISH BATAI.I]GUE—I]VER 30 MODELS T0 CHOOSE FROM

AVAILABLE SHORTLY!

MONO CONTROL UNIT. Model
UMC-I. Suitable for cabinet mounting or
free-standing. Ideal for use with MA-12 or
similar amplifier requiring 0.25 v. or less for
full output 00 . £8.12.6

B Lt

HI-FI EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, available to meet various needs.
Details on reques ..from £6.19.6 to £29.8.0
PORTABLE SERVICE OSCILLOSCOPE. Model OS-l.
Compact portable scope, ideal for servicing and general work.
Printed cree. Case 7§ x 43 x (24in. long. Wt. only 104Ib. £19,19.0
5in. OSCILLOSCOPE. Model O-12U. Wide band amplifiers
essential for TV servicing, F.M. alignment, etc. T/B covers
10 ¢/5-500 ke¢/s in 5 ranges . £38.10.0
VALVE VOLTMETER. Model V7A. Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1€2-1, 000MS2

$-33

6 W STEREO AMPLIFIER. Model $-33/
3 wjchk. Inputs for radio-tape-gram. Stereo.
Mono ganged controls. Sensitivity 200 mV,

£13.7.6
HI-Fl I8 W STEREO AMPLIFIER. Model
S-99. Ganged controls. Stereo/Mono gram,
radio and tape recorder inputs. P/B selection.

£27.19.6
HI-FI A.M./JF.M. TUNER. Covers F.M. 88-108 Mc/s. A.M.
16-50, 200-550, 900-2,000 m. Tunlng heart (£4.13.6 inc. P.T.) and
I.F. Amp. (£20.§3.0). Printed circuit board. Total £25.6.6
HI-FI SPEAKER SYSTEM. Model $S-Ul. Two speakers
in ducted port bass reflex cabinet. Bookcase model £10.17.6.
Legs 1476 extra.
MULTIMETER. Model MM-fU. Ranges: 0-1.5 v. to 1,500
v. A.C, and D.C. 150 nA—ISA D.C. 0.20) to ZOMQ 44in.
50uA meter £12.10.0
R.F.SIGNAL GENERATOR. Model RF-1U, Up to 100 Mc/s
fundamentzl, 200 Mc/s on harmonlcs Up to 100 mV output ail
bands oS e .. £12.15.6

I

paid.

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

1/- post

AMATEUR TRANSMITTER.
Model DX-40U. Self-contained.
80-10 m.Power input 75 w. CW.,
60 w. peak C.C. phone. Output

w. to aerial. Provision for
V.F.O. ... ... £33.19.0

DX-40U

DAYSTROM LTD.

Dept. P.W.8, 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.
D.C. input, self contained with
power supply. Modulator, V.F.O.

£74.19.0

|-">eﬂd me FREE BRITISH CATALOGUE (Yes/No)

I Full details of model(s).

DX-100U

I NAME
1 ADDRESS

| PWSI

L-—-———————————————I
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INEXPENSIVE
BASIS OF

A GOMPLETE
HI-FI SYSTEM

OR TOP QUALITY
RADIOGRAM

STEREO 55

TUNER AMPLIFIER
CHASSIS

One compact chassis combines AM and
£M tuners, Stereo Control Unit and two
High Fidelity Amplifiers. For mono repro-
duction the two amplifiers are used together
so that up to 10 watts output is available.
Provision for tape recording and piay back
is made with 4 choice of inputs for crystal
or ceramic pick-ups including the Decca
Deram. The facilities are also available

for use with a tape deck and its associated
pre-amplifier.
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 reproducing
system. A system which can include tape
recording and play back as well as the
normal AM and FM radio and record
reproduction.

PRICE

Write for descriptive literature to

ARMSTRONG et pac)

Warlters Road, London, N.7. Tel: NORth 3213

PRACTICAL WIRELESS

August, 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
soidering equip-
ment.
Bit sizes now

win. to Hin.

A NEW ADAMIN MAINS
MODEL

The CIOL (shown on bench stand) is
probably the smallest mains voltage
model in the world. 8it dia. 3/32in.,
length 7in., weight joz, (less flex).
Heats in 30 secs.

Brochure No. $10 sent free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesola Croydon

og\/\pr
PRICE LISTS & INFORMATION ON

Various Designs in

Practical| Radio | Wireless | R.S.G.B.
Wireless | Constructor | World | Bulletin

seND 6d. POSTAGE FOR

GIRGUITS

418 BRIGHTON ROAD
S, CROYDON SURREY
Telephone CRO 5148

OSMOR LT
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fact best done first using
22s.w.g. tinned copper wire and
1mm sleeving,

Step lll—Assembly of Puarts to
Chassis

Method of assembly of the
parts on the chassis allows for
individual preference, but the
following is a pretty logical
sequence.

First, the power transistors
Tr3, Tr4 and Tr5. Fig. 6(a)
gives the connections to the
OC25, power output transistors.
Two stiff leads project through
the mounting base. These can
be identified as the base and
emitter connections by refer-

—ve i{ine

ence to Fig. 6. The collector is
electrically connected to the
mounting base. Collector con-
nection later is made to a tag
which is held in contact with
the top of the mounting base
by one of the mounting nuts.
Each OC25 transistor is in-
sulated electrically from the
chassis by a mica washer and
two bushes. The chassis acts as

(b)

Fig. 4: Above and below views of the tag panel.

and two 6B.A. holes. The on/off switch requires
a }in. hole. Otherwise all holes are 6B.A. or 4B.A.
clearance,

The dimensioning of the three power transistors
calls for some comment.
, On the drawing (Fig. 3) the makers exact
measurements have been used, but these are in
millimetres. Similarly the size of all the holes
marked C is given as 4mm. Conversion of
course is easily done as 25-4mm equals lin. A
¥zin. or a 4B.A. clearance drill may be used for
the holes marked C.

Step Il —Wiring up Tag Panel

The main 18-way tag panel carries most
of the components for the first two transistor

stages. Fig. 4(a) shows the layout on the top of-

the tag panel, and Fig. 4(b) the underside -wiring
connections. This should present no difficulties if
this layout is followed carefully. There is an
exception here, in as much as R9 should only be
soldered to one tag until the tag strip has been
mounted on the chassis. This is necessary in order
to get at the nut securing the tag strip in position
on the chassis.

Care should be taken in soldering the transistor
leads. P.V.C. sleeving about 2in. long should be
pushed on each transistor lead. The leads should
not be shortened but soldered in as they are. A
pair of pliers should be used to grip the leads
between the soldering iron .and the transistors.
Soldering should be done as quickly as possible.
The pliers will carry the heat away and the
procedure will tend to protect the transistors QC71
and OC72.

Fig. 4(b) shows the underside wiring. This is in

a heat sink and the mica washer
is so thin that it gives minimum
thermal insulation. Two 6B.A,
4in. or }in. screws and nuts are used to clamp
the transistors using the insulating bushes.

The 18-way tag panel which was assembled
under Step Il can next be assembled to
the chassis. It is held by two 6B.A. screws with

(o]
= \ .
O—T -
Cutput Output
sockets | § sockets
A [o WE—

(a) @ (b)

Fig. 51 OQutput transformer connections for (a) a 3Q
loudspeaker, (b) a 159 loudspeaker.

G:Smmh Collectae

s N3

[

| o |

“mm Emitter  Coloured
Collector is connected to spat

mounting base. . ocn,oc72
oc2s .
(a) (b)

Fig. 6; Transistor connection details.

www americanradiohistorv com


www.americanradiohistory.com

320

PRACTICAL: WIRELESS

August, 1963

two 1in. spacers or two 6B.A. :i FARE T TTTT Jatt - 5[ el |
g}t}xﬁgsitso keep it away from the , | ’I_{ T Curve A with minimum top cut.
[ 2 el 1 TSR T e = R B ]

The three potentiometers, VR1, o r{ .l L 3 —
VR2 and VR3, on/off switches, -2 . * P o s o A IS =
input jack JK1 and the output = ©_, | [1] 11 IR AN ‘{ |
sockets can now be assembled to 1] L F T = % |
the chassis. The rubber grommet =~ T diid [T] | 7 TL I
carrying the supply lead intg the 8 SRRl -—}-- 114 J—-—+~d—
chassis is fixed in the appropriate ! Al L] Curve B with full top cut |
in. hole. i 1] [ ]| _‘ | T

Next the two S-way panels L] i J[H R0
carrying in due course RI11, 20 100 1000 10000
C4, C9, R14 and RI2 can 20000

be screwed to chassis by one
4B.A. screw and nut each.

Finally, the two transformers can be bolted to
the chassis by the four 4B.A. screws and nuts with
%14B.A. solder tag under each nut in the case of

Step IY—Wiring the Circuit

The 18-way tag panel was wired up in Step Il
except that R9 was only soldered to one tag

COMPONENTS LIST
Resistor;:

Ri 3kQ R9 68002

R2 3-3MQ RIO 1kQ

R3  3-3kQ RII  230Q

R4  33kQ RI12 2-2kQ

RS 43Q RI3 1kQ

R6  100kQ RI4 100Q 3W w-w'
R7  I5kQ RI5 3:-5Q 3W w-w
R8 4-7kQ Ri6 1-3Q 3W w-w

All IO% SW carbon, unless. otherwite stated.
YRI 10kQ carbon potentiometer
YR2 5k carbon potentiometer

VR3 00k} wire-wound potentjometer
Capacitors:

Cl  |00uF electrolytic 12V

C2  100uF electrolytic 12V

C3  8uF electrolytic 12V

C4  100uF electrolytic 12V

C5  0-02uF paper

C6  100uF electrolytic 12V

C7  50uF electrolytic 12V

C8  0-25uF paper

C9  5,000uF electrolytic 6V

Transformers:

TI Driver transformer (Repanco TT23)

T2  Output transformer (Repanco TT24)
Transistors:

Tri  OC7I Tr4 OC25

Tr2z OC72 TeS OC25

Tr3 OC25

Other Circuit Components:

LI 10mH choke (Repanco CH2)
JKI  Jack socket (Radiospares)
St On/off toggle switch s.p.d.t.

Miscellaneous:

Two-way output socket panel. Two ‘control
knobs. Three mica washers (Mullard 56201B)
and six insulated bushes (Muflard 56201A). One
eighteen-way miniature ta7g panel. Two S-way
tag strips. Chassis 10in. x 73in. x 2{in. Quantity
of 4 or 6 B.A. screws, nuts and soider tags.

%0

Frequency in cycles per second
Fig. 7: Response curves.

until after assembly to ‘the chassis: the other lead
of R9 can now be soldered to the tag.

The input jack is wired to the volume control
potentiometer VR1 and connéctions made to the
appropriate points on the tag panel as shown on
the wiring diagram.

Wiring of the power stages according to the
wiring diagram and layout diagram should present
no difficulties. Care should be taken to solder the
leads to the base and emitter tags of Tr3, Tr4 and
TrS as quickly as possible. This will avoid damag-
ing the transistors.

Connection of T2

the output transformer

‘(Repanco TT24) will vary according to whether a

3ror 15Q loudspeaker is being used. Fig. 5 shows
the connections for both these impedances. For
a ' 30 loudspeaker the split windings of the
secondary are connected in parallel, that is E and
C are connected .and the loudspeaker is connected
across B and E.

For 1530 output C is connected to D and the
loudspeaker is across B and E.

R16 .is given .as 1;3() wire-wound. This resistor
acts as. a stopper: or protection device for the
OC25's to prevent thermal runaway. The value
was, set at 1-3(2 as that which would cause the
circuit- to operate in Class A condition. Probably
the easiest way to- obtain the 1-3Q is to wind it if
there is a meter for measuring resistance available.
The value is not too critical say within 0-3Q. Two
3Q resistors in- parallel would also be satisfactory.

Operating Conditions

As has been explained this amplifier has been
set to operate in Class A, since this gives the best
possibility of reducing’ any distortion. However
this does mean that there is a high quiescent
current. The quiescent current of the amplifier
under Class A conditions is 600mA, and VR3 was
adjusted to obtain this figure. This control can
also be adjusted to give a condition approaching
Class B with the current in the quiescent conditions
between 250 to 375mA. This, of course, means that
there is less drain on the d.c. supply.

Under the Class A condition the quiescent
current is 600mA as stated and the current for full
power output is 1'2A. Current to the final stage is
100-150mA for, each OC25 of the output stage.

The supply required is 12V d.c. and mains
operated supply units to give this voltage at 1'2A
are available, ajthough it is envisaged that a unit
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of this kind to go with this amplifier will be
designed in due course. As stated previously, an
ordinary car battery gives this order of current
without difficulty for a long time and the amplifier
was designed with this fact in mind. Where com-
plete portability is required away from a mains
unit (if available) or from a car battery, it would
be possible to operate the amplifier for a short
time from lantern batteries. In this case when not
in use the amplifier should be switched off to
allow the batteries to recover. According to the
state of charge of a car battery, the voltage may
vary up to 14V and the amplifier will accept this
input.

Performance

As has been explained the negative feedback has
been adjusted to give a balance between gain and
performance, and Class A conditions for the
amplifier should bring operation under best con-
ditions from the point of view of distortion.

The variable resistor VR2 provides a tone
control adjustment by giving a varying degree of
top cut. The effect of this is shown on the
approximate response curves in Fig. 7 which give
an indication of the response with the top cut at
a minimum (curve A) and with full top cut in
operation (curve B).

The —3dB points with no top cut are
approximately 150c/s and 14,000c/s; with all the
top cut in circuit the —3dB points are
approximately 150c/s and 8,000c/s. These figures
are approximate but give an indication of the

PRACTICAL WIRELESS 321

performance. For public address systems the fre-
quency response of 150c/s to about 8,000¢/s is in
fact a desirable range of frequency reproduction.

Response figures apart, the proof of the
amplifier is in the listening, and all those who have
listened to this amplifier have found it very
acceptable.

Conclusion

Having completed the amplifier and adjusted it
to obtain the required conditions, the remaining
operation in the design as it stands is to make the
bottom cover. This cover consists of a piece of
18 gauge aluminium sheet cut to approximately
74in. x 10in. A piece of insulating paper is glued
on the aluminium sheet on the side facing into the
chassis to prevent any possibility of touching the
tags on the driver and output transformers; this
insulating paper should be approximately 5in. x
8in. in size.

This bottom plate is fixed in position by four
plastic-headed fixing buttons. These fixing buttons
are not easy to obtain but are often .held in stock
by motor dealers because they are widely used for
attaching panels and the like in motor cars. A
quarter-inch hole is drilled through the corner
supports on the chassis and a similar hole in each
corner of the bottom plate. These fixing buttons
can be levered out with a screwdriver and being
very springy will click into position again very
easily.

With the completion of this bottom plate the
amplifier is finished and ready for use.

Signal Strength Comparator

—continued from page 313

plastic case, such as one of these sold by popular
stores as sandwich containers. A metal case should
not be employed on account of the danger that
may arise when used with a “live” chassis type
of receiver.

The circuit is perfectly straightforward, and a
Mullard OC71 transistor is connected in the
** earthed-emitter ” mode. The collector load is
formed by R3, R4 and RS in conjunction with a
milliammeter of ImA fs.d. The emitter is con-
nected to battery positive through a 470 resistor
which provides stabilisation, and the instrument is
operated from a 3V battery, such as two 1:5V cells
in series.

The a.g.c. line voltage is applied to the base
through the sensitivity control R1, and C1 clears
all traces of residual i.f. signal from the base
circuit.

With the instrument connected to the a.g.c. line
of a receiver and with the instrument and receiver
switched on (the latter with the aerial disconnected)
the milliameter should be set to zero current by
adjusting the “set zero” control R3.

The aerial should then be connected to the
receiver and the strongest possible signal tuned in.
This will cause the milliammeter to deflect, and
the extent of deflection can be controlled by the
*“ sensitivity ” control R1. This should be adjusted
to give almost full-scale deflection.

Thus, relative to zero and f.s.d., the milliammeter
can be calibrated as required in terms of signal
strength units or decibels. N

Handbooks for Enthusiasts!

Practical!
Authoritative!

Y TRANSISTOR RADIO CIRCUITS.  Construct-
ional details of receivers, basic principles
and servicing.

Y TEST GEAR FOR AMATEURS. Constructional
details of many signal generatorsand other
test instruments.

3/6 eacH _
FROM NEWSAGENTS AND BOOKSTALLS
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H!S transmitter is intended for use in the

1-8-2Mc/s band, and can be operated by a

licensed amateur at the full permitted input of
10 watts. A push-pull modulator is incorporated,
designed for use with a crystal microphone, and
this gives very satisfactory modulation and speech
quality. The transmitter is controlled by a variable
frequency oscillator (v.f.0.) so that it can be
operated anywhere in the band. and no frequency
crystals, as required for a crystal-controlled
transmitter, are necessary. A separate power pack
is used.

The R.F. Section

Fig. 1 shows the complete r.f. section of the
transmitter. V1 is the v.f.o. tunable from 1-8—
2Mc/s. This stage employs series tuning, with a
high slope pentode, and if construction is rigid,

sufficient frequency stability is obtained. VCI is

the v.f.o. tuning capacitor.
0 an V2 is a pentode buffer, and VR1 allows the
n i output of this stage to be adjusted, to secure

correct grid drive to the power amplifier. No tuned

a2 circuits are used between V1 and V2, and the
anode circuit of V2 is broadly resonant at about
1-9Mc/s. This arrangement avoids any need for
; tuning the buffer stage, and 4mA p.a. grid current,
which is mote than adequate can be obtained
By G3OGR throughout 1-8—2Mc/s.
For the power amplifier, a 6BW6 is used. In

HT+
T c10

Tune =y S22 “w 1000pF
S1 !Tx pCon

Modulator

Receiver

Ci14 S2b

Rx ~
»L5 °

X

-
550pF )

=

}
\ w3
2x500pF

\='
N
)
O

HT -

L2

Lz sEmn
o T T
'c i

1 ()
7 25pF  1000pF”

Fig. 11 The r.f. section of the circuit
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such equipment, a 5763 is often fitted, but the
6BW6 was found satisfactory, and can easily be
loaded up to full input. Should a 5763 be to hand,
it may be used by wiring the holder to suit.
Operating bias is obtained in the usual way by
voltage drop across the grid resistor. The 100 ohm
cathode resistor furnishes protective bias, limiting
anode current in the absence of grid drive, or
when the stage is off tune.

The popular type of = output circuit allows the
transmitter to operate into many kinds of end-fed
aerials. For other aerials, a small aerial tuner can
be used as a separate unit.

When the “Tune” switch is closed only the v.f.o.
and buffer stages are operating. This allows the
v.f.0. to be adjusted to the required frequency by

e

'_'_'"'
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corresponds to about 40V bias across the 20k
grid resistor.

With the meter switched to show cathode
current, aerial loading is adjusted, as explained
later, to obtain a reading of about 40mA, with a
250V h.t. supply. This indicates 250 x 0:04, or
10 waits. As the meter reads the combined cathode
current, there is a slight safety margin against
exceeding the 10W limit.

Modulator ' -

Fig. 2 shows the modulator circuit. V4 is a
double triode, with an r.f. filter in.the mlcrophone
circuit (R11 and C15). With the crystal micro-
phone used. adequate modulation was obtained,
so the cathode by-pass capacitor was omitted from

o R
C — .
R15 ™= HT+
¢ ‘M/;QN‘- ¢
. 4
L,
= 8 yF
RI3 %ﬁ R16
220k 220k
c’
I-OmF‘
V4A o y .
vap
- b12N7 1&‘2‘\77
b o R1Y L
VR2 2
500k

—;f;é

R14
18k

Z

Fig. 2: The modulator stage of the circuit.

listening for the carrier on the station receiver.
The p.a. grid drive may also be adjusted by VRI,
if necessary.

The “Transmit-Receive” switch S2 controls the
transmitter, switches the aerial from receiver to
transmitter, and also silences the receiver loud-
speaker, if necessary. When working, this gives
single knob control of the station, for easy chang-
ing from transmit to receive.

A single meter M1, with switch S3, reads grid
and cathode current. R.F. output is not much
influenced by quite large changes in grid current,
but begins to fall off with less than ImA. VRI is
thus adjusted to obtain between 1-5mA and 2:5mA

-grid current, as shown by the meter. Here, 2mA

the second triode. If more gain is required, for a
microphone with a lower output, a 25uF
capacitor may be wired in parallel with R14,

Two 12A6’s are used in the modulator, as these
are easy to obtain and inexpensive, and originally
employed in equipment using the surplus modula-
tion transformer. These valves have 12-6V heaters,
so they are run from a small 126V heater
transformer.

Other small output pentodes or tetrodes, able
to deliver some 5 watts or so in push-pull, would
be satisfactory. The modulating impedance of the
p.a. (V3) is approximately 6.200 ohms. The
optimum load for various output valves other
than the 12A6’s mav be found from valve data,
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COMPONENTS LIST

Valves:

Vi 6AMé6 V4 12AT7

V2 6BA6 V5 12A6

V3  6BWSé V6  12A6
Transformers:

Tl Push-pull input transformer, surplus

SCR522, 1:2 ratio or similar
T2 Modulation transformer, surplus SCR522,
ratio 2:1, or similar

Inductors:
LI See text

L2  R.F. choke 2:5mH {00mA

L3  See text

L4  R.F. choke 2:-5mH 100mA

L5  See text
Switches:

‘S| On/off toggle switch
S2  4-pole, 2-way rotary switch
S3  2-pole, 2-way rotary switch

Meter:
Ml 0-ImA meter
Miscellaneous

Two B9A holders.
screen.

Two B7G holders.
Two octal holders. Four-sided chassis

BSA

Resistors: , )
RI  "68kQ - RI0 100Q
R2  47kQ RIl 22kQ
R3  22kQ RI2 2-:2MQ
R4 27kQ RI3 220kQ
R5  100kQ RI4 1-8kQ
R6 * 33kQ RIS 47kQ
R7 5-6kQ R16 220k
R8 20kQ RI7 440Q
R9  10kQ
SRI and SR2 shunts
VRI 100k pot. VR2 500k pot.
Capacitors:

Cl  25pF Cl2 0-0luF

© C2  0-0luF CI3 O-luF
C3  0-0luF Cl4 0-0054F 1000V mica
C4  1,000pF CI5 200pF
C5  1,000pF Clé 0-0luF
Cé6  100pF CI7 8uF 350v
C7 0-0luF Cl8 0-05uF
C8 0-IuF CI9 50ufF 25V
C9 100pF C20 2,000pF
CI10 ,000pF C21  2,000pF
Cll  1,000pF
TCIl 30pF trimmer
VCI 25pF miniature variable
VC2 250-500pF _ VC3 2x500pF

12 x 7 x 3 and 12 x 7 panel (Home Radio,
Mitcham). Knobs, etc.

and the ratio of the modulation transformer T2
can thus “be calculated in the usual way, if
necessary. New multi-ratio modulation trans-
formers are obtainable, allowing correct matching
of any output stage.

Both the r.f. and the modulator sections are
built on a common chassis, with meter and all
controls except the power pack on/off switch.

Chassis

This is 12in. x 7in. x 3in. deep, so that the v.f.o.
may be constructed underneath. A four-sided
chassis is required, for rigidity, and a 12in. x 7in.
panel is held in place by the component nuts.
The positions of the valveholders and other items
will be seen from Fig. 3.

TO BE CONTINUED

Y @ ey

v2 A v3 @
Vi M
(B Q/ l\:é,/l

To pin 7——"'"3‘

C14

\

Send/receive switch

Fig. 31 The above-chassis layout of components.
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AM. F.M, PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION, B8ize 24 x 2}in. approx. By famous manufacturer,

AM.-LF. 470Kch. F.M.-LF, 10.7Mc/a. A.M. coverage trom 1,620 Kc/e-
D%Kola‘ F.M. covernge 198Mc/s-88Mc/s. Circuit diagram 2/6, FREE
with Tuner. 25/=, pius 1/- P. & P.

TRANSISTORISED POCKET RADIO with printed circuit, mini-
earpiece, high gain ferrox siab acrial. No aerial or earth required.
To build yourself for completels perennal listening. 4§ X 3} ¥ 1}in.
Luzembourg in {svourabi aread. Omnly 21/-, F. & P. 2/6. Al parta
available separatel,.

AC./D.C. POCKET MULTI-METER KIT. 2in. moving ocofl meter
scale calibrated in A.C./D.Q\ volts, ohms and milliampe. Voltage
range A.C./D.C. 0-80, 0-100, 0-250, (-500. Milliamps 0-10 0-1000
Ohms ranges 0-10000 0-100,000, 19/6. P. & P. 2{-. Wiring dhcrtm
1/-, tree with parts.

. SIGNAL GENERATORS: Cash £7.5.0, or 30/- depoeit and 6 monthly
payments of 21/6, P. & P. /6. Coverage 100 kc/s to 100 Mo/s on
fundamertals and 100 Mc/e to 200 Mc/s on harmonica Case 10 x
684 x S5}in. Three ministure valves and Metal Rectifier. A.C. mains

Internal o1 400 c.p.s. v a depth of 30 per cent.
Modulated or unmodu.ated R.F. oatput continuously vanable 100
miilivoits, C.W. and mod. ewitch, variable AF. output. Maglc
eye aa oubput indicator. Accuragy 2 per cent.

SIGNAL GENERATORS. Cash £55.0. F. & P. 6/6. Coversge
120 ke/s to 84 Mc/s,  Case 10 x 6} X 4}in. Bize of scale 6} x SHD.
2 valves' and rectifier. A.C, mains 230-250v. Internal modulation

of 400 g.p.s. to & depth of 30 per cent, modulsted or unmoduhted
R.F. output 100 mi C.W. and mod.
switch nrlahlo ALK, ou'.pm and moving oou output meter, Accuracy
+ 9 per cont,

STAAR 45, 8 v, BATTERY RECORD PLAYER complete with plok-up
and deck. A completely portable player. Head by plastic
dome with a brush which cleans the stylus as it rises into piaying
position. 45 r.pam. Auto on-off switch governed motor, atiractive
twostone grey finiah, £2.8.6. P. & P, 2/-.

. CARRYING CASE for STAAR 45 or COMPLETE KIT beaatifully
styled In two tone with record compartment. Specially designed to
take player and smplifier. Just screw in and connoct up. All parta
l\'&llll e uapmtely. Case oply 22/6. P. & F. b/~ Completa kit,
£5.10.0. .P. & P. 5.

TRANSISTORISED AMPL!HER sujtable STAAR 45. Oatput 1 watt.
Bize 4} x 2%in. Printed circuit, tone/volume controls plus 4 transistors.
Push-pull output eumpleu with 3ln, moving coll speaker. Bullh
and tested, 49/8, P. & P. 2/~

CHANNEL TUNER LF. 16-139 Mc/e. Oontinuously tunable from
174-218 Mtfs. Vaives required—PCF80 and PCC84 (in series). Cover
BBC and ITA rangea. Aiso Police, Fire and Taxis, sta, Brand sew
by tamous maker, 10/-, P. & P. 3/-.

B.S.R. MONARCH UA14 WITH FUL-F1 HEAD. {-speed, plays 10
records, 12in., 10In. or 7in. at 18, 33, 45 or 78 r.p.m. Intermixea
7in., 10in. and 12In, recorda of the eame speed. Hu manual play
position: colour brown. Dimensions: 124 x 10}ln. Bpace required
above baseboard 4}in., below bLaseboard 2fin. Fitted with Ful-Fi
turnover crystal head, £5,19.8, P. a P. 8/0.

POCKET MULTI-METER. 8ize 3] x 2} x 1}in. Meter stse 2} x 1{in.
Senattlvity 1,000 O.P.V. on both A.C. and D.C. AC. and D.C. volta
0-15 0-130, 0-1,000. D.C. current 0-150 mA. Resistance 0-100K Q0.
: l?leu wch test prods, battery and full instructions, 85/-, Plus
19

8-watt PUSH-PULL 4 VALVE AMPLIFIER plas METAL RECTIFIER.
A.C. mains 200-250 v. B8ize 104 x 64 x 2}in. B valves. For use
with ali inake. and types of plok-up and muke. Negatlve feed back.
‘I'wo input, mike and gram, and oontrow for sume, 8eparate controls
for Baas and Trebic lift. Response flat from 40 oyoles to 15 kojs.
2 dB down to 20 kc/s. Output 8 watts at 5 per cent total distortion.
Noise leve! 40 dB down all hum. Qutput transformet tapped for 3 and
15 ohms speech coils. For use wut: 8td. or L.P. records, musical
instruments such as guitars, ete, Bultable for small balls, £3.18.6,
P, & P. 6/-. Crystal mike to suit 15/-. P. & P. 2/-. 8in. P.M, Epeaker
to suit, 12/6, P, &« P. 2/-.

. INDOOR AERIAL for ITV/BBO/FM. Complete with standard co-axial
piug. Beavy chrome ¢xtending dipoles——7ft. tuily extended. Plugs
straight Into TV or VHF Tuner. Fully directional, 10/8, P. & P.1/6.

NO MORE FLAT BATTERIES. Charge your own battery overnight
with this wonderful little charger. Output 6 and 12 voits, 2 ampe.
Input 200-250 v. A.C. mains. Mains fuse incorporated. Attractive
eilver hammer {inished case, 6 ¥ 3 x 3ina. Complete with leads and
battery oitps oply 21/-. P. & P. 3/6,

LT3N E]  21b HIGH STREET
[ACTON] ACTON, LONDON, W.3.

ALL ENQUIRIES S.A.E.
Ll M l TE D GOODS NOT DESPATCHED OUTSIDE U.K,
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SUB-MINIATURE
ELECTROLYTICS
FOR TRANSISTOR

= 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 - is—20%4- 100% of the rated capacitance.

assembly. The standard length is 1¥* for the . b o
borizontal range, cropped to %* for the vertical gggfé_tmg Temperature Range: —20°C to

range.

The capacitors are in insulated seamless}
aluminium cases and sealed with a synthetic
rubber bung.

Capacitance and Tolerance Standard tolers

MAXIMUM D.C. WKG.
ree | SAESIZE VOLTAGES AND
= CAPACITANCE (.F)

D L | € |3V.|6V.[IOV.I5V.[25V. 50V,
Ces .. | 3 |014/100| 80| 60| 40| 25 8
CE9 .. $ 2 |02 {250 200 160 | 100| 60| 20

THE TELEGRAPH CONDENSER CO. LTD.

RADIO DIVISION « NORTH ACTON .+ LONDON + W.3 « Tel: ACOrn 0061

A NEW-PRACTICAL WAy
of UNDERSTANO/ING

Radio : Television
Electronics

including: Transistors; VHF/FM; Hi-Fi equip-
ment; Computers; Servo-mechs; Test instru-
ments; Photo-electrics; Nucleonics, etc.
Radiostructor—an organisation specialising in
electronic training systems—offers a new self-
instructional method using specially designed
equipment on a **do-it-yourself*’ basis. You learn
[ by build actual with the big Kkits
S I__. - of components which we send you.
o T (e Y 1 You advance by simple steps, performing a whole
"ﬁjﬂi{ﬁﬁi-hu“.' 22 series of interesting and instructive experiments—
| ead!

. .Your Career
FOR . .Your Own Business
. .An Absorbing Hobby

with no complicated mathematics! Instructional

1 ploy the latest hni for showing

the full story of electronics in a practical and

interesting way—in fact, you really have tun whilst

learning! Fill in the coupon below for full particulars.
- e e - .-

" | xnn 12os7 vow B i
i

TO RADIOSTRUCTOR (DEPT. G107) ‘I

READING, BERKS. |

Please send brochure, without obligation to: |

Y Name o |

i

i

LEADS THE WORLD |aoex
IN ELECTRONICS TRAINING (We do not empioy representatives) 8/63
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7 VALVE

STEREOGRAM

CONTINUED FROM PAGE 243 OF THE JULY ISSUE

O commence wiring-up, first prepare the
four-way power supply cable; this may
conveniently comprise a suitable length

(according to the dimensions of cabinet in which
the receiver is to be housed) of twisted twin red/
black flex (for the h.t. supply), and twisted twin
plain flex (for the heater supply). One end of the
cable should be terminated with an octal plug.
Wire the red lead to pin 6, the black lead to pin 1,
and the plain leads to pins 2 and 7, the pin num-
bers being numbered from below the plug, in the
same manner as an octal valveholder {(into which,
of course, it is to be plugged on the power supply
chassis when the latter is constructed). Thread the
other ends of the four-way cable through the in.
grommeted hole in the top left hand corner of
the main chassis (Fig. 2), and anchor the ends
beneath the chassis as follows: the red wire (which
is h.t. positive), leave free for the moment (later
this will be soldered to the h.t. connection on the
5-way tagboard); the black lead to the solder tag
mounted on V4 valveholder; the twisted plain
leads to pins 7 and 8 of this same valveholder
(these being the heater'tags for a 6SL7 valve), and
at the same time, earth pin 8 to the nearby solder
tag. Note that this is the only point at which the
heater supply is earthed. Now carry out the wiring
to all other valve heaters, using twisted plastic
flex, starting from pins 7 and 8 of V4 just
mentioned to include pins 2 and 7 of every other
valveholder. Keep this wiring pressed down close

4H.T.+

Anode Cathode Anode Ca1\:/hode
4

Chassis

V6 V6 va
(pin®) (pin2) (pin2) (pin3) connection

Fig. 3(a): Showing the connections of the anode and
cathode components of V4 and V6.

PRACTICAL WIRELESS 37,

By J. B. Willmott

to the chassis. Also wire in the clip-on pilot bulb-
holders (which must be of the two-pole “isolated”
type) mounted on the tuning dial assembly.

Wiring of this receiver is greatly simplified by
the use of two tagboards for supporting many of
the resistors and capacitors, and the preparation of
these should next be undertaken. Figs. 3(a) and
3(b) clearly show what is required, and if care is
taken when mounting and interconnecting the
various components, no trouble should arise.
Observe carefully the polarity of the electrolytic
capacitors. Short lengths of wire, about 4in. long,
can be attached to the lower tags where shown,
in readiness for connecting into the circuit when
the tagboards are mounted in position, when these
leads can be trimmed down to the requisite
lengths.

! N

Screened Leads

It is not proposed to give detailed point-to-point
wiring instructions—any constructor of average
experience should be able to carry out wiring
satisfactorily by reference to the theoretical
diagram (Fig. 1), in conjunction with Figs. 3,
4 and S. The only *“tricky” parts are pos-
sibly the connections to the wavechange switch,
and to the dual-gang potentiometers, but a

7/

Cat hote/SCreen grid

Diode load [
V1{pin 5) 'Viand V2 connection 20 | Chassis
and v2 (pin4) of IFT2 connctn
(pins 5.8)

To radio positions on wavechange
switch (stereo sections)

Fig. 3(b): The connections of the screen grid and cathode
components of Vi and Y2 and tie diode load filter.
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Initial Tests

To S1d To grid To To
common V4(pind)  RI19 Cc17 Make sure that a suitable loud-
To Sic To grid To To speaker (3Q impedance) is con-
common | Va(pin1) | .. C13 R14 nected to each of the output
3 sockets, and insert the octal power
plug into the socke}i provicéed zn
g — the power supply chassis. Set the
Flywheel St VRIE i e ;\/Rg volume control to minimum, the
1 | = A A £ balance control to mid-way, and
—, = — ‘t‘he wz,i,vech{ir)ge switch to the
= T = gram ” position (fully clockwise).
== Tuning DWavechange I:I\/olume I:IBalance Slowly turn up the volume control,
| | drive switch control control and at maximum setting a faint
hum should be audible from each
Fig. 4: The wiring of the dual volume and balance potentiometers. speaker. Place the blade of

methodical approach, taking each tag in turn,
should obviate errors. The following connections
should be carried out in screened wire, the outer
screening being earthed to any convenient earth
tag at one end of each lead; from
C20 to the wavechange swnch
from the “live ™ pick-up sockets
to the wavechange switch; from
the wavechange switch to the
“top” of each section of the
dual-gang volume control: from
the *“slider” of each volume
control to the control grids of
V4 and Vé6; from C13 and C17
to the “end ™ tags of the balance
control, and finally from the
“centre” tags of the balance
control to the top cap connec-
tions of V5 and V7. Note that a
grid stopper resistor (R14 and
R19).is mounted as close as pos-
sible to the top-cap grid connec-
tion of V5 and V7.

When wiring up the r.f. and i.f.
circuits, short, neat wiring is
particularly important, otherwise
uncontrollable oscillation, or at
the very least, a disappointing
standard” of sensitivity on radio
signals, will result. Check over all
wiring carefully.

The Power Supply Unit

Construction of this unit is very straightforward,
and practically all the necessary informaticn can
be gleaned from Figs. 6 and 7. The chassis used
in the prototype measured 114in. x 6in. x 24%in.,
but as the layout is in no way critical, practically
any type of chassis will serve, so long as the com-
ponents can be accommodated. Drilling dimen-
sions applicable to the prototype are given: if a
different muke of mains transformer and smooth-
ing choke are used, the actual components should
be used as marking.templates.

Note that rubber grommets should be provided
in all holes through which leads pass between
components above the chassis and those below.

Do not test the power supply unit without any
“load ” connected, as the high voltages produced
rélay cause breakdown of the electrolytic capacitor

21,

a screwdriver on each of the

*“live ” pick-up sockets in turn, when a loud hum
should be heard from first one loudspeaker, then
the other. Keep the screwdriver blade on one
of the pick-up sockets, and try the effect of rotat-

AERIAL
To "W on L1 To stereo RU
To'W'on L2 A socket

Mixer grid VI(TC)

and VC1A To VR1A

D——).
J/ To stereo RU

To ‘W on L3 ‘B’ socket

To PC2 i To VRIB

_—y 1

To chassis : To C20
OSCILLATOR 1 CHANNEL'B.'

Fig. 5: The wiring of the wave-change/gram switch.
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ing the balance control; this should
be found to vary the output of the
two channcls, one increasing as the
other decreases and vice-versa
when the blade is transferred to the
other pick-up socket.

Receiver Alignment

Set the signal gencrator to pro-
vide a modulated output of
465kc/s, switch it on and allow
some five minutes for it to warm
up. Meanwhile, remove the top
cap connection to VI, and temp-
orarily wire in (using crocodile
clips) a 100kQ resistor between the
top cap and chassis. Using the
“direct” output leads from the
signal generator, connect them to
the top cap of V1 and to chassis.
Make sure that the wavechange
switch is set either to the long or
medium wave position (i.€. not
to “gram” as the r.f. and oscil-
lator circuits would be rendered
totally inoperative). With the volume control at
maximum, turn up the generator output uniil the
note is heard in the loudspeakers. Now. using the
sharpened end of a plastic knitting needle (or a
proper trimming tool if you possess one), adjust
the cores of the if. transformers in turn, begin-

HT4- 250V 100mA l 240
7 e / 250V
Toping] " L4 y 2223—0\,

+ LC21 af /
—1 B
=52 N32(=*
pE pF
3
o
ﬁ 4
Q Mains
5
j=8
£)
[¢]
e
On-_off
E pin7 L switch
To pin 2 [ 63V Heater supoly% (52222
LTO pint [ i
& —bi

Fig. 6: The circuit of the power supply.

ning with the secondary of IFT2, following with
the primary of IFT2, the secondary of 1FT1, and
finally the primary of IFT1. Repeat the process,
and as the circuits coine into tune, reduce the out-
put from the signal gencrator to the lowest pos-
sible level consistent with an audible output from
the loudspeakers.

Next replace the *direct” output leads of the
signal gencrator with the **dummy aerial,” and
connect them between the aerial and curth

A rear view of the main chassis.

sockets of the receiver. Remove the temporary
100k resistor from the top cap of VI, and replace
the cap and lead going to the fixed plates of the
mixer tuning section of the 2-gang capacitor. Sct
the wavechange switch to medium waves (fully
anti-clockwise), and the dial pointer to the 200m
mark. Set the generator to 1,500 kc/s, and adjust
the output until a signal is audible. if necessary
slightly rocking the tuning control of the receiver.
Now adjust TC3 and TC1 for maximum response
with the dial pointer correctly indicating 200m:
again, keep the output from the generator to
lowest level possible. Now turn the receiver dial
to 500m and the generator to 600kc/s, and adjust
the cores of L3 and L1 for maximum response.
Repeat these adjustments at 200m (1,500 kc/s) and
500m (600kc/s) several times until no improve-
ment can be heard. .

The ornly station likely to be required on the
long waveband is the BBC Light Programme,
and this adjustment is best carried out on the
actual signal. Turn the wavechange switch to the
long wave position, and search for the
programme in thz vicinity of 1500m on the dial.
As soon; as it is located, try to bring it into tune
by adjustment of TC2 and the core of L2, but on
no account touch TC3 or L3 in the oscillator
section, as this would, of course, completely upset
the medium wave alignment previously carried
out. If it is found that the BBC Light Programme
“ peaks”™ at a point removed from the i500m
mark on the dial, some slight adjustment ot the
long wave oscillator padder PC2 is called for.
Try the effect of connecting a small capacitor,
say SOpF, in parallel, and if this brings the point
of resonance nearer to the correct point on the
dial, try varying values of paralle! capacity (it is
unlikely that more than SOpF will be required)
until the desired setting is obtained. If addition of
capaci'y only drives the point of resonance further
from the desired setting, a reduction in vaiue of
PC2 is called for, and a component of slightly
lower value (by some 20pF or so) should be tried.
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17 >
3¢ dia. note for 3¢’ dia. hote tor BV ' Prroatring choke
643V heater leads heater leads to V7
to recetver - = -
lI »
' 2/4 11/3 dia. hole for octal
h power supply socket
aE’ ‘é‘
i /
1]

)
4-1FixIng holes ,
L}
]

L
115 dia. hole tor V7

to suit 6"
mains transformer
1]
-B-- 1 :
- - 1
! 11 dia. hote for hd i
- smoothing capacitors '
Bend down

i C21A,B o e f

of 7
" 3’ dia. hole for ;'5 dia. hote for ! dotted lines S
ﬂ Ieads to HT. winding AC. mains leads 2 th . ‘
1 (250v—0-250V) to primary , 1 ﬁ* b

i
<—-1}2' {4 2l - 114 dia. nole for mains  Insulate holes marked ‘&
¢ T voltage selector panel with grommets
a
- - I 2"/2” flanges Front and sides of chassis
f' 3, h | on all sides not shown in full
RV 1 7gdla.hole for J (no drilling required)
+ .- AC. mains cable \\
Fig. 7: The dimensions of the power supply chassis.
In the prototype, the value of 390pF was found to  employed, perfectly adequate results will be

give: correct alignment,
Setting Up and.Installation

Having completed the alignment of the radio
sectxon, attention may now be turned to the

setting up of the audio section for correct stereo
operation. It is essential that the two loudspcukers
employed be of identical characteristics. It will be
simple

found that with the audio circuits

The power supply.

obtained from loudspeakers in the lower price
range, although it is recommended that these
should preferably be of not less than 8in.
diameter.

Some thought should be given to the ultimate
method of housing the various units, and there
are various possibilities, using the range of
cabinets offered by advertisers in this magazine.
The simp!.st method is to mount all the equipment
in a single console cabinet of the * wide ™ pattern,
which allows the loudspeakers to be mounted at
opposite ends and give reasonable separa-
rion. Alternatively, the receiver and power supply
unit, together with one loud-
speaker, may be mounted in
the main console, and the
second loudspeaker in a
separate free-standing cabinet.
Yet a third possibility is to
mount the receiver and power
supply in a compact * control
console ', with the two loud-
speakers as separate free
standing units, possibly of the
vertical column type. This
latter method offers consider-
able flexibility, and is often
the most suited to living
rooms of modest dimensions.
For the initial tests, however,
it will suffice if the loud-
speakers are placed in some
form of temporary mounting,
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Resistors:
Rt  0kQ RIT 3:3kQ
R2 100kQ RI12 22kQ
R3 M RI13 270k
R4 2200 R14 100kS2
RS 27kl 2W RIS 4700
R6 47kQ Ri6 22kQ
R7 47k} IW RI7 270k§2
R8 IM RI8 3:3kQ
R9 47k R19 100k
RIO 220kQ R20 47002
R2! 22kQ

All 109, ¥W carbon, unless otherwise stated.
VRIa, b IMQ + IMQ dual-ganged potentio-

COMPONENTS LIST

Variable Capacitors:
VCla, b 500pF + S00pF twin-gang tuner.

TCi S0pF compression type trimmer.

TC2 S50pF compression type trimmer,

TC3 SOpF compression type trimmer.
fnductors:

LI Medium wave aerial coil (Weymouth

HA3).

L2 Long wave aerial coil (Weymouth HAI).

L3  Osciliator coil (Weymouth HO3).

L4 Smoothing choke 100mA.

Transformers:
IFT1, 2 Standard size 465 kc/s if. transformer.

331«

meter, log/log. Ul ::{:;‘;f; 35“:£§;nd;3"‘f°'"‘e" Ee)

m’:z:"_ bloso/gl:ngl;*- 500k} dual-ganged potentio- T3 Mains transformer. Tapped primary.
r, 108 8. Secondaries: 250-0-250V. 100mA; 6-3V

Capacitors: 4A; 5V 2A.

Cl  0-0luF paper 450V Switches:

C2  2,500pF 5% silver mica “g'l“ e —

C3  0-1uF paper 350V o T-po Ie, -way single wafer.

C4  0-IuF paper 350V oggle type s.p. s.t.

C5  100pF mica or ceramic Valves:

Cé6  100pF mica or ceramic V1 ECH35 (6K8) V4 ECC35 (65L7)

C7  50pF mica or ceramic V2 EF39 (6K7) V5 EL32

C8  0-1uF paper 350V V3 EB34 (6H6) V6 E632

C9  100pF mica or ceramic V7 GZ30(5Z4)

CI10 (00pF mica or ceramic Miscellaneous:

Cll 25u4F electrolytic 25V Two 8in. diameter 30 loudspeakers. Two

CI2 8uF electrolytic 350V 65V 0-3A lamps and holders (twin tag type).

CI3 0-0iuF paper 450V Eight 1.0. valve holders. One 1.0. plug (discarded

Cl14 25uF electrolytic 25V valve base). Aerial and earth socket strip.

Ci5 0-05uF paper 450V Loudspeaker socket strip, 4-way. 3-pin plug

Clé 25uF electrolytic 25V and socket (for pick-up). Two 2-way tag strips.

C17 0-0luF paper 450V One S5-way group board. One 7-way group

CI8 0-054F paper 450V board. Four 1.0. valve top cap clips. Four

CI19 25uF electrolytic 25V contro! knobs. One spin wheel drive assembly

g%? (3)-20|£¢F paper 450V (Jackson SLIB). hReceiver czassizs* 12 )((:9 x 2%in.

32p) : Power supply chassis If x 6 x 24in. Connecting

C22 32uF e G ESREE 20 wire, insulated sleeving, screened wire, 4 B.A.

PC| 470pF 59, (or better) silver mica. and 6 B.A. nuts, bolts, washers and solder tags.

PC2 390pF 59, (or better) silver mica. Rubber grommets.

such as a plywood baffle board. For best results To correct this, reverse the plugs of one of the

they should be placed about eight to twelve
feet apart, facing towards the normal listening
position.

Gram Testing

It is assumed that a suitable record playing
unit, together with the necessary stereo head, has
already been obtained, with the necessary length
of two-way screened lead. A three-pin plug, to
match the socket provided on the rear chassis
panel, is fitted to the pick-up lead, the two inner
leads to the outside pins, and the screening to the
centre (earth) pin. Insert the plug into the pick-up
socket, and for the first trial, place an ordinary
(mono) L.P. record on the turntable, and with
volume at a suitable level, play the record. By
careful adjustment of the balance control, a
setting should be reached where the sound appears
to come from a point midway between the two
speakers. If this cannot be realised, the reason is
probably that tha speakers are not correctly
phased. i.e., the cones of the two speakers, instead
of moving inwards and outwards in unison, are
moving in opposite directions at any given time.

speakers, and try again. Once the correct phasing
has been found, it is a good plan to mark the
speaker plugs in some manner, together with their
sockets, so that if at anytime they have to be dis-
connected, they can be reinserted correctly with-
out further trials.

Having achieved a satisfactory balance, the
* mono” record can be exchanged for a *‘stero™
one, preferably one "of the special “ Test and
Demonstration ” records which are ideal for
setting up purposes. Listen carefully, and first of
all make sure that the ‘right hand ™ and * left
nand ” channels are being reproduced by the
correct speaker, either from the spoken commen-
tary of the test record, or as a rough guide, it is
general practice in orchestral and dance band
records for the bass instruments, saxophones, etc.,
to predominate in the right-hand channel, and the
strings and other higher pitched instruments in the
left hand channel, whilst a vocal solo will appear
to come from the mid-point. If the reproduction
appears to be reversed, change cver the connec-
tions of the loudspeakers, i.e. exchange the right-
and left-hand channel connections.
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T is always difficult to provide adequate means of lighting once one is away from
the usual mains electricity supply. One way of overcoming this obstacle is to make
fuller use of battery-operated fluorescent strip lighting.

This lighting is ideal for seaside chalets, caravans, vans and boats, and for emergency
lighting in homes, hospitals or at the site of road accidents or breakdowns. Unfortunately,
at these times, there is generally only low voltage d.c. current available from accum-
ulators. In order to overcome this difficulty a transistor converter can be connected
between the available batteries and the striplight
power with which to operate the light

this produces the high voltage a.c.
It is even possible to use dry-cell batteries for small striplights. For example, four
bicycle lamp batteries will run a miniature 6in. fluorescent striplight for several hours.
For use with larger striplights, however, it is necessary to use correspondingly larger
batteries. It is advantageous to use accumulators rather than dry-cell batteries in

this case.

Striplights are economical to use in that although they may cost considerably
more than an ordinary lamp they have about five times the working life.
have the advantage of being ** shadowless”
available.

They also
and there is a choice of several colours
A transistor inverter, suitable for supplying a small fluorescent striplight with
power, can alternatively be used to supply the necessary power for a photographic
electronic flash.

Striplights

A fluorescent striplight contains a low-pressure gas through which an electric
current is induced to pass. T

The passage of the current produces ultra-violet light
which 1s in turn used to activate a fluorescent coating on the inside of the tube.
The composition of the coating determines the colour of the light produced.

Alternatively the striplight may be constructed from uncoated Wood’s glass,
which permits the free passage of the ultra-violet light, allowing it to be used
in vanous ways; e.g., suitable materials or paints can be made to fluoresce,
it is used as a sterilising agent, killing bacteria or it can even be used for
acquiring a suntan.

In order to obtain the passage of a current through the tube at a reasonable
voltage, heated cathodes are fitted at each end to provide electron emission for
tube starting. Once the tube has struck (i.e. a current has started to flow) the
heating current to the cathodes may be reduced or removed and the cathode
tfhmperature is then maintained by ionic bombardment from the gas particles in

€ tube

The electrical characteristic of the working tube is such that the discharge
exhibits the property of negative resistance, i.e. an increasc in current through
the tube is associated with a decrease in the voltage across it
termed “‘ballast ™

This charactcristic necessitates the employment of control equipment
the desired level

. . -
with thesc tubes. in order to limit the discharge current to
The ballast may be inductive, capacitative or resistive
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sed STRIPLIGHTS

AN INVERTER FOR SUPPLYING FLUORESCENT
TUBES FROM LOW VOLTAGE D.C. SUPPLIES

The inductive ballast is generally preferred as
the resistive ballast is wasteful in power and the
capacitative ballast produces an undesirable currént
wa‘_[y:eform in some circumstances.

he inductive and capacitative ballasts are, how-
ever, only suitable for use on an alternating current
supply. The shape of the waveform of the a.c.
supply is not restricted, although much may be
said in favour of the sinewave.

The Inverter

Modern striplights are designed to operate from
a 210-250V 50c/s a.c. supply via their own asso-
ciated cantrol equipment. It can be shown,
however, that an increase in the efficiency of the
lamp can be obtained by using a supply of higher
frequency. The use of a higher frequency also
implies a reduction in the size of inductive com-
ponents.

It was decided that the output of the inverter in
this example should be 250V, for easy lamp
startmg, and at 6,500c/s to facilitate easy construc-
fion of the inductive components required. The
choice of a lower frequency would have meant
more larger windings on the transformer and
choke, while the choice of a higher frequency
would have precluded the wuse of certain
moderately priced power transistors of low cut-off
frequency.

The comparatively high working frequency does,
however, necessitate the use of ferrite transformer
and choke cores rather than the usual laminated
iron or steel. The choice of mica capacitors, for
low losses in the secondary circuit, would also be
necessary.

The Circuit

The circuit of the inverter is a single-stage, push-
pull sinewave transistor oscillator. The frequency
of oscillation is set by a resonant tuned secondary
of the feedback transformer. This winding also
supplies the h.t. output to the striplight. Further
windings on the transformer provide the currents
for cathode heating.

- Feedback signals are provided by the cross-
coupled windings on the transformer between the
collectors and bases of the transistors. Small
reverse bias to drive the transistors into class “ C”
operation is provided by the transistor base
currents and the capacitor connected in parallel
with the drive control resistor.

In class “ C” operation each transistor conducts
for less than half of each cycle, which aids
cconomical operation. Forward bias for starting
is provided from thc h.t. rail via R1. The bias

. somponents R2/C2 form a compromisc between

efficiency, easy starting and good waveform. A
capacitor Cl connected between the two collectors
suppresses switching transients.

The discharge circuit is fed from the resonant
transformer secondary via a series inductance to
limit the discharge current as previously described.
For example, a 6in.,, 4W lamp requires approxi-
mately 150mA at 30V during discharge and the
series inductance is used to set this value. To
obtain 150mA with the 6,500c/s 230V source an
inductance of 40mH is required.

A suitable core on which such a choke might
be wound can be made up of Mullard Ferroxcube
pieces FX1036, “U™ Core, and FX1067, “I1™
Core.

With the specified cores, the number of turns
required is 158. The two halves of the core
should be firmly butted together and clamped.
The wire used should be enamelled copper, not less
than 30s.w.g., to handle the current.

If this unit, however, is to be used with a
selection of different wattage striplights, it is
suggested that the choke be wound with 300 turns
of wire and the inductance adjusted later to the
requisite value by the introduction of a suitable
air gap in the core.

The Transformer

To produce a sinewave in a simple circuit a
tuned resonant element is required. This may be
most conveniently incorporated in the transformer.
If the resonant circuit has reasonable “Q” the
reflected e.m.f.s’ of the circulating currents can be
used to reduce the number o% turns per . volt
necessary in the transformer from what would
have been required in a conventional transformer,
providing the same voltage and current output.

The one remaining consideration is the provision
of adequate coupling between the windings. In
order to prevent undue voltage excursions of the
primary windings during the cut-off intervals of
transistor operation, the two halves of the primary
must be closely magnetically coupled. This may
be most conveniently achieved by bifilar winding.

In order to present parasitic oscillation of the
circuit during use, the leakage inductance of the
transformer should be kept as low as possible.
This is achieved by keeping the primary to
secondary coupling high by sandwiching the
secondaries between two electrically identical
primary windings' connected in parallel.

Transformer Construction

First construct a cardboard bobbin on to which
the windings will be wound. Ensure that the centre
spool is a loose fit on the ferrite cores (see Fig. 3.
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The bobbin should be dried in an oven and
shellaced against damp. The centre of the bobbin
should be well bound with Sellotape.

Take 2yd of 2ls.w.g. enamelled wirc and fold
it into a double 1yd length, ensuring that the two
wires are not twisted together. Puncture two holes
through the side of the bobbin near the centre,
marking this side of the bobbin *“ Start”. Thread
the two strands of wire through the holes from the
outside, leaving a 6in. loop on the outside for
connecting purposes.

Holding the two strands together and avoiding
twists, wind nine turns of the double wire and pass
the ends through two holes punctured on the other
side of the former. Mark this side of the former
* Finish ”. Well tape the winding into position
with Scllotape to provide insulation and prevent
vibration.

The resonant high-tension secondary winding is
wound next. The 250 turns are wound in even
layers, one thickness of Sellotape between each
layer. When the winding is complete it, too,
should be tightly bound with several layers of
Sellotape.

Two separate windings of 11 turns each are now
wound to provide current to pre-heat the tube
cathodes. They are well insulated from one
another and from the remaining transformer
windings by layers of Sellotape.

The bifilar secondary winding of four turns of
double 21s.w.g. enamelled wire 1s now constructed
similarly to the first winding and well taped.
Finally the remainder of the primary winding is
bifilar wound, similarly to the first winding, except
that, due to the increase in diameter, a rathecr
longer length of wire will be required. All wind-
ings should be wound in the same direction.

Taking in turn the inner primary, feedback, and
outer primary windings, cut the loop where the
wire has been doubled, barc the ends, and with a
continuity tester identify the ends of each part of
the winding. Connect the halves of the bifilar
winding in series (the *Start” end of one half to
the “ Finish ”* end of the other). Connect the inner
and outer primary windings in parallel (see
Fig. 1).

The wires may be trimmed and connected to a
small tag-strip, marked to identify connection.

Other Components

The transistors should be mounted on suitable
cooling fins, 3in. x 3in. 18s.w.g. aluminium being
suitable where the unit is to be run at low wattages,
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Fig. 11 The inverter circuit

and 9in. x 9in. 16s.w.g. for maximum ratings. The
cooling fins may be folded into more compact
shapes as long as free air circulation is not
impeded, and the effective areas thereby reduced.
The plates are drilled to take the transistor con-
nections and mounting bolts, and the areas of
contact of transistor and plate smeared with sili-
cone grease before assembly.

During  operation the cooling fins are “ live” to
collector potentials and should therefore be elec-
trically insulated from the supports and chassis.
During connection of the transistors, the customary
*“ heat shunt ” must be used for soldering.

As previously mentioned, the tuned secondary
winding requires a mica capacitor for tuning (C3).
Values of mica capacitor in excess of 0-01uF are
not plentiful and it will be found that a bank of
mica capacitors of this value, connected in parallel,
give a ready solution to this difficulty.

Low value, high wattage, resistors may be simply
constructed from measured lengths of electric fire
replacement elements of the coil type. A complete
1kW, 240V celectric fire element has a resistance of

COMPONENTS LIST

Ref. (4 watt tube) (20 watt tube)
Trt, Tr2 Transistors V30/10P Transistors V30/10P
Cl Capacitor 0-1uF paper Capacitor 0-uF paper
C2 Capacitor luF paper Capacitor luF paper
C3 Capacitor 0-05.F mica (see text) Capacitor 0-05uF mica (see text)
Ri Resistor |1-5kQ +W Resistor 100Q IW
R2 Resistor 30 W Resistor 202 w.w. (see text)
FSI Fuse<<3-0 A Fuse 3-0 A
T Transformer (see text) Transformer (see text)
LI Choke (see text) Choke (see text)
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approximately 60Q and may be sub-divided with
the aid of a ruler.

Setting up

A length of thin wire should be taped along the
lIength of the striplight bulb and one end connected
to a pin of the lamp. This assists in the initial
striking of the lamp.

When the unit has been assembled and checked
for correct wiring, power should be cautiously
applied. Audible oscillation should be at once
apparent although the striplight may not appear
to be fully lit. If oscillation does not commence at
once and all else is in order, the fault is probably
a reversal of either the feedback winding of the
transformer or one half of the primary winding.
The effect of reversing each of these windings in
turn should be tried at once.

If this should fail the cause will be probably due
to transistors of low $ gain, requiring more bias.
The value of R1 should be reduced by 109%—20%.
Once oscillation has been established the frequency
and current are adjusted. The frequency is con-
trolled by inserting pieces of paper between the
halves of the transformer core to produce a
suitable length gap. The sound required is one
octave above the sound of the highest black key on
a piano.

The current is adjusted by inserting thicknesses
of paper between the two halves of the choke core,
until the requisite current flows through the strip-
light. This may be assessed either by means of a
suitable meter (a surplus r.f. milliammeter is
adequate) or by comparing the brightness of the
striplight on a photographic exposure meter with
one operating from an orthodox source of power.

As the flow of secondary current effects the
operating frequency it is likely that a second
adjustment of the transformer core gap may be
required when the tube current has been set. Once
satisfactory gaps have been established the choke
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Fig. 2@ A section through the transformer windings.
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Fig. 3: Assembling the transformer.

and transformer should be firmly clamped in
position. The drain from the battery will be about
0-7A for a 4W lamp to about 2-5A when using
a 20W lamp.

During the initial run the transistors should be
checked to ensure that neither is overheating. If
they both become too warm for comfortable con-
tact with the back of the hand, the bias and/or
drive are too high and the resistors R1 and R2
should be proportionately increased. One tran-
sistor, only, overheating indicates that either the
transistors are not a matched pair, or that there
are short circuited turns in one side of the trans;
former.

If it is required to operate the unit from a high
impedance source, or if two or more such units are
to be operated from the same power supply, a
capacitor of 100uF should be connected across the
input to the unit.

Alternative Striplights

Any standard type striplamp between four and
20W may be used with this converter as long as
the drive and core gaps are set up to suit the
particular tube. The drive is increased by decreasing
the values of R1 and R2, but only up to the point
where it is just possible to obtain the necessar)
tube current by adjustment of the choke and
transformer core gaps. If, however, any difficult*
in starting is experienced, a little extra drive shou'
then be applied.

Alternative Transistors

Any power transistors of more than 3A, 25V
capacity may be used in the converter if the drive
resistors are adjusted to suit. The resistors R1 and
R2 should be increased in proportion to the tran-
sistor gain. If it is found that the B gain falls ofi
excessively at 6,500c/s the working frequency man
be dropped slightly by reducing the transforme:
core gap which will, in turn, neccssitate a reductio:
of the choke core gap.
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PART 6 - THE OSCILLOSCOPE

ERHAPS the most useful yet, paradoxically,

least-used instrument in the average radio and

tclevision service department is the oscillos-
cope. There are many applications in which this
device is the only possible means of making a
satisfactory test. But there are also a great number
of alternative techniques where the oscilloscope
can reduce fault-finding time, confirm a tentative
diagnosis, increase the test range and provide an
instant, observable answer to an obscure problem.
It finds its value not only in the observation of
wavcforms but in the measurement of a.c. and d.c.
voltage, with negligible load upon the circuit, as a
signal tracer, a hum detector, a response measure-
ment instrument and a frequency comparator.

Provided the oscilloscope has a Y amplifier with
a sensitivity of at least 100mV /cm and a frequency
response which is flat within 3dB from about 20c/s
(or, preferably, zero frequency) up to 4 or 5Mc/s,
plus a timebase which covers the frequency range
10c/s to 100kc/s (or up to half a megacycle if
there is no trace expansion), most workshop tests
can be carried out effectively.

These are not unreasonable standards as we
shall see. In fact some instruments that have been
constructed and described in these pages possess
much more rigorous specifications and have a wide
range of facilities. Take, for example. the M. L.
Michaelis design, the Auditron, which has been
fully described in previous issues of PRraAcTICAL
WIRELESS with a wealth of incidental detail on
oscilloscope design. Readers who wish to brush
up on their basic information on the oscilloscope
would be advised to turn up these back issues from
September, 1962, to April, 1963, even if they have
no intention of setting about the construction of
this comprehensive instrument,

It is not proposed to cover the same ground in
these articles; this must be stressed, for already
there have bcen instances of readers requesting

“1 5\
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Fig. I Schematic view of electrostatically focused c.r.t.
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specific constructional data on some of the
instruments described in these articles. ~The
author's purpose is merely to present a review of
the types of instrument in modern usc with a few
comments on their employment.

Fundamental Sections

Any oscilloscope must have certain fundamental
sections and the wide difierences in price that will
be noted from a quick flick through the catalogues
usually refers to the fine limits to which these
sections arc built, plus some extra facilities for
special purposes.

Basically we have a cathode ray tube and a
power supply, a vertical deflection amplifier, a
horizontal timebase and, in many instruments, a
horizontal deflection amplifier. The trace is dis-
played on the face of the c.r.t. by feeding a signal
to the vertical deflection plates of the electrostatic
tube while the internal timebase of the instrument
drives the spot across the face of the tube by the
sawtooth voltage applied to the X plates (hori-
zontal deflection). Sec Fig. 1.

It is important that the sawtooth waveform be
true in order to obtain a linear movement of the
spot across the screen, and the speed of this move-
ment must be such that the waveform applied to
the Y plates will trace a small enough number of
cycles to make an observable pattern. Thus, if a
sample of mains frequency is to be checked, a
50-cycle supply is fed to the Y plates and the X
timebase is adjusted to scan the width of the screen
50 times a second, and the result is the display of
a complete single cycle. See Fig. 2.

This display will only be a steady trace if the
speed of the timebase is synchronised with the
frequency of the input—that is if the timebase is
“triggered” by the signal. But this term
“ triggering ” is used to apply to a special function
and can be mislecading here.

Normal procedure for simple scope construction
is an X timebase that is controlled to run at just
less than the input frequency, which then forces
the display into synchronisation by feedback of a

art of the Y signal to the X timebase. Triggering,
owever, refers to the principle of forcing the
timebase into single responses so that the hori-
zontal trace only occurs in step with each impulse
from the Y signal.

The normal procedure is for the synchronising
terminal on the oscilloscope control panel to be
connected to the timebase via a potentiometer
which reduces the Y input to prevent distortion.
But it may be unnecessary where a “sync switch ”
is incorparated. for these instruments have an
internal connection and an alternative external
route to the X timebase, and the refinement of a
“ sync selector ” completes the facilities and allows
triggering. In addition to this, an X amplifier can
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Fig. 2: Sawtooth timebase and sine wave input signal.

(a) time of sweep duration approximates time of complete

cycle of signal, (b) timebase running at one-third signal
frequency.

/1\

be used to provide trace expansion, which allows a
portion of the scanned waveform to be inspected.

Trace Expansion

As an example of the above facility of “trace
expansion ” an amplifier connected between the
timebase and the X plates of the tube may have a
gain which provides a linear expansion of ten
times. The effective sweep length can be expanded
from six to 60 centimetres and a portion of a wave-
form which would otherwise be too cramped for
comfortable observation is displayed on the whole
face of the small tube.

So we now have at least three controls for the

X timebase: a coarse frequency control, giving
typical ranges from 10c/s to 5 kc/s; a fine
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Fig. 3(a): Thyratron timebase.
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Fig. 3(c): Cathode follower, basic circuit.
Fig. 3(d) (right): Pentode as charge resistor.
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frequency control which covers the inter-’
mediate frequencies of oscillation between the
switched steps and a gain control which provides
sweep expansion. Collectlvely these may be
referred to as ““sweep controls” and the typical
specification denotes the time per sweep length as
in milliseconds per centimetre. The range may be
from 500msec to lusec per centimetre. This
should not be confused with the frequency range
of the oscilloscope, which refers to the coverage
of the Y amplifier.

The generation of an accurate sawtooth voltage
is an important part of oscilloscope design.
number of ingenious circuits have evolved both for
the basic oscillator and for associated amplifiers.
Some representative circuits are shown in Fig. 3
and the choice of an ultimate design depends
largely upon the current requirements, the timebase
frequency coverage, the c.r.t. characteristics and
the general design of the rest of the instrument.

Timebases

Basically this part of the circuit consists of a
means of charging and discharging a capacitor
through a resistor. For this reason these com-
ponents are marked C and R in the diagrams.
Choice of components is made to ensure that the
sweep speed allows the rise-time of the Y signal
to be displayed over about one-tenth of the screen;
that the flyback time should be as short as possible;
and a blanking pulse is then applied to the c.r.t. to
avoid the confusion of misleading traces and that
synchronisation of the timebase with the Y signal
is made possible.

There are various advantages and defects of
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Fig. 3(b): Choice of CR combination affects position «
sawtooth on charge curve.
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alternative circuits, but this is not the place to enter
into a discussion—even a controversy—about
oscillator design. Perhaps the most popular
method of obtaining a *linear” sawtooth of
sufficient output, with short flyback, is the Miller
Transitron and this will be discussed at greater
length.

Many of the older instruments employed a
thyratron timebase such as illustrated in Fig. 3(a).
Here the capacitor is charged to a determined
voltage, but only partially discharged, and the
output is a direct voltage on which the sawtooth
is superimposed as in Fig. 3(b). The d.c. com-
ponent is filtered out before application to the
deflecting plates of the tube. But the introduction
of a coupling circuit and, indeed. the necessary
inclusion of some form of amplifier, affects the
charge rate. Some velocity distortion may also be
apparent by alteration of timebase frequency.

The amplifier can be designed within very
accurate limits, but in this work it must be con-
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Fig. 3(e)t Curvature of amplifier la/Vg characteristic can
be used to correct distortion in exponential applied signal.
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sidered as part-of the whole timebase and there
are several considerations that apply. The time
constants of the coupling components must be
sufficiently high to avoid distortion of the trans-
ferred voltage and the output should be in phase
with the input. A two-stage amplifier is therefore
needed for a 180° phase shift.

Of course this phase shift can be obtained by
other means, as demonstrated in the circuit of
Fig. 3(c) where a cathode follower is shown. The
switch S is the discharge device and, as we shall
see, is part of the electronic circuitry, not a
mechanical switch.

Constant Current Device

In another theoretical configuration, Fig. 3(d),
the charge resistor R is replaced by a pentode
valve, taking advantage of the fact that the anode
current of a pentode is largely constant over a
great part of the la/Va characteristic as depicted
in Fig. 3(e). The curvature of the characteristic can

l HT+
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Fig. 3(f): Two-valve timebase with one pentode as
feedback element and the other as switch.

\

300V, HT + t |

Fig. 3(g): Blocking oscillator timebase.

Fig. 3(h): Squegging oscillator timebase.
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THE

WHARFEDALE

Super Range

Each loudspeaker in this range is fitted with roll
surround for low resonance and double diaphragm
assembly for extended HF response.

SUPER 10/RS/DD

Impedance 10/15 ohms.
Flux density 16,000 oersteds.
Max. input 10 watts rms
or 20 watts peak.
Frequency range 30-20,000 ¢/s.
Aluminium Voice Coil.
Roll surround and double
diaphragm.
Bass resonance 38/43 ¢/s.

Price: 218/8 inc. P.T.

SUPER 8/RS/DD

Impedance 10/15 ohms, SUPER |2[RS[DD
Ceram c Magnet.
Flux density 14,500 oersteds. Impedance 12/15 ohms.
Total flux 60,000 maxwells. Flux density 17,000 oersteds.
Aluminium Voice Coil. Total flux 190,000 maxwells.
Max. input 6 watts rms Aluminium Voice Coil.

or 12 watts peak. Max. input 20 watts rms
Frequency range 40-20,000 c/s. or 40 watts peak,
Bass rescnance 50/60 cs. Frequency range 25-20,000 c/s.

Bass resonance 26/32 c/s.
Price: 350/- (no tax).

Price: 134/2 inc. P.T.

WHARFEDALE WIRELESS WORKS LTD
IDLE, BRADFORD, YORKSHIRE
Telephone: Idle 1235/6,

Telegrams: ‘Wharfdel’ idle, Bradford.
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT

ROD AERIAL—RAZW
6in. long, 3 in. diameter, connections to tags

on Coils. For 208pF tuning capacity. Complete

with :Car Aerial Coil ... — 3

OSCILLATOR COIL—P50/1AC

M.W. covered with l76pf tunlng cupucﬂ*y, LW.

by extra padder ... 5/a

I.F. TRANSFORMERS

1st and 2nd Stoge—P50/2CC ... i 5/17
(2 required)

3rd Stage—P50/3CC ... o 5 6/

DRIVER TRANSFORMER—LFDT4 8/6

OUTPUT TRANSFORMER—OPTI] e ... 10/6

PRINTED CIRCUIT—PCAl 9/6

In response to many requests we have redesigned the output stages to give 500mW and to enable
a standard 3 ohm Speaker ta be used. Full details of the simple changes are given aon a separate
teatlet available on receipt of stamp.

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 2/-
TRANSISTOR A.F. AMPLIFIER TYPE AF.1—LOW IMPEDANCE |NPUT 3- TRANSISTOR 500mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 63/8

WEYMOUTH RADIO MANUFACTURlNG CO., LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

of this famous Catalogue

NOW READY!

This is the 4th Edition and 8th
Re-printing of our Catalogue. In
addition to enlarging it we have
re-arranged many sections for
easier reference. Customers who
purchased earlier editions will
need no encouragement to obtain
this one. To new customers we
would point out that of 5,000
items listed all but 14 are
actually in stock, and that
this unique catalogue is
backed by a Mail Order
Service second to none!

@ 100 PAGES plus a page

of useful formulae.

® Over 800 illustrations.

o over SO compor

nents clearly listed and
priced.

OBTAINABLE ONLY

FROM

HOME RADIO

i POST

1 coupoYN NAME

caTAlOGue | ADDRESS

on top left

1
1
J of envelapc
1
L

PLUS-I- POST

OF MITCHAM AND PACKING

Enclose Home Radio Ltd. (PW), 187 London Road,
P.O. 316 Mitcham, Surrey
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be used to provide compensation
for an exponential waveform, as
this diagram shows, and this design

AAAAAA
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Pulse

is the fundamental stepping point
for the practical techniques that

follow.

Our next circuit, Fig. 3(f), shows
the connection of two pentodes
with one acting as the switch part
of the circuit and the other as the
feedback element. A double triode
can be used — and has been in
many simple instruments for home
constructors—but the higher input
capacitance of the triode has its
effect on the flyback ratio. In the
arrangement of Fig. 3(f) no coup-
ling capacitor is needed between
the second anode and first grid, and
the amplitude of the sawtooth is
less dependent on frequency. A
potentiometer control in the screen
grid of the second pentode allows
amplitude variation, controlling the
anode current, and thus the V1

-
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grid voltage and the anode voltage,
consequently, at which V1 com-

§

[ 2 -EHT{

mences conducting.
This multivibrator circuit has lts disadvantages:
the cathode of V1, for example, is at a fairly high

potential, and it is necessary to avoid high heater-

cathode stresses by feeding the heaters from a
separate power pack winding.

Blocking and Squegging Oscillators

A simple alternative, using a single valve, is the
familiar blocking oscillator shown in Fig. 3(g).

This type of circuit will not often be used except
for special applications, for its fundamental advan-
tage, stability and high output at its resonant
frequency, is also its basic drawback; less flexi-
bility for frequency control over the wide range
necessary for a * general purpose ™ instrument.

A more practical circuit, which can be built
around the windings of a 470kc/s i.f. coil for
experimental work, is the squegging oscillator of
Fig. 3(h). By making C a series of switched
capacitors between 150 and 50,000pF, and other
components as shown, a timebase frequency of
20c/s to 20kc/s can be achieved with an amplitude
of 54 to 42V peak to peak, a flyback ratio of '1:40

Flyback

Wl

3 el

sec s Blanked
(¢)
Fig. 4(b): Display showing three cycles with flyback*

(c): Display showing same trace with flyback blanked.

Fig. 4(a): Puckle timebase with blanking pulse applied
to c.r.t. grid.

to 1:12, depending on the charge resistor setting,
and a velocnty error of —88 to —549%. This
interesting circuit derives from the Philips Tech-
nical Library publication, * An Introduction to the
Cath(l)de Ray Oscilloscope ”, by Harley Carter,
AM

Eliminating Flyback ’ :

Blanking circuits are deceptlvely sxmp]e , On
many television receivers, for example, the * frame
flyback.” components: consist of no.more than a
capacitor and resistor taken from a convenient
point in the frame oscillator/output. .A similar
principle is used for some oscilloscope stimebasés
as in the case of the Puckle timebase shown .in
Fig. 4(a). The need for a. flyback eliminator
becomes apparent as the frequency of: the signal
under inspection is raised. Fig. 4(b) shows, the sort
of ‘trace one would expect from a 1Mc/s timebase
and a signal of a frequency that provides .about
three complete cycles of trace. The outward trace
has a 3us duration and the flyback pulse 2us. The
result is that for three cycles of our required signal
we obtain also two cycles of a flyback -signal.
Suppression of the flyback provides.us with a clear
trace as in Fig. 4(c). This is done by applying a
negative pulse to the grid of the tube with a high-
rated capacitor and a suppression resistor
connected from a convenient circuit pomt

This is not always so simple’as it appears: there
is a risk of cross-modulation and parasitic oscilla-
tion at the higher timebase frequencies, which, is
just when the flyback elimination is most needed.
Moreover the connection of the blanking circuit
to the oscillator may affect its stability and ‘there
may not be a convenient point to extract a negative
pulse. It is for this reason that we sometimes
come across an additional stage; a positive pulse is
taken and a phase inverter added.

. PART 7 APPEARS. NEXT MONTH ‘
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MALVERN

TAPE RECORDER

CONTINUED FROM PAGE 219 OF THE JULY 1SSUc

HE output transistors are fed from Tr4 the

OC71 driver, the collector load of which is

somewhat more complicated than usual; the
load resistor being the 1-8kQ resistor R21 and the
diode OA10.

A small dc. voltage is developed across this
diode due to the collector current, but of course
no signals are developed across the diode, because
of its low a.c. resistance. The small d.c. voltage
developed this way is used to stabilise the quiescent
current in the output transistors. The diode voltage
changes with- temperature and so controls the
base voltages on the output transistors and keeps
their current steady with variation in temperature.

The 100xF capacitor C16 feeds the audio signals
on to the top of the 1-8kQ resistor R21, so allow-
ing larger drive signals to the output tranmsistors
during large volume peaks. Negative feedback
comes via the 33kQ resistor (R18) to the base of
the driver transistor Tr4. If the centre point of
the output stage tends to move, current is fed
back through the 33kQ resistor, which tends to
cancel the original change; this works for both
d.c. to counteract temperature changes, and for
a.c. to reduce distortion and to lower the output
impedance.

The output driver stage is fed from Tr3 with
the treble boost circuit as the coupling network.

Treble Boost Amplifier

Tr3 (OC71) is a rather more normal stage with
some negative feedback due to the 22Q resistor
R13 in its emitter lead. The 1kQ collector load

* % % % *x %k %k kX X ¥ ¥ X

By
T. Snowball

R12 feeds the treble boost circuit, which consists
of a series resonant circuit L1, C11 shunted by a
resistor (R16) and capacitor (C12), Without the
shunt resistor, signals could only go through at
the resonant frequency, thus the boost of high
frequencies would be considered to be very large.
But with the shunt resistor, the gain at other fre-
quencies can be set by this resistor. With the
value used the resistor cuts the gain by 6dB and
when the coil resonates the signals go straight
through. The sharpness of the peak depends on
the “Q” of the tuned circuit and the value of the
shunt capacitor, because this starts to feed the
high frequencies through before the inductor
resonates. This was shown in Fig. 2, last month.

The volume control VR1 precedes this stage and
controls the amount of output applied from the
feedback pair in the pre-amplifier stage.

Pre-ambplifler

On record. the pre-amplifier consists of two
transistors Trl and Tr2, GETI106 (OC45) and
OC71. These transistors are d.c. coupled in a
temperature stabilised circuit, whose response is
uniform from 50¢/s to Skc/s.

The first transistor is a GET106, which is used
at a very low collector current of 400xA, to pro-
vide a low noise performance. The 200uF capacitor
C6 decouples the feedback path to a.c.. while the
47k resistor R4 sets the current in the first
transistor. by feeding in the voltage existing at the
junction of the two 220Q resistors R6, R7.

Of course, as this is a fecdback circuit the
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RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON W.I
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS.

AGAIN CRASHING THE SOUND BARRIER!

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at
THE LOWEST PRICES EVER ! Don’t miss this golden opportunity to obtain a first-grade permanent-
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST !
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE
PRICES ANYWHERE'!

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter  Gauss Imped, Diameter Gausy  linped. Diameoter  Gausr Imped, Diameter Geuss  Impod.
in inohes inlimes in oAms Price in inches inlines inohms Price in incher inlines  in ohms Price i inches inlines in obma Price
] 7000 80 8/~ 4 70 3 8/6 5 H000 3 8/~ ] 6000 25 10/8
23 7000 33 8/6 4 9500 5 9/6 5 6000 5 8- 5 6000 0 10/8
23 '/ 7000 50 8/8 4 8000 2 10/8 5 7000 3 8/8 5 9300 28 11/6
23 7000 80 8/- 4 7000 25 1118 g ;ooo i g ;o g 1tmoo % 5;0
3 8500(E.M.1.)8 8/6 4 8000 a6 10/ 500 - 0000 -
31 7000 3 88 N 7000 3% 1 g Bo00 g & & 1000 B &
31 9500 50 10/6 4 9500 35 11/6 5 9500 3 10/8 [ 8500 3 11/8
4 5000 3 78 4 tweeter 6000 3 e 5 9500 5 10/6 8 7000 8 18/
¢ 8000 3 8- |4 . 7000 5 8/- 5 10000 3 116 8 8500 3 e
Elliptical  Gauss  Imped, Eiliptieal  Gauss  Imped. Zlliptical  Gauss  Imped. Eliptical  Gawss  Imped,
Sise in lines  inohms Prioe Size in lines  inokmas Price Bize in lines  {n ohms Price Size in lines  in ohms
5x3 6000 3 716 8x4 8600 3 9/6 x4 9500 850  11/8 8x2} 8500 5 10/=
5x3 7000 3 8/ 8x4 9500 3 10/~ x4 106000 15 18/6 B8x2% 10000 s 10/8
§x3 8000 3 8/8 €x4 8500 5 10/~ 7x4 9800 3 18/8 ax5 00 8 8/6
5x3 9000 4 8/6 7x 34 9500 3 10/ 8x 9% 000 3 8/8 8x8 7000 3 9/-
5x3 9000 5 88 X4 7000 3 10/~ 8x 2} 7000 3 9/- 8x3 8300 3 o/6
5x3 6000 25 9/8 Tx4 7000 5 10/~ 8x2% 7000 5 9/~ 8x5 2500 3 10/-
5x3 7000 25 10/- x4 8500 3 10/8 8x21 6000 8 8/8 8x8 9500 15 13/6
Bx3 2% 11/ Tx4 9500 3 1/= 8x2¢ 6000 30 8/6 8x8 b1 3 10/6
5x3 9000 35 11)- 7x4 9500 4 1/- 8x23 8500 5 8/8 8x5 12000 3 1/
6x4 8000 3 8/8 x4 9500 5 11)- 821 9500 3 10/- 8x5 12000 15 l4e
8 x4 7000 3 9/- 7x4 2500 30 11/8 8 x23 2500 4 10/~ *With matching transformer.
ALLQOW 2/« esch Speaker for postage and packing, and please specify the exact the nearest le will be sent.

OVER’50,000SOLD&STILL THEDEMAND CONTINUES FOROUR ‘HEAVENLY TWINS

Ask for a demonstration | The best and [ Choice of a dozen stations
in the shop. easiest transistor

I, .
‘“ 17 build-yourself  in daylight . . .
CA P B I : sets agailable. i

Somae e I “CONTESSA Mk 11" |

Super- o] | Send S.A.E. | '
selective | \ end >.A.%  (QUEEN OF THEM ALL’
Superb g F for FREE | ¢ :
Speaker | @ | parTs LisT lonLy '
New Price v 1 |
NOW ONL
79/6 L pirst Grage | £ 91906
I MULLARD 1
(2/-p. & pkg.) I Transistors, | (3/6 p. & pkg.)
Pocket Super-het MW and | Diode(s) and
Droitwich Iall (:omponentsI PORTABLE CAR RADIO
Size 4} x 23 x 1}in. BRAND NE
Constructional data 1/9 and | 2 WAVEBAND SUPER-HET
Post Free. IGUARANTEED | Construction manual 2/10 Post Free,
Ity e, o okl Somounis, oo batery GONTESSA 111 £0.19.6 3
ANY S BOLD SEFARA I ASYOU-BUY SCHEME GAPRI 79/6 g

SELECTED GUARANTEED BARGAINS—BRAND NEW

Beautifully geared AM/FM 2 G Condensers, 4/6: AM/FM IFTs 465kc/s and 10.7 Mc/s, 4/6 pair; Magnavox Crystal Tape Recorder
Mikes, 12/8; Double-tuned Transistor ferrox IFT°s Q120, 470 kc/s, 5/6 gr. 3 matched IFT’s and oscillator coil for Mullard transistor
clrculu. 10/6 the set; Plessey-Brayhead turret tuners 34, 34/38 Mc/s. valve each 3 watt Stereo Amplifiers, complete, ready to switch

7916; Sentercell’ rect.lﬂers R3/2D-D3-2-1Y, 2/6 each. GERMAL lU\I L&-OA?O OAT79, OA81, OA90, CG B/« esoh
l‘RAVS STORS: Set of 8 (RF and LF) including 1 watt matched pair, h sink and diode, 13/6 the set; OC44 (or equlvi 8!
4/8, OC81 5/8; mat.ched palr 12/-, PXC 101A 4/6, matched pair 9/8, PXA 101 3/9. AF 115 4/6, SB 2/-,.Submin. Germanium diode 1/3.
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no cataloguss—our stocks move too quickly! Kindly
make DProvision for additional postage and packing charges to avold delay.

TERMS: CASH WITH ORDER or C.0.D. ON ORDERS OVER 10/~,
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20,000 OHMS PER VOLT MUDEL TP-568
(idustrated). Reuads voltages up to 1000 D.C.
at20.000 ohtns per volt and A.C.at10,0000.p.v.;
D.C. current t0 500 1iA; Resistance to 10 Megs.
Capacitance to 0.1 yF; Decibeis from —20 to
+36. Bize 34 x5ix1iin.  £519.8.

2000 OHMS PER VOLT MODEL TP-10. Reads
A.C. and D.C. vo.ta up to 1,000; D.C. cuirent
to 500 mA; Resistance to 1 Meg.; Capacitance
to 1 uF; Decibels trom —20 to +36; OCutput
jack tor Audio measurements. Size 34 x5 x
ljin. £3.19.8.

80,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1,000 D.C. at 30,000 ohma per
volt, and A.C. at 15,000 o.p.v.; D.C. current to

TEST METERS

12 amps.; Resutance t0 60 Megs: Decibeis
from —20 to +56. Sizes 3%,x 6%, 4x28in.
£8.19.8.

LAVOIE UHF WAVEMETER MODEL 1ua.
Coverage 375/726 Mc/s. Complete with correct
Calibration Chart. t-ciage condition. Bat-
tery operated and porvable, size 11 x 8 x T}in,
ONLY £3.18.8 (cartiaze 7/6).

CO830. HRO SENIOR TABLE MODEL RECEIV-
annosglﬁ%séggsmmf B{t& ERS. Complete with 9 coils sets covering
only of these modern scopes, over- 50 Kc/e to 30 Mcss. Used, very good cone
hauled and in pe:fect order ONLY || dition, serial tested. A few iate Model 5T
845, Further details ob request. with 1.0. valves, £2°.10.0 (carriage #0/-.)

AMERICAN DESK TELEPHONE, || DOUBLE BEAI4 OSCILLOSCOPE .UBES.
complete with handset. Non-dial || Another puichase of Type CV 1396,
type, but has internal bell. Ideal || ¢qwvalent to Cossor 09D a8 used in
for extension or inter~com. BRAND | | Oscilloscopes by Cossor (339 series) and
NEW. ONLY 80/-, (Post 4/-.) Hartley & Erskine (13 series). Listed £12

AOOI ”’1 STICK MIKE with| Brand new in maker's crates 25/- (car-. 5/-)

R
Jead and table stand. CRYSTAL DESK MIKE with screened iead an:
ONLY 30/6. (Post 1/6.) buiit-in stand. ONLY 18/8. (Post 16,

THE “GOOD COMPANION” Mk. 11

Using I the latest 1 h to save al diffcuity.
The finest combined portable and car radio yet designed for the home oconstructor.

* 750mW out-
put.

% 8 transistors
and diode.

% Full Medium
and Long Wave
coverage.

% Quality
speaker,

Y% Brilliantly

* Very fine
tuning with
calibrateu dial
% Latest prine
ved circuit.

% Internai
high gain aerial
with car aerial
socket.

Easy to follow

ig;."f:v?i}:lne separately 3/6). Total cost £9-1 9-6

All parts sold separately and full illustrated detalls will be sent on request. With
alternative luxury cabinet using 7 x 4in. speaker, £10.19.6. Either type, plus

5/- post and 1ns. (Battery 3/ extra.)

PCR COMMUNICATION RECEIVERS

“Pnuucal Wireless” ¢ transistor Persona) Recerver. 2 Laud pninted curcuit. ete.
cost £7.19.6. ‘*Pocket 4 Tranmstor Personas. ldeai for beginper.

Manufactured by Pye and Philips, One of the Army’a most
sete. 'RF stage and 2 of IF, using 6 British 1.O. type valves. Larue 180 degrees
-Calibrated Dial. Flywheel tuning with locking device. Aerial

. Tone and volume controls, Band switch from panei jacks tor speaker

or. phones. In black metal case, gize 17°L x 8°H x 10*D. Model PCR covers
6-18 Mc/s, 200-550 metres and 850-2,000 metres and has internal 5in. speaker,
$6.19.6. Modsl PCR® has similar L. & M waveband coverage. 8hort wave 6-22
Mofs. but no speaker. Used but excellent condition, £5.19.6. Model PCR3. As
PCOR2 but has 2 Bhort Wave Bands, 2.0-7.0 Mc/s and 7.0-23.0 Mcs. and Medium
‘Wave Band 190-550 metres, ONLY 28, Every receiver aerial tested beiore
despatch. Add 10/8 carr. all models, Designed to operate from bulky externsl
power supply, but any set can be ftted with BRAND NEW COMPONENTS
INTERNAL PACK for 200/230 v. A.C. at oxtra oost of £2. S.4.E. for illusirated

Building cost 42/6. AN componenis soid separaiely, price lisis for either of above

8.4.8.

MINIATURE MOTORS.
14 x 1 x 13/ ,in. plus $in. spindle. BRAND NEW 5/« or 6 for 25/-,

20/ CONBTRUCTOR'S TARCEL. Asearted colonms wiring mive, solder, resistors,
condeuscrs, volume controls tag panel. ALL NEW (Post 2/6).

RESISTORS. 100 assorted vaues our choice. NEW 10/=.

CONDENSERS. 100 assorted mica and silvermica, NEW 12/6.

HARRIS ELECTRONICS (LONDON) LTD.

133 GRAY’S INN ROAD, LONDOXN, W.C.1 Telephone TERminus 7937
Please include carriage coste on ALL items. Open until 1 p.m. Saturdays. We are
2 cuns trom High Hotborn (Chancerv Lane Sta.) and § mins. bus trom Kings Croes,

Ideal for models. Operates on 3-6 volts D.O. Bize

JACKSON

gzt
the big name in PRECISION components

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

“00” Twin Condenser

Designed for use in
miniature transistor
receivers. The front

(aerial) section is 208 pF
to provide coverage for
medium waves, and the
rear section is 176 pF,
which may be padded to
match the oscillator—
very robust yet light-

weight. Front area
13in. x 13Zin. x l4kin.
deep.

JACKSON BROS. (Lonoon) LTD.

(Dept. P.W.) KINGSWAY-WADDON,
CROYDON, SURREY
Phone: Croydon 2754-5. Grams: Walfilco, Souphone, London

LISTEN TO THE WORLD on TELSTAR our I-VALVE
SHORT WAVE RADIO

Receives speech and music
from all over the world. Price
includes valve and one coil
covering 40-100 metres. Can
be extended to cover 10-100
metres. Can be converted to 2
or 3 valve and all-mains
speaker use. Total BuildiLg

Costs 35/« P. & P. 2/-.

THE R.C.S. PERSONAL SET

For Private Listening
An amazing lttle set. with built-in
ferrite rod aerial bringing in medium wave
at wonderful volume. Sturdy case.
Size only 2§ x 37 'x lin. Fits into the
r palm of the hand. Drilled chassis colour

coded (or easy assembly. Total Building
1. Costs (including earpicce) 30[_ P &P,

AMAZING RESULTS from OUR
LATEST

5-STAGE TRANSISTOR
RECEIVER

A highly sensitive receiver using top
grade transistors and components.
Fully tunable over medium wave.

t-1n
territe rod aerial. * Specially de-
signed coils for maximum signal Total 3
strength. % Volume onfoff controi. Building Cost
% Eveletted circuit board. % Easy 50/_ P.&P.
to _follow bullding alan:, 2/6

A
R.8.C. GRYSTAL REGEIVER
Covering medium wave band., Ldeal for the
beginner! All components in- 8/6 &P,

cluding case.
(Suitable headphones 8/6). Easily converted to
1-transistor or 2-stage transistor receiver.

All parts avatlable separately. Send S.A.E. for lree layout plans
ris lists on above sei

R.C.S. PRODUCTS (RADIO) LTD.

Il OLIVER ROAD, LONDON, E.I7
(Mail Order Only)
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characteristics of the transistors
are largely taken out by the
negative feedback; but unusual
transistors may cause variations
which cannot be taken care of by

Erase and bias
oscillator

the feedback.

if any trouble is experienced,
the best way of checking the
circuit is to measure the supply at
the circuit, while on record—
which is the condition which

Screened cable from
bias osc. to R/P switch
and recording head

gives the lowest voltage. Assume
this measures 10V, then as the
emitter of Tr2 should be at 0-3V,
it is obvious that the collector of

Erase and bias
oscillator

e L R23 100k
r- , dudio
n
Recording
head
%A
47‘."'_ " o00k N
—l W=

Tr2 should be between 35V and

6V in order to allow large
voltage swings before cut-off or
bottoming.

So with the h.t supply of 10V
and collector load of 82kQ the
current should be between 0-SmA
and 0-8mA, which of course is
the easiest to measure, unless a
thlh resistance testmeter is avail-
able.

Input Conditions

The input to the pre-amplifier is fed in through
series resistors of 1:SMQ (R1) and 100k (R2) in
order to accornmodate various amplitudes of input
signals. As a guide, crystal microphones and mag-
netic pick-ups will be best connected via the 100k
resistor and high impedance outputs from radio
tuners and crystal pick-ups through the 1-5MQ
resistor.

Recorder HT.

Any audio
transistor
(oCc71)

i Record

'
2 i 7,

fig. 4: A suggested recording level manitor.

THE PLAYBACK CIRCUIT

When used on playback the erase oscillator is
switched off by the record/playback switch and the
output stage remains as for “record”, with the
exception that the loudspeaker is joined directly
across the output.

The treble boost circuit is removed from the
collector or Tr3, and an RC circuit is inserted in
its place. This gives a gradual rise of up to 3 or
4dB at 4kc/s in order to compensate for tape and
head losses as already mentioned.

The characteristics of the feedback pre-amplifier
are considerably changed by the removal of the
200uF capacitor C6.

XL L. -

%

Fig. 5: lilustrating the effect of a long cable on bias power. Ordmary screened
cable has a capacity af about 50pF/ft. If one foot of such cable is uséd at
60kc/s then Xc=50kQ and Xi=60k<Q, thus half the bias power will flow

through the cable.

The pre-amplifier now becomes an LR integrator,
with the head inductance and the 4-7k( resistor R4
as the active elements. This provides a characteristic
falling at 6dB octave that would be correct for an
ideal head and tape. But as was shown earlier the
output has to stop falling and remain roughly con-
stant up to 4 or 5-'kc/s. This is achieved by the
0-5uF capacitor C5 which removes the feedback
at 1kc/s and above.

The overall frequency response was shown in
Fig. 3 in which it can be seen that it is not linear
at the low frequency end; this is due to the
resistance of the head, but w1th the characteristic
as shown it is matched_ to the system,

ADDITIONAL FACILITIES AND IMPROVYEMENTS

So now, as in Fig. 1 is a tape recorder’ with
facilities for monitoring the output ag recording is
in progress, switching to external loudspeakers,
and also the possibility of some extra facilities by
the addition of simple switches.

Straight-forward Amplifier

For instance, the motor switch S3 stops the motor
when the recorder is required as an amplifier for
records or radio. All that is required to perform
this function is to put the record/play switch at
record.

This switch is, of course, spring-loaded and
should not_be held in position by the tape deck
control while the motor is not running; otherwise
indentations may be made on the pinch roller. The
solution here is to prepare a small block of wood
which can be dropped in and so hold the record/
play switch at record. Also when the motor is
stopped, the switch cuts out the series.resistor in
the loudspeaker circuit, and also stops the erase
oscillator by breaking the earth lead from chassis.
This is a precaution to avoid overheating of the
erase head if left on for long Fenods or to prevent
erasure of a small portion of tape near the head.

Extending the Frequency Response
If the constructor includes in his specification a
larger loudspeaker housed in a separate cabinet, he
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no doubt would like to improve the recorder in
order to take advantage of the better quality avail-
able.

The frequency response can be extended to at
least 6kc/s by means of tuning the treble boost
inductor to 6kc/s and increasing the amount of
boost to 12dB. This is done by changing C11 to
2,000pF, R16 to 5-6k2 and C12 to 0-003uF at the
expense of 6dB in signal to noise ratio.

Minimising Distortion

In order to minimise distortion, a check in bias
level is useful.

There is an optimum value of bias which gives
less distortion but needs more h.f. boost to be
applied during recording. The lower ranges of
bias give more output from the tape on playback,
but more distortion.

If the constructor wishes to check the bias cur-
rent, a 500 resistor should be inserted in the earthy
end of the recording head, and of course with ImA
r.m.s. bias current, there should be 50mV r.m.s.
across the resistor. This can be adjusted by varying
the value of the capacitor C18.

The measurement demands an oscilloscope or
valve voltmeter because of the low levels.

The correct bias current for any particular tape
1s arrived at by recording a sine wave at 400c/s and
increasing the bias in known steps from 0-4mA to
1-2mA. Then, when playing back, the output will
be found to increase at first and then decrease;
when it has dropped by about 2dB, this is the bias
level for minimum distortion.

To Sid/R To R23 and To erasef
¥ W R/§2 head head "),
Tinplate sheet formed s

€W screen chassls
completely. ci8 (.

-3

Tr10

D e o TR —— ——

e e e e e e e e

Fig. 6: Layout of the erase oscillator.

,
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Recording Level Meter

The use of a recording level meter will mean
that when recording large ranges of signal levels,
such as orchestral items, it will be easier to make
sure that the loud passages do not overload, and
the quiet passages do not get lost in noise and
hum. As the output stage is of very low output
impedance it is easy to drive a cheap ImA meter
using a circuit as given in Fig. 4,

A simple transistor amplifier is used to drive the
meter, since this was considered cheaper than using
a more sensitive meter, such as 100 or 200xA
movement. The circuit ‘consists of a shunt diode
rectifier and an emitter follower to provide a low
drain on the rectifier, and also to supply the cur-
rent for the meter. The 1-8kQ resistor sets the
meter reading and will give half-scale reading for
the normal recording peaks, that is 150mA. The
33k sets the amount by which the meter is slugged.
These values may be adjusted as found necessary.

CONSTRUCTION

Plugs and sockets can be used to connect the
deck to the circuits, but inevitably they add ‘quite
a lot of capacity to the head wiring, thus endanger-
ing the h.t. response and of course shunting the
h.f. bias. This can be seen in Fig. 5 in which the
cable from the bias feed point on the oscillator can
be seen as a shunt capacitor to the h.f. bias, so
indicating the need for as short a lead as-possible.

Three Sub-Units
Bearing these points in mind, this tape recorder
is built in three sections.
BBC Light programme

200kc/s
20kefs beat | 40ke/s beat
60kc/s | 120kc/fs 80kc/s 240kc/s
Fundamental 2nd
harmeonic - harmonlc harmomc

Fig. 7: Relationship between the frequencies of the bias
oscillator and the broadcast station.

The three sections are easily seen in the illustra-
tions and consist of (1) record /playback amplifier,
(2) erase oscillator, and (3) power unit. Actually
the head transformer is mounted separately
on the tape-deck chassis, in order to get short leads
to the erase chassis and to record/playback switch.

The erase oscillator should be reasonably well
screened, as previously mentioned, in order to
avoid pick-up in the amplifier; and also -in this
respect the lead from the bias output to the
record/play switch and head transformer should
be screened, short coaxial cable is best but
ordinary screened cable will do if kept short.

Erase Oscillator

A sketch is shown in Fig. 6 giving details of how
the erase oscillator was.built. A screening can was
made from thin.tin, bent to shape and soldered to
the chassis in two or three places after checkmg
the operation of the circuit.

The chassis acts as a heat sink for the transxstors
but of course they must be electrically insulated
from the chassis by thin mica washers. Suitable
washers are usually supplied with the transistors.
Remove all the sharp edges from the mounting
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PORTABLE TRANSISTOR RADIOS
BACKED BY SUPER AFTER SALES SERVICE

5 WAVEBAND
ROAMER SEVEN PORTABLE OR

@ 9 stages—7 transistors and 2 diodes. CAR RADI o

Covers Medium and Long Waves, Trawler Band and two Amazmg Performance
Short Waves to approx. 17 metres. Push-pull output for and spec,ﬁcation

room fliling volume from rich toned heavy duty 6in.
speaker, Ferrite rod aerial for M & L waves and telescopic

Tortal cost of all parts

aerial for S Waves, Alr spaced ganged tuning condenser ‘7 9 6
ensures wonderful station selection. Simulated hide [ ] [ @
case with gilt trim and shoulder and hand straps, P, & P, 516,
Size 9 x 7 x 4in, approx. The perfect portable and the Parts Price List and easy
tdeal ear radlo. (Uses PP8 battery available anywhere.) build pians 3/-.
MELODY SIX |[NEW! POCKET FIVE
@ 8 stages—b6 transise ¥ 7 stages—S5 transistors and
tors and 2 diodec. 2 diodes.
Our latest completely Covers Medium and Long Waves
portable transistor radio and Trawler Band, a feature
covering medium and usually tound in only the most
long waves. Incorporates expensive radios. On test Home,
re-tagged circuit board, Light, Luxembourg and many
in. heavar duty speaker, Continental stations were recelv-
top grade transistors, ed loud and clear, Designed round supersensitive Ferrite Rod
volume control. tuning Aerial and fine tone 3in. moving coil speaker, bullt into attractive
condenser. wave change black case with red speaker grille. 8ize 54 x 1} x 3iin. (Uses
slide switch. sensitive PP4 battery avallable anywhere.)
%m.“{ex'rlte“rod geﬂatl.
i RSl It bt, Total cost of Parts Price List and
Wonderful reception of B.B.C. Home and Light, 208, and many P. &P, 3/ 4
continental stations. Handsome leather look pocket size case, all parts 59,6 easy build plans 116,

only 81 x 3¢ x 1]in. approx., with gilt speaker grilie and supplied
with hand and shoulder strapa.

Total cost of all £4 9 P. & P. Parts Price List and Home, Ligh,
L] L]

parts 3., easybuild plans 2/-, TRA N so N A F|VE ?:Zoﬂo.'i vi;‘“::'n:g
SU PER SEVEN @ 7 stages—5 transistors »

I

and 2 diodes.

Fully tunable over medium
and Long Waves and Trawler
9 7 = Band. [Incorporates Ferrite
@ 9 stages—7 transise rod aerfal tuning condenser,
tors and 2 diodes, volume control, 3in. super
tone speaker, et¢c. Attractive
case. Size 6} x 41 x 1iin. with

Covers Medium and Long red speaker grille and carry-
Waves and Trawler band. ing handle. (Uses PP4 bate
‘The jdeal radio for home, tery available anywhere.)
car or can be fitted with Total cost

carrying strap for out- ,

door use. ompletely of all parts 59 6
portable—~has buijlt in P. & P, 3/,
aerfal for wonderful Parts Price List and easy build

reception. Special cir-
cult incorporating 2 R.F.
stages, push puli output,
3in. speaker (will drive
larger speaker). Size T4 x 5i
x 13in. (Uses PP6 battery avall-

Total cost. of able anywhere.)
all parts £4.|9.6 P. & P. 3. ROAMER $|x

Parts Price List and easy build plans 2/-,

plans 2/,

@ 8 stages 6 trans.
istors and 2 diodes.

All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts or
available separately at prices stated.

Radio Exchange Co.

Listen to stations
haif & world away
with this 5 waveband
portable, Tunabie on
Medium and Long
waves, Trawler Band
and two Short waves.
Sensitive ferrite rod
aerial and telescobic
aerjal -~ for short
waves. Top grade

DR} = s ': trangistors, 3-inch
1oh gLl Attings.” Sise 61 1 41 5 1N
ase - .
27 HARPUR STREET, BEDFORD SERTE ) i R
Total t of arts Price List and
Phone 2367 @ Opposite Co-Op. @ 10—I p.m. Sats. patcostol  £5,9.6 r.ar ws Jor e

www americanradiohistorv.com



www.americanradiohistory.com

348

FEATURED IN

dedideﬁs'ﬁ'uc or

PRACTICAL

JULY

Converting Battery
Portables to
Transistor Operation
by T. Snowball.

A practical mechod
of modernising
your old set, whilst
retaining most of
the original
components,

AUGUST

Low Cost Hi-Fi
Amplifier by
G.A. Stevens. A
design using the
minimum number
of components
consistent with
obtaining
Hi-Fi performance.

AUGUST

Inexpensive Medium
and Short Wave
Receiver by
1an McDonald. An
easy-to-build 3-valve
“straight” mains
operated receiver.

e Rddidﬁdﬁst ructor

PUBLISHED ON THE Ist OF EACH MONTH, PRICE

TWO SHILLINGS, BY DATA PUBLICATIONS
S7 MAIDA YALE, LONDON W.9.

LTD.,

WIRELESS August, 1963
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OTHER TAPE RECORDER BARGAIN 3

Mfrs. end of production 3
Surplus Oﬁ"er

A 24 gns. Tape Recorder offered <
at the bargaln brice of only 15 gns. <

lus 10/- carr. Supplied in 34

nits already wired and tested. <
A modern Circuit for quality <
recording from Mike, Gram or <
Radio, using latest B.S.R. Twin <
Track Monardeck Type TD2.
Valve line up EF86, ECLS2, <
EMS84, EZ280 and Silicon Dlode.

2 tone Cabinct and 8” x 57 £3-1 0.0 +5/- carr <
o b

Speaker. Size 14° x 10}" x 73"

Wired Amplifier complete with £5.12.6 +3/5 carr. 9
ol L0 b

£7.7.0 +4/6 carr. I

4 Valves, front Panel, Knohs.
B.S.R. Monardeck Type T. .2

£1.0.0 +2- carr.
15 gns.+10- carr. 3

Accessorles—Mike, Tape,

empty Reel, screened Lead
BARGAIN PRICE <
AAAAAAAAAAAAAAAAAAAAA

A
\Z

AN

>
>

L.

DA AN A A A A
S R A A A A A R A AL A A AR

and Plugs, Instructions, ete.
COMPLETE KIT comprising
items above

&
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<
<
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<
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<
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REGORDING TAPE—Reduced Prices

Famous American Columbia (CBS) Premier Quality Tape at
NEW REDUCED PRICES. A genuine recommended Quality
Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted
with leader and stop foils.

aas

Standard Long Play Double Play
5in. 600ft. 13/~ 900ft. 17/6 1.200ft. 31/6
53in. 900ft. 16/- 1,200ft. 19/8 1,8001t. 37/6
1,200ft. 21/- 1,8001t. 28/ ‘.400ft.. 47/6

7in 2
P. & P. per reél 1/-; 6d. on each additional reel.
SPECIAL BARGAIN. 3in. Message Tape, 150ft., 3/9. P. & P. 6d.
3in. L.P, 2251t. 4/9. 3in. D.P. 30ft, 6/6.

Plastic Tave Reels oo ..3in., 1/3, 5in., 2/-, 58in., 2/~ 7in.. 2/3
Plastie Spool Containers ., .. Bin., 1/8, 5#in..” 8-, Tin..’ 2/3
Eb ics All Types New Stock

JASON FM TUNER UNITS TUBULAR CAN TYPES
Necigner-approved kits: 25/25V, 50/12V 1/91 8+ 8/450V 4/8
FAMT1 5 gns. 4 valves, 20/-. g%sgv 100/25\’2//5 g;- lgﬁ“:pmvv g//é

FMT2, £7. 5 valves, 37/6. 5 2 32/

prs 3 . 16/450V 3/8|50+50/350V 8/6
JIV MERCURY 10 Ens.l 144 ig45v  5/6604250V  12/8

JEV2 £13.19.6 4 valves 32/6.
NEW JASON FM HAND-
BOOK, 2/6. 48 hr. Alignment
Service 7/6. P. & P. 2/6.

32+32/450V  6/6(100+200V 12/6

RESISTORS—Modern ratings full
range 10 ohms $0 10 megohms,

20% 3-¢ w. 3d. ea., ditto lw ﬂd_
] o
INGANFRET Gontemp. pat) |68 Bl 34w el Wl ey
b3 n. 2/- n. 3f-.
12 x 24in., 4/-. 18 x 24in. 6/- etc. 100 ohms n.nd over 1 meg. 9d. ea.).

19, Hi-stab, 4 w. 1/8d. ea. '(below
100 ohms 2/- es.). WIREWOUND,
25 ohms to 10K. 5 w. 1/3, (10 w.
1/8, 15 w. 2/-

Volume Controls—5K-2 Meg-
ohms, 3in. Spindles Morganite
Mldget. Tygpe 14in. diam. Guar. 1
year LOG or LIN ratios less

w.3/-. DP.Sw. 4/6 Twin Stereo
less Sw. 6/6. DP . 8/-

EXPANDED ANODISED
METAL. Attractive gilg finish
1 x §in. diamond mesh. 4/6 sq.{t.
Multiples of 6in. cut. Max.
size 4 [t. x 3 ft.. 47/6.

ENAMELLED COPPER
W lRL—ub reels. 14g-20g, 2/6;
22g-98g, 3/-1 30g-40g, 3/9; 36g-38g,
4/3: 39g-40g, 4/6, etc. etc.

RECORD PLAYER CABINETS

Cabinet Price  £3.3.0 cCarr. & Ins. 5/-.
Attractive, contemporary two tone. Size
184 x 134 x ht. 8iin., fitted all accessories.

2-VALVE 2-WATT AMPLI-
FIER. Twin stage ECL82 with
. feedback Tone
A.C. 200/250 v. with
knoos, etc., ready wired to fit
above cabinet inc. 6}in. speaker,
etc. £3.19.8, Carr.
Complete Klt. lncludlng either
Unit _or Garrard
“Au mslim" as ill. New reduced
price £12.10.0. Carr. 7/6.

Only a few items are listed from our comprehensive stock.
Write now for full bargain lists, 3d.

Terms: C.W.0. or C.0.D., post and packing 4ib. 9d., lib,
1/3, 31b. 2/3, 5ib. 2/9, 10ib. 3/9, etc.

RADIO COMPONENT
SPECIALISTS

Established 1946

70 BRIGSTOCK RD.,THORNTON HEATH, SURREY
Tel. THO 2188; Hours: 9 a.m.—6 p.m. | p.m. YWednesday.
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To ‘A _To To PP/3
Psick sic/p /
rled

MC,
2@© 13
© :
T n
L
® co It
= :
|
a(® !
c2 12
Q
® S2
3 L—.Mc_
*To PP/9 . +To S1c common
Fig. 8a (above): The top of the record/piayback chassis and b (below)—the below-chassis view.
To S1a To Stb Points marked *MC’ denote ‘earthing cofnections To Ext LS,
common  Jcommon  to chassis (+ve line) socket
3 P
©
MC. MC,
4
® ||
+
cs |l Prif P
- R -
6
° 2
» d " 32
] (@1 Re | ) I TE
\STO " ;To sit @ To To / ToTi( To sz;
o Input 16/1 commen PP/1 . Chassis dimensions PR/M tag2 cmmen
sockets 8'long x 3} wide x 2"deep
panel [~¢--~—-}-ve line busbar Materlal.see text

holes in order to avoid puncturing the mica
washers when bolting down the transistors.

One point about the oscillator is that when a
radio is used near, or inside, the recorder a beat
between the station and an oscillator harmonic
may cause a bad whistle. This can be cured by
moving the oscillator frequency in order to make
the beat inaudible. In Fig. 7 is shown the oscil-
lator 3rd and 4th harmonics at 180 and 240kc/s if
the fundamental is 60kc/s. This of course will
cause no interference with the Light Programme
on 200kc/s because the beat frequencies are 20kc/s
and 40kc/s. But had the oscillator fundamental
been 66kc/s, the 3rd harmonic would have been
198kc/s and the result would be objectional inter-

ference at 2kc/s on top of the station.

Changing the oscillator frequency is best per-
formed by adding a small capacitor across C24.
Use a small value as is necessary, in order to avoid
changing the oscillator frequency too drastically

The Record/Playback Amplifier

The layout of the record/playback -amplifier i+
sketched in Fig. 8 and the chassis can be madc
from tinplate for edse of making earth connections
Push-through tags were used in the prototype, bu
these are rather expensive and stand-off insulato~
or small tagstrips are equally suitable for ancho:-
ing the components.

TO BE CONTINUED
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OMPARED with the glamour that has been
bestowed upon the transistor the modern dry

battery has received scant attention. Yet the
unique features of the transistor could not have
been fully exploited in the production of small
portable apparatus without the availability of
compact, highly reliable and efficient sources of
h.t. current.

The "advent of the layer type of battery repre-
sented the first major change in the methods of
dry battery construction. This type battery is
built up from a number of flat, rectangular units
stacked together; the electrodes are flat plates and
these provide a more efficient arrangement than
the conventional Leclanche-type dry cell employing
a cylindrical case and carbon rod.

Looking Back

Tt is-interesting to reflect how the humble dry
battery has regained or possibly surpassed its for-
mer pre-eminence of the early days of radio. Some
of my older readers will surely recall the rows of
3V pocket torch batteries arranged alongside that
masterpiece 1n a mahogany case and black ebonite
panel. Then eventually, in response to the growing
demand, the manufacturers produced the multicell
package to supply our h.t. needs, and so the jungle
of inter-connecting clips and leads disappeared.
Next followed what may, I suppose, be described
as the heyday of the old-style dry batteries (yes,
accumulators as well!). Soon the widespread
availability of a.c. mains supplles encouraged us
to try the mains-operated battery * eliminator ” for
a while, until finally the all-mains valves came on
the scene. From then until round about 1945 the
radio battery had but a modest role to perform,
mainly in battery portables, and these sets were
comparatively rare—unlike the ubiquitous tran-
sistor radio of today!

The layer-type battery was originally developed
and put into production to meet the requirements of

August, 1963

Wa'veleﬂgth

By THERMION

the Services. In the post-war era this battery (like
many other new developments) became available
for general commercial use.

In its modern form, the dry battery has
rebounded back into general use and indeed in so
many of our activities and pastimes we have
become dependent upon this miniature store of
energy to power electronic equipment of some
kind or other.

Is Recharging Practical?

1 have often been asked whether it is possible
to recharge a dry cell or battery. In theory
primary cells (such as these) are not rechargeable.

However, it is no secret that in practice a certain
amount of rejuvenation is possible in the case of
the conventional round-cell battery, provided the
cell has not been more than about half exhausted.
Care is necessary since charging at an excessive
rate will cause damage. It must be emphasised
that this recharging treatment should not be
attempted with layer-type batteries. Due to the
compact nature of the cell units, gassing can easily
occur if current is passed through them and the
battery will be permanently ruined.

Bearing in  mind the reasonable prices
of present-day batteries and the low current taken
by transistors, I cannot believe that it is really
worth while to build mains-operated rejuvenators.

Twiddlers

Variable controls are irresistible! If you don’t
believe me just place a radio receiver, test instru-
ment or any odd chassis (with knobs on) in front
of someone who happens to be around. In no
time he will be twiddling—and, more likely than
not, doing this quite unconsciously. This habit is
often harmless enough where operating controls
are concerned, but there is the danger that a certain
important preset control will next receive attention.

Some individuals are indeed a positive menace
if let loose among exposed equipment. Be
especially on your guard for the character armed
with a newly acquired screwdriver or trimming tool
which needs must be tested.

Apart from trouble and inconvenience caused by
disturbed settings, the iron-dust cores of r.f. and i.f.
coils are particularly susceptible to actual material
damage should an oversize trimming tool be
pushed into the slot, since this action may cause
the core to fracture and become jammed in the
former. It is usual for makers of miniature per-
meability tuned components to supply a suitable
tool with each order. Keep this tool in some safe
place, otherwise the occasion may arise when you
will be tempted to carry out alignment with the
wrong tool.
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SF-20 RADIO EARPHONES. Hi-impedance- v PORTABLE MAINS SOLDERING
2,000 ohms-general use headset. Black and IRON SP.1
Ivory pleetic cased electro-magnetic unite f) 30 watta. Features >
with sdjustable headband for comfortable O removable handle -
At. Individual listening for a!l types of that covers tip and
applicatioss.  Individually packed, with barrel. Complete for 18/9.
Aexible cord attached, 14/86. SIGNAL INJECTION PROBE
BPLE_H) HEADPHONES. [} y
Vi . ol
“?w':' Vfglii'e:ow;:] Push button operation.
ear cushions for maxi- Ideal for making rapld
mum comfort. Extre- checks on radios, TV,
mely high sensitivity, Amps, tuness, etc.
fites o Price 42/6,
i e . on Ivers, o
W) recorders, sto. PRIGE “KEW" PANEL METERS
2/8. “g" Meter, 35/ DC Microammeters.
o= 20/ 5 m/a, 2718; 300 v.. 27/8; 0-50u.A, 39/6:
3 0-500p4, 32/8; DC  Millammeter. 0 NO7a
\ 0-1mA, 27/6. Available in Clear Plastio
/ | or Black Bakelite. Wili 6t 1}in. dls. cut
’ out. Btate choice whep ordering. All AUKE 6%
| models Individually bosed sod fully AVa
s /] / e & guaranteed.
’ 88,
v/ MULTI.METER MODEL TK 20A, 1,000 0.P.¥. ON A.C. & D.C. eV
/ /) (4 RANGES: D.C. voltage: 0-15-180-1,000 V. {1,000 O.P.V.). AC
b voitage: 0.13-150-1.000 V. (LU00 O.P.V.). D.C. current: ) U
(] 0-150 - mA. Resistance: 0-100K, Bize: 3}in. x 2¢in. x in, LA
% Complete with battery, tlest
jeads and [nstructious, fully
guaranteed. Price 49/6. I
L LEAD ACID ACCUMUD-

I No. 19.2-8 Mc/s TRANSMITTER RECEIVER H

test and tuning meter for voltages,
Panel Controls: Frequency tuning,

This most famous Army Trans}
Receiver covers 2-8 Mc/a, (150-37
metres in two bands). Haa an
intercom, amplifier. Pesigned
for 12 and 24 volt operation but
supplied with “p.W." Mains
couversion details. Usea a 6 valve
superhet receiver, 1.F. being
465 Kc's, and & 6 valve transs
mitter designed for volce al

C.W. operations lucorporates
seriai loadlng and gurrent teats,
P.A. tuning, Gain control, MCW,
0ff-on Quench aerlal, AVCLT-HT

€W, R/T switch, Het-tone netting.
—Drlvlc. t;a-. Supplied complete with ipstructions book. Only 75/ - ;
121e. WHIP AERIAL (U.S.A), 10/~ "2
e RELDA EXCLUSIVE!}
" o4 100,000 O.P.V. MULTI-TESTER
MODEL EP.100K. A handy size high sensitivity
multi-tester with & shock-proof meter of 8.5 p.A.
Tocorporates three diodes and 4
° » meter scale for easy reading.
RANGES:
D.C. Volts: 0.5V, 2.5V, 10V, 50V, 250V, {100,000
) ohm/V), 500V, 1,000V, (35,000 ohm/V). A.C. Volts:
L/ 0,0 » | 2.6V, 10V, 50V, 254V, 1.000V, (12,500 obhm/V).
i D.C. Amps: 10[1A, 200pA, 2.51A, 25mA. 250mA.
(] = Ohma: 0-20K ohm, 0-200K ohm, 0-2M obm, 0-20M
0 U obm. Ceptre—160 obm, 16K oum. I8K ohm,
iegx ohm. L1.: 18uA, 1804, 1.8mA, 18mA.
Decibels: minus 20db—plus 62db.  Sae: 53in. 8
3in. x 3¢ln.
— ORIGINALLY 814.14.9,
A MINIATURE TAPE
RECORDER IN KIT our price £6.19.6 comrreTe
FORM
ONLY £4.19.6
Exclusively offered complete
b with all accessories. No extras

bour. Brand ne

tch, reey of tape and spare reel,
:::l‘oured case, Mlo. and earphone sockets, pick-up coil,
mike, earphone and carrying handle supplied. standard
battery operated. Simple to put together in less than voe
w and guaranteed.

buy. Consisting of three
transistor amplifier, record-play,

LATORS illable),
@ voits 16 A.H. Brand pew, Rhe(‘:a:.px ;lnle)x
2ip, Bix for 20/~ (min).
(2/6 each for callers).

HOOVER ROTARY
TRANSFORMERS
12v. input, 500 v.
output at 63 mA. or
6 v. input. 250 out-
put st 75 mA,
Ouly 12/8 EKasb.

volume control, miniature
speaker, forward - ntop - rewind
motor, attractive

PORTABLE RADIO PHONE

Consiating of trans-receiver covering
7.4-9 Mcfs. Range up to 6 miles, depend-
ing upon obstructiona and eclevation,
On test the receiver astounded us for we
heard 83 short wave stations—one as far
away 48 Russia. Complete with 5 vaives,
headphones, microphone, junction box
and 6ft. telescopic serial. Operates from
wtandard 120 v. and 3 v. dry batteries.

ONLY 85/- EACH
TWO FOR 26
(Batteries 20/~ per sot extra.)
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\ THE LINEAR L1/10

A IO-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a l0swatt 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
a valves are employed
ECC83, ECC83, EL84, EL84,
EzZ81, H.T. and L.T. power
supply point is included for a
radio tuner.
FREQUENCY RESPONSE
s | d.b., 30-20,000 c.p.s.
MAXIMUM POWER
QUTPUT
in excess of [4 watts.
SENSITIVITY
L.P. 220 m.v. for 10 watts. 78 r.p.m. 220
m.v. for 10 watts. Radio/Microphone 40
m.v. for 10 watts.
TREBLE LIFT CONTROL
+ 10 d.b. to —22 d.b. at 12,000 c.p.s.
BAS? CONTROL
+ 14 d.b. to —i0 d.b. at 50 c.p.s.
HUM LEVEL
Referred to maximum output and in=
cluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK
2] d.b. ia main loop.

DISTORTION
than 0.19%, measured at 8 watts at 1000 c.p.s.

HARMONIC 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 descriptive literature

TRADE ENQUIRIES to

LINEAR PRODUCTS LTD.

Also Available—THE L.45.A
compact High Quality 4-§
watt ampiifier. Size approx.
7-5-5%in. high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram,, tape, radio tuner
etc. B.V.A. valves used are ECC83
EL84, 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 LT45 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 {Z, 33 and 74in.
per second. 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 controlied inputs.
Retail 16 gns.

L.50 SO WATT AMPLIFIER, Size approxi-
mately 14 x [0 x 8in. Sensitivity 25 mV.
Output for 3 and 15 £ speakers. Retait
price 22 gns.

L5/5 STEREO AMPLIFIER 5 X 5 watt
12 gns.

ELECTRON WORKS, ARMLEY

LEEDS

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.
It gives a superb performance
with dozens of stations includ-
ing L b g when

ted to a 9 volt battery and
speaker.

ALIGNMENT SERVICE:

Speakers should not be inciuded,)

Size: 7 x 5 x t{in. Building Plans 2

We are offering the above for THE AMAZING PRICE OF
or at NO EXTRA COST in 3 Stages (A, B and C) of 466 each plus P.P. |16,

This unit is covered by our Test and Alignment Service
which also handles the PW-6 Pocket Superhet and
-Mercury-6 Mk. 11, for which we stock all components.
The charge is 12/6 plus P.P. for Test and Alignment and
where fault finding and broken component replacement is
required a small service charge is added.

‘NORCOL NOMAD”

SEVEN TRANSISTOR TWO WAVEBAND SUPERHET RADIO UNIT
BRAND NEVW DESIGN FOR CAR RADIO- AND GENERAL PURPOSE GIVING
ONE WATT OUTPUT WHEN CONNECTED TO ANY STANDARD 3 ohm SPEAKER

All parts @ CAR AERIAL COUPLING
availabie separately. olL
16 (Free with kit).

FEATURES

@ NEW PRINTED CIRCUIT
OF OUR OWN DESIGN

© LARGE OUTPUT
TRANSFORMER

@ SEVEN FIRST GRADE
TRANSISTORS

@ INTERNAL HIGH “@”
FERRITE AERIAL

£60I 906 P.P, 2I.

COMPLETE
(7 x 4in. Elliptical Speaker 17/6)

W.
P.W.-6

(Cases and

P.W. SPINETTE
P.W. CELESTE
P. MERCURY

S.A.E. FOR PRICE LISTS.

R/Player.

Radio.

Radio.

Pocket Superhet.

ELECTRONIC COMPONENTS

NORCOL LTD. |47 LONDON ROAD, YORKTOWN,
CAMBERLEY) SURREY Phone: CAMBERLEY 3743
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by G.M. and E.C.D.

conductors

1
TELLY

STy

Continued from page 232 of the July issue

T has been suggested that as the characteristic
curves published for transistors differ consider-
ably from those published for valves, now that

we have dealt with some of the fundamental
aspects of transistors themselves, a few words on
these curves and how to use them might be
helpful.

There is quite a considerable number of curves
published for transistors. The amateur is likely
to be interested in only one or two of them.
Basically the “ Output-Characteristic ” is likely to
concern him most because by means of this curve
he can judge what he can put into his transistor
in the way of input, what he can take out of it
without overloading it, what values of base bias he
should use and what values of collector load.

The difficulty is that some readers may already
understand the use of these characteristic curves
and others may not. In keeping with the policy
followed throughout these articles, therefore, we
had better start with first things and explain just
w_l]1a(§ these curves mean and how they are com-
piled.

“OUTPUT CHARACTERISTIC”

The * Output Characteristic ” curve as published
for transistors is obtaned by fixing the base at a
definite value of bias and then plotting a curve
for output current with varying values of output
volts, i.e. collector volts. This on the face of it
may seem to be a queer method when what we
really want to know is output values for various
values of input. But let us examine it.

Let us fix the base bias at, say, to choose an
arbitrary figure merely for the purpose of explana-
tion, 40unA, sticking to bias in terms of current
rather than volts as before. Let us then increase
the voltage on the collector by gradual stages
from, say, no volts to a maximum of 12V negative,
and let us read the changing values of output
current (by putting a meter in the collector or
emitter lead) for each change of collector volts.
We shall obtain a curve like the one marked
“401A” on Fig. 1.

Now let us repeat the process at a different value
of base-hias. sav. 20uA. and draw the curve corre-
sponding to that value of bias. Repeating the
procedure until we have a whole * family” of

I

TALKING POINTS ON CIRCUIT PRACTICE

No. 7—Transistor Characteristic Curves

f Knee volits
f area
st |
5 Ib=80uA o
are §
g Ib=60pA
T 3t . 2
< |k Ib=40pA 5§
- 2Hr 2
f
! Ib=20pA
1 [}
i Ib=0OpA
-y T 1. 1
o -4 -8 -12
ve (V)

Fig. I: Family of output-characteristic curves.

curves drawn on the same graph—each individual
curve relating to one definite value of bias on the
base (assuming common-emitter configuration as
before).

Now let us look at these imaginary curves of
Fig. 1. Each one of these curves, taken at
different values of bias on the base, exhibits
similar characteristics. The first thing we notice
is that with Vc=0 volts collector current is sub-
stantially zero. As we increase Vc there is a sharp
rise in current over the first tenth or so of a volt
until, at a defined value "of Vc—something less
than 1V-—the current reaches its maximum value,
after which no matter how much we increase the
voltage on the collector it rises no more, right up
to the maximum value shown, 12V negative.

This restates in graphical form what we have
said more than once in this series of articles,
namely that collector current, with transistors, is
independent of collector voltage; unlike valve tech-
nique where the anode current is determined
largely by the anode voltage and varies as the
anode voltage varies quite apart from variations
due to variation of grid bias. This is one of the
large differences between transistors and valves.
Output current in transistors does not depend
upon output voltage. They are controlled, as
regards current, solely by the bias on the bhase.

Having made that statement we must now say
that it is not entirely true. Obviously over the
first few tenths of a volt V¢ the current depends

www americanradiohistorv com


www.americanradiohistory.com

354 PRACTICAL WIRELESS

very much on collector voltage: it 5
is only after that that the curve

\
)
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Load
line
1b=8B0 pA

levels out and it ceases to be in-
fluenced by changing collector volts.
It would also cease to be true were Out

Ic (mA)

i

Iba:40pA  Icg=2ma

Ib-60UA = Base moves 20uA to 60pA

<)

we to go on increasing the collector

Ic moves ImA to 3mA
Ib=40pA rms,

-

shown . . . we would reach a value s
at which the current would start to

-

e em——

1b=20 A

rise again very sharply and we
would get the curves shown dotted

voltage beyond the value of 12V {>
1

in Fig. 1 and the transistor would

Ib=0pA

be destroyed. )

But what is true is that over
the range of normal operation,
that is from a few tenths of a volt
Ve (known as the knee voltage) up to the critical
voltage at which the ‘ avalanche effect™ com-
mences, collector current is not influenced by
collector voltage. It is no part of our purpose to
consider avalanche cffects here since thesc lic
beyond the voltages at which the normal user is
likely to operate a transistor.

The knee-voltage. however. we must consider,
for this represents the minimum voltage which we
must use on the collector to achieve linear transfer
(tnput/output). This ditters from transistor to
transistor and, as a glance at the figure shows, it
increases slightly as the value of base bias is
increased. but is stili only a few tenths of a volt.

Another point which is shown in these curves is
the fact that with even no base bias at all, i.e., with
base opcn circuit, a definite collector current . . .
very small but nevertheless there . . . still flows.
This is the leakage current and may average round
about 100uxA.

These curves. therefore, give a complete picture
of what happens to collector current at various
valucs of base-bias, at any collector potential from
no volts to —12V.

PRACTICAL APPLICATION

Having understood this, then, now for the prac-
tical use of these curves. Let us use a battery
voltage of 4V for our collector supply. Vc will
then be —4V. Let us place a standing base-bias
on the transistor of 40uA. Looking at the 40uA
curve in Fig. 1 we sec that at this collector voltage
the collector current will be 2mA.

-- 60pA=40 1% input wave

-quiescent bias= 40pA

s ~20}JA=40-"/2 input wave
Fig. 2: A sine wave input signal.

Suppose now a sinewave of sufficient amplitude
be fed on to the base to move the base-bias up to
60uA and down to 20uA as the signal changes
(Fig. 2). We will not worry at the moment about
what the r.m.s. voltage of the sinewave would have
to be, we will simply assume that it is sufficient
to increase the current passed through the base/
emitter path of the transistor from 40uA to 60nA
on the negative half of the wave, and suflicient to
decrcase it to 204A on the positive half of the
wave.

It will be obvious then that the characteristic
o# the transistor output will travel upwards from
the 40xA curve to the 60xA curve, and correr

-4 -8 -2 -6
ve (V)

Fig. 3: This shows how a magnified version of the input current waveform

appears in the collector circuit.

spondingly down to the 20uA curve. It will move
above and below the standing (40nA) bias—from
one curve to the other.

The collector voltage remains that of the supply,
4V, therefore if we draw a vertical * loadline ™ at
the 4V point on the horizontal axis, passing
through the three curves (Fig. 3). the output will
swing. as shown by ‘the arrow; the variation in
output current according to input signal will be
between ImA and 3mA, about a standing value
(with no signal) of 2mA.

If we increased the value of the incoming wave
then the output would swing further up and down
the loadline . . . say from OmA up to 4mA.

Reducing the amplitude of the signal would
have the reverse effect., Ic might swing only
between 1-SmA and 2-SmA, but it would still
swing up and down the loadline we have drawn;
collector volts would not change, only collector
current.

It is seen. then. that the transistor is a current
amplifying device—changes in current passing via
the base are reflected in (amplified) changes in
current via the collector. The amplification
factor or “ gain ™ of the transistor is a pure ratio:
of input current/output current.

If 100uA input produces 1,000uA output, then
the gain of the transistor is 10—remembering the
point brought out in earlicr articles that the gain
of a transistor is not constant . . . suppose it be
10 at a certain value of base current (small signal
conditions). it may have a different value at large
values of base current (large signal conditions).
We have already dealt with this point in past
articles and cannot go into it again here.

So far. so good. If we have understood how
these curves are drawn, and how to use them, we

For toad of 1k
1b=80pA
b= 60pA
%
é Ib=40pA
(v}
=
Ib=20pA
' 1b=0QpA
| e R S R TR Su JR— R —
0 -2 |1-4 -6 -8 -0 -12 -14 -16
— -
Voltage swing ve ()

2V rms.
Fig. 4: Loadline for collector load of Tk

www americanradiohistorv com


www.americanradiohistory.com

August, 1963

PRACTICAL WIRELESS

355

4

CLYNE RADID LTD.

18 TOTTENHAM COURT ROAD.W.I
162 HOLLOWAY ROAD, LONDON N.7

9 CAMBERWELL CHURCH STREET, S.E.5
12 SUFFOLK HOUSE, GEORGE ST.,, CROYDON MUN 3250
10 WITHY GROVE, MANCHESTER 4

THE
COMPONENT
SPECIALISTS

MUSeum 5929/0095
NORth 6295/6/7
RODney 2875

Blackfriars 5379

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

The “AIR KING”

Our new highly successful Six tran-
si stor
“SLIM To build your-
self, with printed circult chassis for
reliability and simplicity in con-
struction, May be used as Car Radio,
with full MEDIUM wave and LONG
wave coverage.

Look at these features!?

Y 500 milliwatt output to high flux
7 x_ 3%in. high fidelity loudspeaker.
Y Six selected Mullard Transistors
in latest super senslr.ive circuit, plus
germanium diode. % Compact size—
only 9 x 31 x 64in. (high). % Attrac-
tive three-tone cabinet. Black, Dark
Grey. and Silver Grey. with gilt
control knobs and all g1t fittings,
% Coax socket for car aerial. % Brand
new guaranteed components. % Push
pull output. % Automatic volume
control, % Long life battery. %
Super sensitive internal ferrite rod
aerial. s Nothing more to buy.
(s:ablrlxeltllnclluded -
pecial inclusive price for
all required components £7 19 6

Plus P. & P. 4/-.
Alignment service available. Full
assembly details and individually

priced parts list, all of whichare avail-
able separately, price 1/8 post free.

The “HIGHWAYMAN”

At last a quality Car Radio to buiid
yourseif, at an economical price.
Look at these features:—

% Attractive styling. % Push-pull
output. % 3 latest Mullard transistors
plus valves type EBF83 and ECHS83.
s No Buzz. High Output and sensi-
tlvity. J Printed circuit (newest
type). 7" x 4" High flux p.m. speaker.
% Medium and Long Waves. % Push
Buttons for fingertip control. % EX-
tremely low Ba.tt.ery consumption
(less than } amp.) % Easy to fit any
make car (Positive earth only). * 12
volt operation. + Compact size
measuresonly 7" X 7 x 2" deep, % Easy
assembly. Supplied with dial and
drive already mounted.

All parts avail-
able separately
but if purchased
at one time, the
whole will bc supplied at a special

inclusive ri)rk; lgf only £ 0 19 6

Parts list and comprehensive
instructon booklet 2/6, post free.
(Deduct from cost if complete
parcel purchased later.)

NEW BRANCH

CROYDON

NOW OPEN AT
12 SUFFOLK HOUSE, GEORGE ST.

Municipal 3250
{One minute from East Croyvdon Station)
OPEN ALL DAY SATURDAY

B i B
e MODEL TK.20A
\\1( Size232' ); 2G'Sx 11, LMslsgg(r)
- % size 24" x 137, Sensitivity
e 0.p.v. on both A.C. and D.C.
%; 4 volts, 0715, 07150, 0/1000 volts,
" D.C.

Current. 07150 mA.
Resistance. 0/100K. Complete
with test brods, battery and
full instructions. ouT-
STANDING VALUE at

42/- Pusysp. &P,

MODEL TK.50

Size 5" x 34" x 14" 1000
ohms per volt AC/DC.
DC Current 1-250 mA
DC and AC volts. 10
250-500 and 1000
Resistance 0-10K, 0-
1 Complete with
test prods, battery and
full instructions. Qut-
standing buy at

57/6 Prus2sp. & p.

The SINCLAIR SLIMLINE

A new minfature 2 TRANSISTOR printed
circvit pocket radio. Completely portab]e
and the smallest of them all—only 21" x 1§” x
£". Uses latest Micro Alloy Transistors and
with built in ferrite aerial will receive all
stations on Medium Wave—B.B.C., 208, etc.
Easy to assemble—no alignment ploblems
All required components, including earpiece

ONLY 4916 p.&P. 15
All parts sold separately,

AN ALL BRITISH
PRECISION TEST METER

(To build yourseif)

Designed for Test bench
and produced for us by one
of Britain's leading tech-
nical training organisa-
tions this instrument co-
vers the [ollowing nineteen
basic ranges: D.C. Voltage
0-2.5, 0-10, 0-50, 0-100, 0-500,
0-1000. (Al ranges 5000
ohms per volt), A.C. Vol-
tage 0-10. 0-50, 0-100, 0-500,
000. (All ranges 5000
ohms per volt). D.C. curr-
nt 0-200 microamps. 0-10
ma 0-100 ma., 0-250 ma.,
0-500 ma., A.C. cun'enh, 0-200 microamps. Re-
s1stance, 0-200, ohms. (Easily extendible
to 2 megohms.}) Accuracy, 3% of F.8.D. on
D.C. ranges, 4!° on A.C. ranges. any fre-
quency between 15-20.000 C.P.S. (Sine wave)
5° on resistance range. Positive Range
selection by means of plug and socket. Easily
constructed, full instructions being given
with each assembly. All necessarv com-
ponents offered at the ABSURDLY LOW
PRICE OF 59/6, P. & P. 2/6, Strictly limited
quantity!

TAPE RECORDER
CONSTRUCTORS

LATEST COLLARO STUDIO TAPE
TRANSCRIPTOR. Latest type incorporat-
ing Record, Interlock, Lever, Button, 3 motors
3 speeds, 1i, 3i, Tt i.D.5.. takes 7in. spools.
Push-button controls. V LOW PRICL,
OF £10.10.0 ONLY? plus 7/c P, & P. Usual
H.P. tacilities.

NEW TAPE RECORDER AMPLIFIER
TYPE 8311-V, Sub-assembled—anyone can
build! Printed Circuit, all components moun-
ted and dip soldered. Already tested. Each

lead cut to length. All that is required to
complete the tape recorder is for a few com-
ponents to be mounted in the cabinet and the
free ends of the leads soldered to terminals
which are clearly marked, everything sup-
plied, all you need is solder iron, pllers and
screwdriver. Valve line-up: E}B CC83,
2 x EL84. EZB1 and EM84 magic eye, Monltor‘-
ing facilities. output socket for feeding to
high quality amplifier, can be used as
“straight” amplifier for record reproduction.
EQUALISING ON TWO SPEEDS. OUTSTAN-
NG VALUE AT £11,11.0 plus 2/6 P. & P,
mcluding all necessary instructions.

ATTRACTIV l‘ TWO-TONE PORTARBLE
CARRYING 1%  Suitable for above
amplifier and c aro Studio deck. Fitted
with 9in. x 5in. High Flux P.M. speaker for
high quality reproductlon Inclusive price
£5.5.0 plus 5/- P. & P, Full list of competitively
priced mics (and ‘stands on request) The above
3 items purchased at one time, SUPPLIED
CARR. PAID.

NOW AVAIL '\IH E! FOUR ’I'RACK STUDIO
DECK AS ABOVE, FITTED WITH HIGH-FI
FOUR TRACK HEADS PRICE £13. 19 6 plus
6 & P. Four track heads supplied separ-
ately, complete with mounting bracket for
Studio Deck at 92/8 pair. plus 2/6P. & P,

TAPE RECORDER AMPLIFIER 8311-4V.
Exactly as 8311-V but four track, Suitable
for the above high-fi four-r.rack heads.

Price £12.12.0 plus 2/6 P. &

PRE-AMPLIFIER KIT TYPE 8312-CP
Complete high quality pre-amplifier kit for
use with Collaro Studio Deck. Price £8.8.0
plus 2/6 P, & P.

N.B. Four-track deck and amplifier it the
above case without any modification what-
soever.

TELEPHONE PICK-UP COIL. Designed to
feed into the microphone input of either a
tape recorder or any high gain amplifler,
Easily attached to telephone by rubber suc-
tion attachment. The coil is electrostatically
shielded to minimijse hum pick-up, When
Dositioned on telephone this model is more
than adequate for a fullv modulated taF
recording. Brand new complete with 5 ft.
shielded cable. ONLY 14/-, Post free.

TAPE ! TAPE

For the first time in this coun=
try Canada’s Hi Fi Magnet-
ic Recording Tape. Made by
‘““Bel-Cleer’’ of Canada.
Following sizes available.
others to foliow, Brand New,
NOT sub-standard. High
grade Acetate base, attrac-
tively boxed, fitted leaders,
tully guaranteed.
5in., 600 ft., 12/6: 5in. 800 ft., 15/-; 5¥In. 1,200 {t.,
18/6' 7in. 1.200 ft., 18/6: 7in. 1,800 ft., 25/~
P. & P. 6d. per qpnol 3 or more post [ree. (Bana
fide trade inquiries invited?)

PLASTIC SPOOL CONTAINERS for spool
sizes Sin. 1/6: 5in. 2/-; Tin. 2/3.
PLASTIC TAPE SPOOLS, Best quality.

31n 1/8. 4in.. 2/, 5in., 2/-, 5}in., /3, 7in., 2/8.
P. & P. 6d. per item. Orders over £1 post free,
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RETURBN-OF-POST
SERVICE

ON CASH OR C.O.D. ORDERS

P.W. CELESTE

1l parts stocked. send for list.

L)

»

© LATEST TEST METERS Hire Purchase
Cash Price Deposit Mthiy/Pmts.
AVO Model 8 Mark I .. £24. 0.0 £4.16.0 120f £1.15. 2
AVO Model 7 Mark I1 - .. £21. 0.0 £4. 4.0 12of £1.10.10
AVO Multiminor Mark 4 .. £0.10.0 £1.18.0 120 14/4
T.M.K, TP1Y g g £3.19.6 £1. 3.6 3Jof £1. 2.0
T.M K. TPSS - id . .. £5.10.8 £1.15.8 3of £1.11.4
T.M.K. Model 500 ., = .. £8.19.6 £1.15.8 120f 13/8
TAYLOR MODEL 27A .. £10.10.0 22. 2.0 120t 15/8

Full details of any of the above 'supplfed '[ree o'n request.

The AVO models 7 and 8 are both latest models from current production—

not to be confused with Government Surpius.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purchase

ALL POST FREE Cash Price Deposit Mthiy/Pmts.
RECORD CHANGERS

GARRARD AUTOSLIM

(Mono PU) .. .z .. £7. 26 £1. 8.6 120f 1172
GARRARD AUTOSLIM

De-luxe AT¢ (Mono PU) .. £11. 8.0 £22. 6.0 120f 16/11
GARRARD AUTOSLIM

De luxe ATS (S/M PU) .. £12. 5.4 £2. 9.4 120f 18/-
RB.S.R 14 (TC8 Mono PU) .. £6.19.6 £1. 7.8 120of 11/-
B.%.R. UA1{ Monarch

(TC8S Stereo/LP/78) 3. £7.19.6 £1.11.8 120f 12/4
aﬂﬁ {’A:ﬁ (TC8 Mono PU) £7.19.6 £1.11.8 120f 12/4

.S.R, U/

(TC8S Stereo/LP/78) P .. £8.19.6 £1.15.6 12o0f 13/18

SINGLE RECORD PLAYERS

B.S.R. TU12(TC8 Mono PU) .. £3.17.8 £1. 4.6 3of £1.1.0
3.8.R. GU7? (TC8 Mono PU) £4.18.8 £1. 8.8 3Jof £1.6.8
GARRARD SRRPI0

(Mono PU) o ‘x .. £5. 9.11 £1.12.11 3of £1.9.0

TRANSCRIPTION UNITS

GARRARD 4HF (GC8 PU) .. £16.12,6 £3. 6.6 120f £1.4.5
PHILIPS AG1016 (S/M PU) .. £12.12.0 £2.10.0 12of

Many of the above can be supplied for stereo working. See our
Gramophone Equipment Llst for details.

@ TAPE RECORDING EQUIPMENT

TAPFE DECKS 4 Hire Purchase
ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts.
COLLARO STUDIQ, Latest
model. Two track. Bradmatic

Heads 3 g - Y . £10.19.6 £2. 3.6 120of 16/4
Four Track, Marriott Heads .. £17.17.0 £3.12.0 12of 28/2
MARTIN TAPE AMPLIFIER KITS

Tape Amplifiers

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
Broﬂ t.gfolugg assembly for mounting 8312 Pre-Amp under Collaro

ock, £1.11.8.

g;u%ra'inz énseswith speaker. For Collaro Deck and 8311 Amplifier,
1i.I*. TERMS available on decks, amp. and cases. Ask for quote.

& JASON F.M. TUNER KITS

Kits supplied complete with overy Item needed including fnstruc-

tion manuals. Fully detalled list avallable. ~Separate items

supplied, ask for price list. H.P. Terms avaflable on any kit.

FMT1, £6.12.6; FMT2 (irss power), £7.15.0.
FMT2 (wlth power), £8.12.8; F)MT3 (less power). £9.9.6.
¥M T3 (with power), £11.7.8.Mercury 2, £10.14.6.

JTV/2, £14.12.6.

& AMPLIFIER KITS

We have full stocks of rll components for the Mullard 510. Mullard
. Mullard 2 and 3 Valve Pre-amp. Mullard Stereo. Mullard Mixer,

GEC912 Plus. Fully detailed hst on any of these sent upon request,

Instruction Manuals: All Mullard Audio Circuits in ‘‘Circuits

for Audio Amplifiers”, 9/5. GEC 912, 4/6. All post free.

@ ILLUSTRATED LISTS

Nlustrated lists are available on LOUDSPEAKERS, TAPE DECKS.
TEST GEAR. GRAMOPHONE EQUIPMENT, AMPLIFIERS. Any
will be sent free upon request.

WATTS RADEO (S LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone Wevbridie 47356

Please note: Postal business only from this address.
Callers welcome by appointment.

* TERMS OF BUSINESS
Cash with order or C.0.D. We charge C.0.D. orders as follows:
Up to £3, minimum of 4/2. Over €5 and under £5. 2/8. Over £
and under €10, 2/8. Over €18, no charge. Postagze extra on
CASH orders under £3 excebt where siated. Postage
extra on overscas ordera lrrespective of price.

HIRE PURCHASE TERMS available on many jtems.

end for quotation.

CLOSED FOR ANNUAL HOLIDAYS AUGUST 7th to 24th

Instrumentation

NOMBREX

TRANSISTORISED WIDE-RANGE

C.R. BRIDGE

6 Ranges
1Q to 100MQ
IpF to 100MFds

MODEL 62

Power Factor Check
Leakage Test

Visual Null Indicator
Internal 9v. Battery
Compact and light

Battery 2/3
Post & Pkg. 316

Price £7.0.0
Cash with Order. Regret no C.0.D.

IN QUANTITY PRODUCTION
Ovrders in strict rotation

TRADE AND EXPORT INQUIRIES

S.A.E. for full technical leaflet

NOW

INVITED

NOMBREX LTD. (Instruments Division 59)

Estuary House, Camperdown Terrace, Exmouth, Devon
England. Tel. 3515

SPECIAL OFFER!
OBTAINABLE ONLY FROM R. & T.V.

THE (—/ e
6/%7(&72/4 n%?/%l

[4

COMBINE
PORTABLE

AND
CAR

RADIO

THE RADIO WITH
THE STAR FEATURES

% 7-transistor superhet. Output 350 mW. % Two-tone grey

wooden cabinet, fitted haudle with siiver coloured Httings.

Hize 12} x 84 x $}in. % Horizontal tuning scaie, size 11} x 2}in.. tn silver with
biack lettering. % Al atationa ciearly murked. % Feorrite-rod internal aerlal.
% IF 470 Kc's, % Operated from PPU battery. % Fuli comprehensive Instruce
tions and point-to-point wiring diagram. % Printed circuit hoard, back-printed
with all component values. % Fully tunable over mediwn and iong wavetand.
Y Car aertal sockel. ¢ Full after sale service.

PARTS LIST AND CIRCUIT DIAGRAM 2/6.
PLUS 5/6

gM&-Y £5.9.6 POSTAGE & PACKING

Goods not despatched outside U.K.
All enquiries S.A.E. Terms C.W.0.

RADIO & T.V. COMPONENTS LTD.
21c HIGH STREET, AGTON, LONDON, W.3.

FREE with parts.
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must now realise that the output curves as pub-
lished refer to the performance of the transistor
with no load in the collector circuit—a condition
impossible to obtain in practice.

. Let us assume now, then, that we have a resis-
tive load of 1k ohms in the collector (emitter)
circuit.  Any load in the emitter is also in the
collector, of course, as well as in the base circuit.
*Keeping the same quiescent bias on the base,
namely 40nA, the current as before will be 2mA
(from the 40uA curve). But now the 2mA passes
through the 1kQ load, which drops 2V, so
that the actual voltage on the collector under
quiescent conditions is now 2V.

We must now plot a fresh loadline (Fig. 4). The
transistor is now seated at lc=2mA Vc=2V in
quiescent conditions. The incoming signal on the
base, moving the base as before, swings the output
current between ImA and 3mA, over the standing
value of 2mA, as before. But at the maximum Ic
of 3mA the 1k ohm load drops 3V (Fig. 4). At
the minimum value of Ic the load drops 1V. Join-
ing on the graph the point 3mA—1V (4V—3V)
and ImA—3V (4V—1V) we gct a new loadline as
shown. The characteristic now travels as shown
by the arrow in Fig. 4.

It will be seen that
the current changes in
the output are the same
as before, for the same
changes in input
(namely the gain of the

RI=1k

transistor), but there

are now voltage

R2=1k changes in the output

also, developed across

l the load. And the

—o slope of the loadline is
different.

Fig. 5: R.C. interstage

coupling. The current swing in

the output, therefore, is
-independent of the load, but by introducing a load
we have achieved voltage swing as well as current
swing, the voltage swing depending upon the value
of the load. '

Now take another and very practical set-up.
Let us suppose that we are going to connect our
transistor to a following stage through a normal
RC coupling such as Fig. 5. Let the value of the
capacitor be sufficiently large to have negligible
reactance so that we can ignore it as far as signal
a.c. is concerned. Let the value of R2 be another
1k ohm (for simplicity).

AC, load Rl = 5000
(RL + R2 in parallel)

- 5F Base drive = 40pA rm.s.
<
E AL ~ 1b=80uA
&3
1b=60pA
o <3--3F
25 !
_(6‘? A ] Ib =40LA
i TN
cO 1 =
£y _,4L : Ib=20pA
[: 1:\ D 1b= OpA
) U T} 1 I 1 1
0-1:2'3-4 -8 12 =16

Volts s—vbvjin'__ Ve (V)
g 1V rms.
Fig. 6: The graph modified for an effective load of 500C).
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Now let us draw a loagdline for the new set of
conditions (Fig. 6).

So far as the standing d.c. is concerned the
capacitor isolates the collector of the first transis-
tor. Taking the same standing base-bias, 40uA,
therefore, Ic will be 2mA (d.c.) at any value of
collector volts . . . but we have 1k ohms in the
collector circuit, which drops 2V at 2mA; the
transistor therefore is seated d.c.-wise at the same
point as before, namely 2mA —2V (4V—2V). Now
let the d.c. signal come on to the base, moving it
as before so that the output current Ic moves
between ImA and 3mA. At a.c. the capacitor no
longer isolates the collector from the following
stage but can be considered as virtually a short-
circuit.  Therefore, as explained in previous
articles, we have R2, the resistive factor in the RC
coupler, as far as a.c. is concerned, in parallel
with R1, reducing the total value of the load in the
collector circuit from 1kQ to 500Q (to a.c.).

As Ic rises to 3mA on signal, 3mA drops 1'5V
through 500 ohms, but the transistor is already
seated (d.c-wise) at 2V with 2mA flowing. Ic
increases by ImA (to 3mA) on signal and decreases
by ImA (to ImA) on signal. These changes are
at a.c. frequency, half being developed over the
collector load R1 and half over the coupling
resistor R2, The characteristic, therefore, now
travels as shown by the arrow (Fig. 6), the 1mA
swing on either side of the standing value produc-
ing only 0-5V on each side of the standing value.

As before, current swing is unchanged but
voltage swing, dependent upon the load, is now
reduced, because by introducing the RC coupling
we have effectively reduced the value of the load
(to a.c.) by half. .

It is obvious, therefore, that if we are going to
use RC coupling to the next stage the loadline we
drew previously, which did not take into account
this RC coupling, is useless. We would in practice
be getting far less gain (volt-wise) from our stage
than we had calculated on getting.

How we overcome this difficulty by shifting the
loadline will be dealt with in the next article.

SERIES CONTINUED NEXT MONTH

THE PRACTICAL WAY...

. . . to make sure of your regular copy of
PRACTICAL WIRELESS is to place an order with
your newsagent. Do it now! The order form
below is included for your convenience. Simply
complete it and hand it to your newsagent next

time you call.
ORDER FORM
To

(Name of newsagent).

Please send/reserve PRACTICAL WIRELESS (2/-)
every month, commencing with the next issue.

NAME
ADDRESS

DETACH AND HAND TO YOUR
NEWSAGENT
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AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: G3IFPK, 79 Murchison Road, London, E.I0.

The fourth International Mobile Rally organised by this Society
was held successfully on June f6th at the United States Air Force
base, Barford St. John, Oxfordshire, As in previous years, mobile
amateurs gathered from all parts of the country and from abroad
to join in this stupendous occasion.

The main attraction for visitors, many of whom made a weekend
of it by camping out on the previous night, was the appearance
of the United States Third Air Force band. Many other attractlons
and events made the rally really enjoyable for all who attended
and especially so for those who took home the many prizes which
were won.

BRADFORD RADIO SOCIETY
Hon. Sec.: E. G. Barker, GIOTO, 63 Woodcot Avenue,
Baildon, Shipley, Yorkshire.

“Adjustment of Linear Amplifiers” was the topic for A. W.
Walmsley’s lecture which he gave on June lith. On 25th lune
g\embers paid a visit to the C.E.G.B. power station at Canal Reoad,

radford.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, GICVV, § Uplands Avenue, Little-
over, Derby.

This Society operated two stations from Glebe Farm, Littleover, in
participating in N.F.D. this year.

The "open evening™ meeting of June |9th was followed a2 week
later by the third d.f. practice run.  The R.S.G.B. d.f. qualifying
event held at Derby on June 30th was organised by members A.
Hitehcoek and F. Allsopp.

EAST WORCESTERSHIRE GROUP
Hon. Sec.: L. Hickingbotham, GIHZG, 95 Oakenshaw
Road, Redditch, Worcestershire.

This group meets on the second Thursday of each month at the
Old Peoples Centre, Park Road, Redditch, and at the June meeting
a number of members described their stations and operating
activity.

FLINTSHIRE RADIO SOCIETY
Hon. Sec.: Alan Antley, Fairholme, Fairfield Avenue, Rhyl,
Flintshire.

As usual, unlicensed members were able to get in some morse
ractice before the maln meeting for June began. This was followed
y another lecture from L. W. Barnes on "Simple Hints and

Kinks", and arrangements for v.h.f. field day took up the remainder
of the evening.

LOTHIANS RADIO SOCIETY

Hon. Sec.: T. Sutherland, GM3JWS, 47 Great King
Street, Edinburgh 3.

Although the most important meeting in June was the Annual
General Meeting, 2 good deal of interest was raised by a Con-
structional Competition for members which was held earlier in
the month on June |3ch.

MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: T. Inkester, 13 Dormer Place, Leamington Spa,
Warwickshire.

As the Whitsun holiday coincided with the first meeting date
of June, no meeting was held on the 3rd. However, on June 17th,
members assembled at the Leamington Boys Club to hear a lecture
on “Microphones.”

At the July meeting held on the Ist, “Transistors” was the
subject under discussion.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

The meeting for June |9th was the usual ragchew, with anything
and everything being discussed informally. Earlier in the month,
however, members manned a demonstration station at the Halifax
Fete, under the call sign G3MDW/A, This is the first of four such
demonstration stations which this Society has undertaken to pro-
vide this year,

On July 3rd, the Society visited the local C.E.G.B. power station
at Elland which is near Halifax itself.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G, Nash, G3E JA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

On ' June 29th the Club met to hear a discussion by Mr. Shears
on a range of gear which is available to amateurs today.

If there are enough interested members, the Club is hoping
that the Reading Technical College will arrange a course of lectures
covering the R.A.E.

SHEFFIELD AMATEUR RADIO CLUB
Hon. Sec.: D. A. Justice, GIPYL, 9 Laslie Road, Sheffiald 6.

The Meeting for June, which fall on the | 4th, was mainly devoted

to a demonstration by G3LLV of '‘Radio Teletype.”

SLADE RAD!IO SOCIETY

Hon. Sec.: D. D. S. Williams, 117 The Boulevard, Wylde
Green, Sutton Coldfield, Warwickshire,

Some of the Society's newly licensed members gave accounts
of their experiences prior to and durlng the R.A.E., at the mesting
for June l4th.

On June 28th, Mr. ). E, Smith continued his series of lectures on
“Radio Fundamentals.”

The one d.f. event for June was the Harcourt Trophy test,
which was run on the léth.

%OUTH SHIELDS AND DISTRICT AMATEUR RADIO

LUB
Hon. Sec.: Derek Forster, GIKZZ, 4] Marlborough Street,
South Shialds, Co. Durham.

This Club is to hold its Sth Mobile Rally on Sunday, July 7th at
Bents Park Recreation Ground, Coast Road, South Shields. The
contro! station—G3DDI—will be operating on 160m.

SOUTH YORKSHIRE AMATEUR RADIO SOCIETY
Hon, Sec.: V. J. Ludlow, 50 Wellington Road, Lindholme,
Hatfield, Doncaster, Yorkshire.

Formal meetings, which are now held fortnightly, alternate
with constructional evenings when the club transmitter is in
operation.

Members are building a 14Mc/s phone transmitter to supple-
ment the 160m rig already operating under the Club call sign.
SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: L. A, Metcalfe, la Moorlands Road, Birkenshaw,
Bradford, Yorkshire.

On Juna I5th F. L. Alien gave a lecture entitled “Oscilloscope
Patterns.”

The meeting on June 27th was the last of the Society’s meetings
for the year 1962/63, before the Annual General Meeting to be
held on July Ilth,

STOURBRIDGE AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford,
near Stourbridge, Worcestershire,

The Society was represented at an exhlbition staged at the
Town Hail, Stourbridge, during June, and in conjunction with this
exhibition, a weorking station was set up by members in a local

park.

On July 2nd, Mr. T. R, Smith (G3BMN) delivered a fecture with

the title ““Mobile.”

WESSEX AMATEUR RADIO GROUP

Hon. Sec.: G. K. Fowle, 138 Surrey Road, Branksome,
Poole, Dorset.

This Group reports a steadily increasing membership and a
number of these members faced the Southampton R.5.G.B. Group
in an amateur radio quiz held on [0th June. This quiz, which
was a return match, was followed by a talk on *“Radio Controlled
Boats” by G. Wood.

Mr. Simmonds (G8VB) was the judge of the constructional
contest open to all membars and held on Ist July.

WEST KENT AMATEUR RADIO SOCIETY
R. Trevitt, 28 Delves Avenue, Tunbridge Wells, Kent.

W. H. Allen's lecture given on June |4th was on the subject of
“2m Convertors.” On June 28th, G4IB gave a talk on “Modula-
tors.”

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. Seed, G3IFO O, 31 Withert Avenue, Bebington,
Wirra!, Cheshire.

On 19th June the Society conducted an inguest into their
participation of N.F.D.

On the agenda for July 3rd was a talk by L. Flint entitled
“Metals.”

WOLVERHAMPTON AMATEUR RADIO SOCIETY
Hon. Sec.: ). Rickwood, 738 Stafford Road, Wolverhampton,
Staffordshire.

On June I5th, this Society organised a mobile rally to run in
conjunction with a local sports day and gala. Many prizes were
awarded to mobile visitors and the numerous other attractions
made the otcasion enjoyable for all those who attended.

R.S.G.B. Contests for July. Second 144 Mc/s Portable Contest
(July 6th to 9th) and D/F Qualifying Event (July 2lst).
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CRYSTALS & =

HOURS OF BUSINESS:

TEL: TEM.//89
Near Cambridge Circus. A few minutes’

9tp

walk
Saturdays 9 to |

4DDM|P‘DNII§ NTS. LD

2.4 LARLFAM STRFET WC2.

from Leicester Square or Tottenham Court Road Underground Stations
OPEN ALL DAY THURSDAY

TYPE 38 TRANS/RECEIVERS

Brand new. Opera-
ting on 7.4 to 9
Mc/s. Trans/Recei-
vers. Complete
with headphones,
throatmicrophone,
junction box and
aerlal rods. Oper-

ate on 150 volts HT e
& 3 volts LT dry 5 i
batteries. Com- e .fl
plete less batteries L L\ )
and not tested. ""‘h‘

42/6 per set plus 6/6 post. 'Or £4 per pair
plus 10/- post and packing.

VIBRATOR POWER SUPPLY

6 volts D.C. lnput 230 volts 100 mA A.C.
output and 6 V. L.T. out. Fully smoothed.
with OZ4 rectifier valve. and new in
steel case with pilot light, on/oﬂ‘ switch
and Slydlok fuse on front panel. Measures
84 x 6 x 5in. 39/8 plus 6/6 post and packing.

SILICON RECTIFIERS
Wastinghouse 1 000 P.LV.500 mA, 9/- each.
800 P.I.V. 500 mA, 7/6 each. P.IV.
200 mA, 3/6 each.

WIRELESS SET NO. 1?7

Complete with original power supply unit
Transmitter/Receiver
covering 2-8 Mc/s and V.H.F. 240 Mc/s.
6 valve superhet receiver and 6 valves in
For
In good condition not
tested. £4.17.6. Plus £1 packing and car-
Microphone and headset for this

for 12 volts input.

Transmitter. Using LF. of 465 Kcfs.
voice and C.W,

riage,

set 17/6 plus 2/6 post and packing. 19 Set Variometers, 17/6 plus 2/6 post and packing.
Control box for 19 set, 10/- plus 2/- post and packing.

SPECIAL OFFER OF 6in. METRO-
VIC TEST METERS

ALL AT ONE PRICE 25/~ FOR CALLERS
ONLY

including

0/20/50 mA, 0/100 mA 0115 mA, 0/500 mA,
0/50 mA, 0/300 volts D 0/30 ‘volts D.C..

0/50 volt.s 0/100 volts, 0/5 Kv, 04500 volts.
and many others. Allin perfect condition
(surface mounting).

ON VIEW IN OUR SHOP FOR
CALLERS ONLY. VERY LARGE
RANGE OF TEST GEAR including
Signal generators, Decade resistance
boxes, Pen recording Voltmeters and
tlggrmometers, Electronic Tuning Forks,

SELENIUM F.W. HIGH
CURRENT BRIDGE

RECTIFIERS
18 v. 8 amps. 44in. sq. Price 19/6
18 v. 18 amps. 7}in. sq. Price 39/6
18 v. 36 amps. T{in. sq 78/6
18 v. 54 amps. 117/6
36 v. 8amps. 39/6
36 v. 18 amps. 78/6
36 v. 36 amps. . Q. 119/6
36 v. 54 amps. 7§in. sq. Price 235/
54 v. 8amps. 44in. sq. Price 59/6
54 v. 18 amps. THn. sq. Price  117/6
54 v. 36 amps. Tiin. sq. Price 235/-

Voltages indicated are maximum In-
put volts and amps. are max, current
out. Supplied brand new and guaran-
teed. Not government surplus.

FIELD STRENGTH METERS

100-150 Mc/s. Contains 0-1 mA meter,
1S5 valve, chrome telescopic aerial. etc.
New condition in black crackle case.
Operates on 1.5 V. d 90 V. batteries.
Dimensions: Tx 7 x 71n 45/- P. & P. 2/9.

20-0-20 AMMETER

2in. flush mounting, D.C., Brand new.
11/6 each. post 1/6,

A GEARED ELECTRIC MOTOR

FOR ONLY /6. Post and Packing 2/6.
Due to bulk purchase we are able to offer
these 24 V. Rotary Convertors at this
fantastic price Easily modified for mains
operation (full-simple conversion details
supplied). Complete with 400 to 1 reduc-
tion gearbox.

AR 88 LF RECEIVERS

76-550 Kofs and L5 to 30 Mcfs. 110/240 v.
A.C. input, In as new condition and fully

tested £30. Carriage and packing 25/-.

L.T- TRANSFORMERS
olts. Output 6.3 volts 5 amps
8/6 Dost 2/6 Pri.: 240 volts. Output
7 volts 1 amp., 9/6, post 2/-

H.T. TRANSFORMERS

Tyve (350/120) Tapped 200/250 V. input
350/0/350 v. IZ)m 63V 3t amp., 5 V. at
2 amps., 16/8, 3/6. Type 5K Pri.
200 250 V. Our.put 350/0/35 350 mA.
. Tapped 4 V. 2 V 2 amps.
10kV ins. 20 V. lamp. 7.5 V. 1 amp. 5 kV.
5 mA. Price 25/-. Post & Packing 6/-.

SPECIAL H.D.

50 volts 10 amps. transformers. 250 volts
input. Brand new and boxed. Conserva-
tively rated. 55/- each. Carriage 7/6.

ASSORTED PACKETS OF 100

BRAND NEW RESISTORS

including miniature and high stab.. 12/6
post paid all useful values.

CONDENSERS |00 ASSORTED

including mica. ceramic, metal tubular
etc. 15/- post free.

VARIABLE AIR-SPACED
CONDENSERS

150 pFd with un spindle. 4/ eac!
+75 pFd with iin. spi lndle 4/6 each.
100 pFd with {in. splndle. 2/6 each.
100 pFd pre-set, 2/- e:
50 pFd pre-set, 1/6 each

TERMS OF BUSINESS

CASH WITH ORDER. Handling
charge of 116 on ali orders under 20/-
where P.P, is not otherwise stated,

TYPE 68 TRANS/RECEIVER

3 to 5.2 Mc/s. Portable station with rango

up to 10 miles under good conditions.

very good condition. complete with valves

hand mike and aerial rods. 70/- plus 8/6

cal riage and packing. Require 150 V. H.T
3V.L.T.and9 V. G.B.

B.C. 221 FREQUENCY METERS

Every one tested and working in perfect
order. Exterior slightly soiled. From
£12.10.0. Packing and carriage 17/6.

MORSE KEYS

R.A.F, strap-on type.

Ex Perfect con-
dition. 2/6 each, post paid.

CRYSTALS I 1!
LARGE RANGE OF 10X, 10XJ,
¥T243, }’1‘241](&}{3’5(’;1‘ ALS ALWAYS

Send stamped and addressed envelopeé
for our free. comprehensive list,

WOBBULATOR FREQUENCY

MULTIPLYER
‘
Band 1. Channels 1-13, with 50 micro/
ammeter and 0-80 dB attenuater. £9,
P.&P. 10/-.

DECCA X.M.5 L.P. PICK-UP HEADS
Brand New. 8/6. P.&P. 1/~

TF.144G STANDARD SIGNAL
GENERATOR

85 Kc/s to 25 Mc/s. Fully serviced a.nd in
perfect condition. £36 post Daid. .

DOUGLAS
AUTO TRANSFORMERS
Auto 115-200-230-250v. 300w. 45/-, PP. 5/=.
Auto 110—12)-200—240‘! 75w 16/- 3[6.
Auto 115-200-230-25 /8. P. 6/-.
Auto 115—200-220—240v lkW 119/~ PP 6/6.

MOTORS 200v-230v 50c ’

Shaded pole. Made by Hoover t‘or wuhlng
machines. Brand New, 30/- each, P.
/6 Also 115v. A.C. 22/6 each, P.'& P. 7/6.

E.H.T. TRANSFORMERS

E.I. T l Input 200/250 volts 50 C/s..Output
Zk M/a 4 v. 1A. 0-2-4V. 15A.. 22/8,

. 3.5 kV.
D.C. Wke., 22/6
E.H.T.4. Input 200/250 vo]t.s 50 C/s. Output
%0(2 !x; 5? M/a. 4 v. 1.5A. 0-2-4 v. 2A.. 29/6,
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The finest range of Transistor Receivers
available for home construction

“SPRITE” “REALISTIC”

Inclusive price of ‘S8 EV EN’
796 STAR FEATURES * % % %

+* ;l 'I‘l‘raﬁlscmil?ur?eﬂrhet. 350anmwxm. cutput
3 nto +-inch high flux speaker.

:’f:?’tgfgsllg?: 9 " pliinsmins P. & P. 3/6 extra. % All components mounted on & single printed

circuit board, 8ize 5t x 5iin. in one com-

lpErheCTes el % Six-Transistor Su -
= perhet Miniature Per: lete assembly.
f;m‘s‘tséﬂ.gmthye sonal Pocket Radio. % Tunable over Long ¥ ¥ ?’Iasmc cabinet, with carrying handle, size
reeMuu;rd . and Medium wavebands. Uses PP3 7 x 10 x 3tin, in choice of colours:

AF117 alloy dif- . battery. Ferrite Rodaerial. % I.F.Frequency § « Red/Grey. Blue/Grey, all Grey.
fused iransis- g $ 470 Kcis. Transistors: 38 Philco 2067's, 2 § # Easy to read Dial

L s 5 T Mullard OC81 M OC81 DM and OA9) diode. § * External Socket for car aerial.

e 4 % 3 inch speaker, % Printed circult 2t x2in. § % L.F. frequency 470 Ko's.

L L4 . Slow Motion Drive. % In Plastic Case.
OA91 diodes fol- % 1ze 4 x 24 X 1in. ﬁ]gfrrlte o

lowed by OC81D

and two OC8I" . ; In order to ensure perfect results, the § * Oporates /- = em,
in pu;)-pull. ; SPRITE ls suppiled to you with R.F. and. § {rom PPS or +
1.F. frequency 470 Kc/s. % Covers the full F. stages. Driver and Output stages ready f simlilar batt. i

|

L.F,
medi o built with all components ready mountedon f * Full com-
edinm and long wavebands. % Sockets § cyo'printeq circult, To complete assembly § nrehensiye to
You only have to it the wavechange switch, § ata supplled

Fggglged ford personal earplielce or_tape
rder, g
msemmrreﬁmc?;d':é’é%la&igs hlgh g‘:,:gf tuning condenser and drive. volume control, vRv 1 N‘l €8Ch L e e -
tivity. % Uses four 1.5 v. pen torch bat- ?a.rphone socket and aerial rod, the romain- CCf\l"iel‘- olls T ore st tverost
teries. % All components mounted on a § 08 components all having been prefitted at § ¥ & -
single printed oirouit. Simple stage by | the factory for vou. The SPRITE 14 offered e

gtage instructions. * Cabinet size 61 x 4 x | 23, above. preassomplod, pls Aapinets Ty

in. ; aker and a ponents for final con- 2 - ]

ld With carrying handle. % All volls I Siriction, at the inclusive price of 79/8, § :nimediate Tl R
RS s Awound: Postage and packing 3/6 extra, Data and J assembly was
ﬁk&?oﬁysﬂd“v‘“mﬁBbE SEP- ¥ Instructions separately. 2/6. Refunded if § An Outstanding Receiver. Lasky's Price for
Sl 218 Ref dez i instruc ‘0'}:;1;91”;1); paroel 1s purchased, Real calf leather case, § the complete parcel ineluding Transistors,
pargel. 3 uni you purchase wriststrap, personal earphone and case for | Cabinet, Speaker, etc., and ‘S I
San g y.g ToT- o |k Aot T e do gty | ol Conanucgin fug B3 9.6

UIL receiver of genuine commercial quality. | PP9 Battery 3/9. Data and {nstructions separ-
FOR OLAO) Batteries 1/4. | It1s not a regenerative circuft. ately 2/8. Refunded if you purchase the paroel.

o ——
=t

Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodre St. MUSEUM 2605 Telephone: Floet SBtreet 2833.
BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edqware Rd. Open all day Thursday. Early closing Sat.
e ——— e — —— o e

207 EDGWARE ROAD, LONDON, W.2. l 33 TOTTENHAM COURT ROAD, W.I. l 152/3 FLEET STREET, LONDON, E.C.4.

THE ATTENDING COURSE

Full-time One-Year Course in Radio and Tele-
vision. College course in basic principles for
PEMBR'DGE prospective servicing engineers.

Next course commences 3rd September, 1963.
GOLLEGE This course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.

OF ELEGTRON'GS Provides excellent practical experience on valve

and transistor radio receivers and all well-known

PROVIDES TRAINING | merce ot cormenmeebes

To:
The Pembridge College of Electronics (Dept. P11)

lN RADIO 34a, Hereford Road, London, W.2

Please send, without obligation, details of the One-Year Course.

AND TELEVISION |

Address

Py -

cMP 2
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Morse Trainer

1& COMPREHENSIVE morse training instrument
=™ has just been announced by Aero Electronics
Limited. Mains or battery operated versions of
this unit (the SCOBA T/20) are available, and
each trainer can provide for 20 headsets and keys,

. The SCOBA T/20, which features a fully tran-
sistorised circuit. is manufactured by Aero Elec-
tronics Limited, Gatwick House, Horley, Surrey.

One of the new range

of “‘Retra” products,

the “Twin Star”
tape recorder.

New Brand of Electrical Merchandise

COMPLETELY new brand of electrical
merchandise has been introduced recently
under the trade name of “ Retra”. These goods
will be exclusive to Radio and Television Retailers
Association (R.T.R.A.) member shops, and will be
quality controlled by a committee of the R.T.R.A.
The twin-track tape recorder illustrated above,
is one of the new * Retra” products. Called the
“ Twin Star ” it costs only 22 guineas.
R.T.R.A., 19-21 Conway Street, FitzroysSquare,
London W1.

PRACTICAL WIRELESS 361

Four Wavqband Portable

A NEW four waveband, portable receiver has

been added to the range of radios made by
the Standard Corporation of Japan and stocked,
in the U.K., by their agents Denham and Morley
Limited.

This new model—the SR-J802FL—covers long,
medium and short waves, and also a v.h.f. band.
It is powered by four torch batteries and employs
a ten transistor circuit.

The price of the SR-J802FL is 32 guineas and is
available from Denham and Morley Limited, Den-
more House, 172-175 Cleveland Street, London
Wi,

This Standard portable receiver is stocked in the U.K. by
Denham and Morley Ltd.

Low VYoltage Power Supply

A LOW voltage power supply is an essential for

anyone proposing to service transistor equip-
ment and for this purpose, Anagraph Precision
have brought out the type V.P.10 unit which
provides a d.c. output continuously variable from
0-1 to 10V. The output is controlled by a single
knob and currents between 0 and 250mA can be
obtained.

The unit is housed in a steel box, 3in. x 3in. x
8in. and costs £14 10s. The manufacturers are
Anagraph Precision, 31 Charlton Road, Two Mile
Hill, Kingswood, Bristol.

This low voltage power supply unit is made by Anagraph
Precision.

‘

—
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LETTERS
TO THE
*/EDITOR

Novice Licences

SIR.-—I think that the enclosed article T submitted
to our School Magazine and which was duly
published, will be of interest to all your readers.

“ past and present members of the School Radio
Society mourn with me the passing of an era. You
who enjoyed the thrill of speaking into the micro-
phone of the Society’s transmiuer . . . with the
blessing of the representatives of the powers that
be—ntourn with me the dearh of an institution.

“ For eight years . . . we have enjoyed coniacts
with old and new friends over the air. Now, how-
ever, the blow has fallen. Red-tape. bureaucracy,
pomposity. or call it what you will, has decreed
that if a boy speaks into the microphone, by the
same token he is operating the transmitter, and this
he cannot do unless he has taken the necessary
‘Amatewr Examination and shown a proficiency in
sending and receiving Morse. By the same token,
if a boy coughs, laughs, slams a door or hammers
a nail into a piece of wood, he modulates the trans-
mitter and is committing the crime of * operating I
the set. Hence, at all times in the future when the
only authorised operator is transmitting, a deathly
hush will be over all in the shack, Big Brother
Monitor will be listening somewhere in England
for the slightest wheeze, cough snuffle or crackle .

This will indicate to all those who hopefully seek
a novice licence the amount of sympathy they can
expect from officia] circles! —E. T. WARD (G3IWC,
Burton-on-Trent, Staffordshire).

August, 1963

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER Q@UERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by hi:
correspondents

No Justification Necessary

Sl R,—With reference to Amateur Ambassador ”

on the Club News page of the July issue, I
would like to comment that the Ham fraternity are
always defending and justifying themselves; to
prove that they are entitled to wavelength alloca-
tions because of their usefulness to socicty. That
they do serve a useful purpose I do not dispute, but
why this attitude?

Are we only allowed to operate hecause we are
useful to the community? Is the G.P.O. waiting
to grab our bands unless we can prove this?

We all know that there are many demands on
the radio space—that powerful interests may
dominate and gradually steal our allotted bands, but
will cringing to authority get us anywhere? After
all this is a democracy and we a free people, thus
the ether is common property and every individual
has a right to use it. The duty of authority is to
safeguard these rights by allowing everyone a fair
and equal share. not by allowing strong influences
to dominate over the weak. 1 can see the heads
shaking as these words are read and the reader
saying to himself * this chap is living in a dream
world ”.

Well, maybe so. As individuals we submit to
examinations and inspection because we under-
stand that this is necessary, but I see no reason to
have to justify amateur operation further.

This letter is not an attack on the G.P.O. for |
have always found them most helpful and I think
they would respect us more if we stopped making
excuses.—H. CoLg (Workington).

TRADE NEWS

—continued from previous page
Oil Applicator
NEW Swiss-made device for lubricating switch
contacts occurring in radio equipment is avail-
able in Britain under the trade name of * Lub-
ristyl 7. It is constructed in the form of a pen so
that oil may be applied accurately by placing the
nozzle on the point to be lubricated and pressing
down slightly, which opens a valve and allows a
small amount of oil to flow.

The Lubristyl oil applicator is available from
the U.K. distrubutors (Haymor Ltd) on their
receipt of a remittance of 12s. 6d. (the retail price).
The sole distributors in this country are f{aynor
Lid., 167 Greyhound Road, London W6.
Preselector

HE new model PR.30 preselector from the

Codar Radio Company, covers a frequency
range of 1.5 to 30Mc/s. Used with any superhct
receiver it will provide up to 20dB gain together

-

with substantial image rejection and improveu
signal/noise ratio.

The price of the PR.30 is £4 17s. 6d. and it is
obtainable from Codar Radio Company, Bank
House, Southwick Square, Southwick, Sussex.

Codar s new model PR.30 preselector.
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ACCLAIMED THE MOST

AMAZING RECEIVER EVER

You've never seen or heard transistor set design like this
before. Small enough to conceal in one hand, the Sinclair
“Slimline” gives choice of British and European programmes
with staggeringly good quality from its own internal ferrite
rod aerial. With its entirely new R.F. Reflex Circuit, superhet
selectivity is achieved without any of the latter's problems
of alignment. And it’s so easy to build with its neat printed
circuit board and well illustrated and presented instructions.
Success is assured before you begin to build even if you are
new to receiver construction,

RN,

Such dramatic new standards within even smaller dimen-
sions are made possible through the wonderful new MAT
Transistors in circuitry developed exclusively to exploit
their amazing characteristics—yet it costs so little to build
this minute receiver with its giant performance—so send
for yours NOW !

THE PERFECT SET FOR YOUR HOLIDAY!

A

THE _
SINCLAIR
SLIMLINE
MICRO-RADIO
RECEIVER

BUILT IN A
COUPLE OF
HOURS

RECEIVES HOME, LIGHT, THIRD AND
COUNTLESS EUROPEAN STATIONS WITH
FANTASTIC EASE AND QUALITY

37 5/ey 517
22"x13"x 2

COMPLETELY
SELF-GONTAINED

s é7iv

i/

i

”l ff

OV

Total cost of all parts in-
cluding special earpiece,
royal bive and gold plastic
case and insructions.

'MAT TRANSISTORS |

MAKE THIS WONDERFUL
PERFORMANCE POSSIBLE

PIP 1/6

Comprises brand new sub-miniature
genuine MAT TRANSISTORS,
plastic case and calibrated tuning
quality featherweight earpiece;
presented step-by-step instructions.

components,
elegantly designed
control with high
also  thoughtfully

Enthusiastic testimonials continue to pour in. Here are more
typical exomples.
A A most ingenious set. Having built it for amusement, | find myself

These amazing new Micro Alloy Traneistors take using it for serious listening more and more, it is so reliable."”
translstor performance into entirely new fieids by J.A., Wakefieid.
: their coverage of A.F., l-ll"‘-. R.F., and V_.}I.F. “Would never have thought such performance possible from such
i frequency bamds. They provide far greater gain for o tiny set. Log Rome, Moscow, Brussels and many more stotions
\I]-Jl less power consumption so that iwo MAT Transis- with ease, as well as B.B.C. and Luxembourg." F.G.M., Lewes.
[} tors can ‘::‘) the work of three ordinary lypee; with *“Wonderfully easy to build. Please send two more for the rest
considerable saving In space, components and coet. of the family who are quite converted to this ‘new’ way of
Each one is carefully tested before leaving the listening.” C.H.L., Norwich
§ factory. For full description, send for our book — .
22 TESTED CIRCUITS USING MICRO-ALLOY | S S mm e S Ew S S S S e D S e e S S e e 7
Gold-plated TRANSISTORS", price 5s. 9d. inc. postage. 1 To SINCLAIR RADIONICS LTD., 69 Histon Rd, Cambridge ]
leads assure Please send Parts for building BINCLAIR "“SLIMLINE” RECEIVER...
perfect contact. MAT 100 7,9 MAT 101 8,6 22 Tested Circuits Using Micro Ailoy Transistars” l
MAT 120 each MAT 121 each oo s MAT 100: ..MAT 120: 1 +...MAT 121 Transistors
] Jor which I encloss Cash| Chequel  Monry  Order |
} Sor £, Mark off items requirca
. . NAME ... I
SINGCLAIR radionics LTD. 1 sooess I
69 HISTON ROAD, CAMBRIDGE BLOCK LE |

wWwWWwW amer.
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REGCEIVERS & COMPONENTS

EXCEPTIONAL VALUE:
Tubes, brand new, Mazda 18in,,
CME1901, Muliard 19in., AWA47-90/91,
£4/10/-;  Mullard  231n., AW59/90,
£6/10/-; carriage (insured)

months' guaraniee, Note:

We also supply m:
completely regunned at £4/17/6,

Plocture

. .
sizes

guaranteed 12 months. TOMLINS, 158
Tewisham Way, New OCross, SEl4.
TTD 3857.
READY 1.OPER
¢ /A " 2 DN W :
D v D '

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

RATFS: 7/3 per line or art
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertlsements must be prepaid and
addressed 0 Advertisement
Practical Wireless,”
use, Southampton St.,

Mamlmal-i:l
0
London W.C.2,

Tower

RECEIVERS & COMPONENTS
(continued)

CLOSING DOWN SALE. Thousands
of Radio and TV Components at give-
away prices. Constructor's parcel of

condensers. transformers, resistors,
pots _valves, etc., only 19/6, pp. 2/6.
M. SEED 4 Heather Grove, Ribbleton.

Preston. Lancs.

A1 POST-FREE BARGAINS. Guaran-
teed set Tested Valves: EF80, EBOI,

1071, 9d. each, 3 for 1/6; 1.63, 2/-;
BOL80, 2/6, 3 for 6/-; P230, PY8L
EL38, PL33, . PL82. PY80.
l 'j PY82, POF80, 4/-; KT36. N37. B36,
COMPLETE anD ' PY31, U281, U282, 20P), 27SU, 4/6;
= - EB41, EBC4l, BCC8l. BCC82, EL42,
: : PL8i, U31, UB4I, UF4l, UF42, ULAl,
Set is complete with Power Unit ULA44, UL46, UY41, 6C13, 10C2, 6LD20.
Z.E.IZ_andconnec!:iﬂgcaUE.r‘eady 20L1, 5/-; 30P4, 53KU, EL33, PL36.
to operate from 230/240vAC. OU7, 7/-. ‘Thousands of valves in
Mains, or 12 v. Battfgyb Ample Spare gwr'ir&ée R e i
2 1 N € . e 5 V.A,
Yea/gl%sxatgcmsw la Headphanes types and makes. Al RADIO COM-
g PONENTS, 14 The Borough, Canter-
RADICO N bury, Kent.
A0 /4 Po andR” R
MARCONI CANADIAN
SPEAKER REPAIRS., Cones/Fields
fitted. x colls wound. ) RECEIVER No. 52

0¢ L. B
REPATRS, Pluckley, Ashford, Kenat.

Glasgow Electronic Services

£1 OLD DUMBARTON ROAD, GLASGOW, C3
felephone WEST 2042

“FOR THE COMMUNICATIONS
RECEIVER MAN”

GANG TUNING CAPACITORS: 2, 3 or 4 gang,
max. capacity 310 or 487pF ceramic insulated
condensers, 14/8, 19/3 and 28/3 respectively,
either capacity. BANDSPREAD TUNING
CAPAOITORS: 2, 8 or 4 gang; 2 gang available
10 or 27pF max. at 11/3, 3 gang 13pF max. st
19/3, 4 gang 15pF at £7/68. "WAVEMASTER"
8.W. VARIABLES: A range of eingle, ceramlo
insulated, brass vanes, tuning capacitors, Can
be ganged to form s Jow loss tuning or band-
spread condenser, Available 15pF at 4/3,
25pF at 4/6, 40pF st 4/8, 50pF at /-, GOPF at
5/3, 75pF at 5/6, 100pF at 5/9, 160pF at 8/=,
200pF at 7/6. B.P.O. TRANSFORMERS:
85 ke/s, 485 kc/s or 1.6 Mc/s nominal frequencies,
Miniature size at §/- each. DENCO I¥ TRANS-
FORMERS: 465 kofs, 1.6 Mo/s or 10,7 Mcje
nominal frequency, Jitz wound, permeabllity
tuned, highly efficient transformers, min. size
8/8 each. DOUBLE SUPERHET TRANS-
FORMERS; Narrow band 85 kejs or 100 ko/a
tranaformers, Iron dust tuning. 16/- each.
TUNING COILS: Full range of Denco Maxi-Q
colls covering irom 150 kefs to 78 Mc/s. Mixer
RF., Osc., plug-ln or chaasis mounting, from
4/1 each, Full technical informatlon, circuits,
etc., In Bulletin DTB4, 8/- poat pald,
SCREENED VALVE-HOLDERS: Low loss
B7G or BYA screened valveholders, idesl for
8W construction, 1/10 each.

Plus, of course, our large range of sccessories for
receiver construction-—R.F. Chokes. Chassie,
tagboards, group panels, B.W. Transistor coiis,
capacitors of sll types, etc, eto. Bend for our
Iatest list, 6d. post free,

Porms of Business: Cash with Ordor: 0.0.D. 3/-
extra. _ Pousge extre wunder E3 (olal walus

{Brand New)

AMATEUR SHIPPING BROADCAST
Magnificent 10 valve receiver in 3 wavebands
covering |.75-16Mc/s (19-170 metres), plus
3 valve crystal calibrator employing dual

100/1000kc _ crystal to provide marker
check at 10-100-1000kc/s. + RF and 2 fF
stages. Other refinements include valve
check meter, internal 3in, speaker, RF-AF
gain, Noise Limiter, BFO, Heterodyne
Pitch, Wide/Narrow Bandwidth, Speaker
or Phones, Man or AYC on CW and RT,
Fast/Slow tuning with additional Osc. for
fine adjustment. Power required: HT 160v.
60mA, LT 12v. Ia. Circuit supplied. SIZE
15° x 12" x 15°,

BRAND NEW. Complete with Power
Pack for 115/230v AC mains and |2v DC.,
£12.19.6. carr. 20/-.

Many other surplus bargains with PER-
SONAL SERVICE. Lists 6d. S.A.E.
inquiries.

A. J. THOMPSON

“EILING LODGE"”
CODICOTE, HITCHIN, HERTS.
Phone: Codicote 242.

August, 1963

RECEIVERS & COMPONENTS

(continued)

ALL TYPES LINE OUTPUT TRANS-
FORMERS SUPPLIED (RETAIL AND
TRADE). Finest service ia the
country. Send S.A.E. for return of
ost service. Terms C.W.O. or C.O.D.
rade enquiries invited. D _AND B,
TELEVISION (WIMB. N) LTD.
131 Kingston Road. Wimbledon, SW19,
CHErrywood 3955,

" HEATHKITS " can now be seen in
London and purchased on easy terms.
Free brochll.lre. DIRECT TV REPLACE-

MENTS ., Dept. P.W.7/9, 126
Hamilton Road, West Norwood, S.E.27.
GIPsy Hill 6166.
NEW VALVES! GUARANTEED!
EBF80 7/8 | EL84  8/6 | PCL84 8/6
EBFSS 8/9 | EYsl 7/ CL85 8/6
CC81 4/ | EY88 7/- | PL81  8/8
ECC82 4/9 | E240  6/6 | PY33  11/-
ECC83 /3 | E280  6/3 | PY81 7/~
ECLa0 B/0 | PCCssa 6/8 | PYaa  8/8
ECL82 9/- | PCC8I  8/9 | U 11/8
EFg0  4/9 | PCF80 7/9 | UCCS 718
EFss 5/ | PCre2  7/- | UCH42 %8
EF86 8/9 | PCL83 9/- | 6BW6  7/8

Postage 6d. per valve extra.
8.A.E. for full ilsts and discounts

LEWIS ELECTRONICS

16 GLENWOOD GARDENS, GANTS
HILL, ILFORD, ESSEX
Telephone: Crescent 5685

DIRECT TV REPLACEMENTS LTD,
largest stookists of TV Components
in the UK. jne OQutput Trans-
formers. Frame Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for mMany set
makers. Same Day Dispatch Service.
Terms C.O0.D. or C.W.O. Send S.A.E,
for quotes, Day and Night Telephone
GIPsy Hill 6166 126 Hamflton ad,
West Norwooa., S.B.27.

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 65

5 BTAGES
MOVING COIL
BPEAKER

50/_ P.P.2/9

extra.

5} x 8 x 1{in.

DATA 427. 4 TRANSIBTORS. 2

Battery 2/3 extra.
DIODES. 7BTAGES, MOVING COIL 65['
SPEAKER

Battery 2/3 extra. P.P. 2/9 extra.
DATA 326

8 BTAGES
PERBONAL
EARPIECE

40/-,%:.

Batt. 1/~ ex.

43 x 2§ x in.

All Parts Supplied Separately

DATA ELECTRONICS LTO.

6 HILLSIDE GDNS,, EDGWARE,
Middlesex
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RECEIVERS & COMPONENTS

(continued)

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

FOR SALE

(continued)

365

AERIALS

HALF PRICE Transistors. Mullard
0OC44, OC OC81D. OC!170.
0C171, all 4/6 each min. { doz. lots;

6. OC36 12/8 each. Post 9d.
C.W.0. RADIOMEX, 184 Kingston
Road, Portsmouth.

CONDENSERS. Fantastic
500,000 Miniature

Bargain!
Condensers, kin
long, iin. diameter. Tested 750V.
Capaclby .0001 to .04uF, 7/6 per 100.
gost free. Ideal for transistor sets.

WARD, 17 Peel Close, Drayton

Basset, Staffordshire.

FOR SALE

EXCEPTIONAL Transistor Portable
Tape Recorder, value £6/19/6, com-
plete with ecrystal microphone, ear-
phone, spools, tape. batteries, instruc-
tions. presentation box (extra tapes
100t 4'6). Ideal gift, £6/19/6. Satis-
faction guaranteed. Postage, packing
2/6. TOMLINS, 156 Lewisham Wway,
New Cross. SEl4.

AMATEUR LICENCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learntnq
Morse and is the quickest known
For full explanatory booklet; 6d.
stamp G3CHS, 46 Green Lane, Purley,
Surrey.

ETCHING PRINTED
CIRCUIT KIT
Consists _of Plastic Bath and Case. Size
9 x 5 x 2in. Contents: Solvent, Etchent,
Resist, 100 sq. in. Copper Laminate Board.

Comprehensive book gives examples and
circuit layouts. 18/6 inc. post.

RADIOCENTRE
94 Hurst Street, Birmingham. Dept. P

IC POWER auzrEd
2 - CAR BATTERY
i AMERICAN DYNAMOTOR UNIT

in
hulect for Tedvision. POER TooLs aed all
irecsal AC/DC ILECTRICAL [QUIPMINT, Firis

GUITAR AMPLIFIERS
WITH TREMOLO

Hi Fi I5 watts.
Valves ECCB3,
ECC83, ECF82,
ELB4, ELBH4,
EZ8I. Four jack
inputs. Six con-
trols: two vol-
ume, bass, treble,
tremolo speed,
depth. Remote
plug. 3 and IS ohm outputs. Real value.
Ready built, £11. Similar 30 watt. Valves
ECC83, ECCBS, ECF82, EL84, EL84, EL84,
ELB4, EZ8I, £14. Amplifiers as prev. advert.
15 wate (illust.) Kit, £6.10.0, ready built £9.
30 wate, Kit £9.10.0, ready built £12,
Add carr. 7/6 any amplifier.
Send for free leaflet.

STROUD AUDIO

Bath Road, Stroud, Glos.
Tel. Stroud 783.

Corvair 6-Transistor Pocket Radios
with all accessories, only 95/- each.
Spl Mains Soldering Irons, 15/- each.
Low Imp Earpieces, 36 each.
High, 4/9 each.

BUMPER BARGAIN PARCELS
All Brand New. Not Ex-Gov.
Contents plus many more. items:
100 mixed resistors, 100 mixed
condensers, volume controls, pre-
set pots, tag strips, etc. This is a
must, only 20/- post free.

1009, Tested and Fully Guaran-
teed Transistors by Mullard and
Mazda. All Brand New and these
are not seconds.

OC44, OC45, OCs8l, OC8ID, 36
each; OCI70, OCI71, 4/~ each;
OC26, 12/« each; Red Spots, 173
each; XBI03, XA102, 2/3 each;
XCl4l, 66 each; XD2i0 Sub. Min.
Diodes, 9d. each, $/- doz.

S.A.E. FOR FREE BARGAIN LISTS

B. W. CURSONS

78 BROAD STREET
CANTERBURY, KENT

COMPLETE TELEVISION SETS,
Untested, 12in. 15/-, 14in. 25/-, l4ia.
13-Channel £2. Carriage on any set
10/~ msuranoe agalnst damage 8/6
extra. 4 h.p. 220-250V. Motors (second
hand}, all tested and 13 good working
order, 30/+, Post an packm Bé-s

Orders _ 4o OD
(BFD.) LT [ Holroyd Hlll Wibsey,
Bradford Yorkshire. ‘Tel.: 76824.

E. R. NICHOLLS

No. | 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-

bonents.
2 Westectors.
2 Thermistors.
100 Cartridge Fuses.

No. 2 BUMPER PARCEL

1 Pair Test Prods retractable with
leads and spades.
17 x 4in. 3 ohm Speaker.
6 Assorted Valves.
6 Assorted Potentlometers.
6 Assorted Valve Bas
2 5-way Plugs and Socket,s with leads.
4 Mixed Plugs or Sockets.
100 Cartridge Fuses.
1 Inductance Variometer.

One for 20/-'Post Free, or any two
parcels 35/-, I’ost Free.

20ft. Steel Telescopic Mast, 50/~
High Stab Resistors 6d. each.

List now ready for Paper Block
Condonsers, Valves, Oscillators, Test
Sets. S.A.E. Please.

Mail Order and Retall Shop:
4 Lowfleld Road, off Shaw Heath,
Stockport, Cheshire.

www americanradiohistorv.com

140ft. AERIAL INSTALLATIONS

First Government release of these brand
new Marconi coil Aerial tuning systems,
enabling operators to work their
Receivers or Transmitters to their best
efficiency, Contamm; a drum of 140fe.
Copper aerial wire with insulators, etc.,
feeding into the matching unit, size |3in.
x Bgin. x 9%in., with slow motion tuning
using Nos. 0-999, Originally intended
for the 52TX-RX, a must for any poor
reception areas and serious operators.

300 ONLY, 35/~
Post 5/-, two post {ree.

Dept. N., J. T. SUPPLY
309 Meanwood Road, Leeds 7

SERVICE SHEETS

SERVICE SHEETS for all makes of
radio and TV 1925-1963. Prices from
1/- with free fault-finding guide.
8.A.E. enquiries. Catalogue of 600
models 1/6. 1256 Radio/TV Sheets
covering many popular models 21/-.
Valves, modern and obsolete. Radio/
TV books. S.A.E. lists. ,TON
RADIO, western Road, St Leoaards,
Sussex.

WHY TOLERATE DELAY when we
can sugply your Radio or TV Service
Sheet by return of er. at 4/- each
plus postage. List 1/- Adso Manuals
for sale and hire. M/

with 1nqu1r1es lea.se all orders
only S.P. 44
Oid Bond Street, I_.ondon Wl

TRADE SERVICE SHEETS offered
by retired englneer. If I haven't got
it you won't get it. All 4/. each 5{
Please include large
orders only E’I'IZIONI 80
Merrion Avenue, Scs.nmo:e Middzx.

FAULT-FINDING FILES showing com-
mon faults that each receiver is
ﬁime to and other useful serviclng
formation 2/. each. List 8d. plus
posmge Mail orders oaly. S.P.
DIS' BUTORS, 44 Old Bond Street,
London wl.

SERVICE SHEETS: Radlo, TV, 5.000
models.  List 1/.. S.A.E. inquiries:
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS, Radio aand TV,
4/- each. List 1/-. Al orders dis-
atched on day recelved, Also
anuals for sale and hire. List 1/-.
S.AE. SULTAN O, 29
Church Tunbridge  Wells,
Kent.

please:
Road,

SERVICE SHEETS, Radio and TV

4/- each post free. All types. Senc[
S.ABE. for inquiries. D,
N ({ ) L’I‘D

T,
131 Kingston Road, Wimhbiledon,
Swl9. CHE 3955.

SERVICE SHEETS, also Current and
Obsolete  Valves for sale. JOHN
GILBERT ON

herd’s Bush Roa.d London
Phone: SHE 844

(continued overleaf)
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WANTED EDUCATIONAL
A PROMPT CASH OFFER for your | BECOME * TECHNICALLY QUALLI.
surp.us brand new Valves and [ FIED ” in your spare time., Guaran-
Transistors, R.H.S., Beverley House, | teed Dipioma and Exam, Home-study

Mannville Terrace, Bradford 7.

ABSOLUTE TOP PRICE paid for
Valves, Transistors, Components, etc.,
in quamtity, Try us firet. Cash by

WOLVERHAMPTON RADIO

1) n
XeNil)mTv SUPPLIES, 42 Darlington
Street, Wolverhampton. Tel.: 20315.
WANTED

VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WANTED: TEST GEAR, Meters,
Valves, Components, Communication
Bets, Amplifiers. Letters only. HUG-
GETT'S LTD. 2-4 Pawson’s Road,
West Croydon, Surrey.

WANTED: NEW Valyes and Tran-
sistors, any quantity. S. N, WILLETS,
43 Spon Lane, West Bromwich, Staffs.
Tel.: WES 2392.

WANTED: Electronlc Organ. Any
make, cheap. Box No. 47,

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. Valve Mail Order Co.,
211 A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

Courses in Radio, TV Servicing and

Maintenance, R, T.E.B., City and
Guilds, ete. Highly informative 120~
age QCuide—FREE! N.ILE. (Dept.

63), 148 Holborn, London ECIL.

* HOW AND WHY " of Radio and
E.ectronics made easy by a new, non-
mabths., practical way. Postal instruc-
tion based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free_ brochure
from: Dept. P.W.12, RADIOSTRUC-
TOR. Reading.

X -—b¢ Vb2-4ac

2a

DON'T FUMBLE

with Formulae. {st lesson
Master Mathema-~ and details
tics quickly and

easily the Under- FREE
standable Way.

The Dryden School of
UNDERSTANDABLE MATHEMATICS
H [IF8 Dryden Chambers, Oxford H
St., London, W.I,
Name
Address

LEARN RADIO AND ELECTRONICS
the new and practical way. Hosts of
absorbing experiments carrled out at
home_under expert guidance to teach
you Radio In a new, enjoyable and
interesting way. Construction, servic-
ing and fault-filnding on equipment
made easy for the first timel No
previous _experlence _needed. No
mathematics used. Free brochure
from: Dept. 11, P.W RADIO~
STRUCTOR, Reading.

EDUCATIONAL COURSES

COUNTY BOROUGH OF SOUTHAMPTON EDUCATION COMMITTEE
SOUTHAMPTON COLLEGE OF TECHNOLOGY

(incorporating Southampton Technical College)

Places are now being allocated in Full-Time Courses, beginning

September 1963, in

COMMUNICATION ENGINEERING

AND ELECTRONICS

Three years' course leading to College Diploma and exemption from
Graduate examination of British Institute of Radio Engineers. Minimum

age 17 years.

MARINE RADIO AND RADAR

Two years’ course leading to P.M.G. Ist class Certificate for Radio
Officers and M.O.T. Certificate in Radar Maintenance, qualifying for
employment as Radio and Radar Officers in Mercantile Marine. Minimum

age |6 years.

Full information and application forms obtainable from the Registrar,
College of Technology, St. Mary Street, Southampton, .

August, 1963
EDUCATIONAL

(continued)

THE MORSE CODE can be memorised
in less than ome hour by the Coros
System, 3/9 post free. COROS, 20
3t. Mary Street, Bridgwater.

THE Incorg?rated Practitioners_ in
Radio and Electroniecs (I.P.R.E.) Ltd.
Membership Conditions _booklet /-,
Sample copy of .P.R.E. Official
Journal 2/- post free. Secretary, 32
Kidlr‘nsore Road, Caversham, Reading,
Berks.

Radio
Telovision

& 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.II

RADIO OFFICERS see the world.
Immediate sea-going appointments.
QOur many recent SUCCESSEs provide
additional trainee vacancies during
1963. Day and boarding students.
Grants and Scholarships available.
Stamp for prospectus. IRELESS
COLLEGE, Colwyn Bay.

By repairing Radio and
TV Hets as a job or as &
spare time business. Our
practical course will show
you the way. No previous
experience s required.

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept, G77 READING, BERKS

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from that ereat book ‘The
Principies of TV Receiver Sqrvxcm%".\
10/6 ail book houses and radio whole-
salers, 1f not in stock from Secretary,
I.P.R.E.. 32 Kidmore Rd., Caversham,
Reading, Berks.

PIN-POINT TV TROUBLES IN TEN
MINUTES. The title can be imitated
but the contents never! The bogk
that really tells you how to fix
selevisions, Over 340 cross-indexed
pages. MUST be able to earn you
more thaa its cost within two weeks
or your money refunded. Price 33/-
mcl.'Fostage. Write for free trial te
SIM-TECH BOOKS, West End, South-
ampton, Hants.

—
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METAL WORK

METALWORK, All types cablnets,
chassis, racks, etc., to your sp=cifica-
tions. PHILPOTT'S METALWORKS
LTD., Chapman St., Loughborough.

SITUATIONS VACANT

CITY AND GUILDS (Elec:rical, eic.)
on ‘‘no pass—no fee' terms. Over
95% successes. For details of Eleciri-
cal Engineering, Applied Electronics.
Automation, etc.. send for our 148-
Bﬂfe handbook, free and po:tt free.
I1.ET. (Dept. 242A), 29 Wright's
Lane. London W8.

PUBLIGC SCHOOL leaver
as an Electronic and/or Electro-
Mechanical Trainee to assist ia the
design and constructlon of (ndustrial
controls for use In the manufacture

required

of glass fibre roducts.  Startin
salary £728. Write glv!n% detalls o
educatlon and Interests fo Fibrelite

Industries, Trafford Hall, Chester.

A.M.I.Mech.E,, A M.Crit.l.R.E., Cliy
and Guilds, G.O.E, ete., brings high
ay and security. “No pass—no pay”
erms. Over 95% successes. For
details of exems. and courses in all
branches of Emzlneerln?. Building,
Electronics, write for 148-page
handbook, free. BI.E.T. (Dept. 242B),
29 Wright's Lane, London WS8.

RADIO TECHMNICIANS required for
Ocean Weather Ships with a sound
knowledge of at least three of the fol-
lowing types of equipment: Single
8ide-band Transmitter, Radar Navi-
gational Radar Height-Finding Echo
Sounders and Radio Recelvers, Auto-
matic DF v.h.f, and MF, Low Voltage
Servo Recorders, Digital Telemetering
Equipment. Salary scale £636-1.036
per annum plus £120 per aonum
overtime allowance. Free food and
accommodation provided on board
ship. Applicants must be natural
born British subjects, Full details
from Shore Captain, Ocean Weather
Ship Base, Great Harbour, Greenock.
: Greenock 24291.

TV AND RADIO. A M.Brit.I.LR.E..
City and Guilds, R.T.E.B. Cert., etc..
on ‘“no pass—no fee' terms. Over
85% successes. For details of exams,
and courses (including practical
apparatus) in al] branches of Radio,
TV and Electronics write for 1438-
page handbook, free. B.I.ET, (Dept.
242G), 29 Wright's Lane, Loudon w8.

MISCELLANEOUS

Caces, Chassis, Frames, etc., anything
in metal. Send your drawing for quota-
ton. ‘One off’s’ with pleasure.

Stove enamolied any professional finish.
Sctecl Shelving, Drawer Units, etc.

RMoss Watson

40 MOURNT PLEASANT STREET
OLDHAM, LANCS, MAIN 9400

ELECTRONIC MusIC?

Then how about making yourself an
electric organ? Constructional data
avallable—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
&eybdals with 24 stops—uses 41 valves.
ith 1ts variable attack you can play
Classics and Swing.
Write NOW for free leaflet and further
detalls to C. & 8., 20 Maude Street,

A UNIQUE BUY! Recording :ape top
brand

Bargains ia all sizes.
B IC,

Tottenham Court Road, London Wl.
EUSton 6500.

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

SOUND RECORDINGS

jin. 1,200ft 19:6; Tin. 2.400ft
28/G. P, and 1/6 per spool.
S.A.E._for lis:.

KINGSLEY AND CO.. 132

The
R.S.G.B., 34/-. postag

British Semiconductor Survey. by Sinclair
15/-. postage 1/-,

I1-Ft Year Book 1963, new edition, 10/8,
pOStage 1/-.

Radio and Line Transmisslon, Vol. |, by
Danijelson, 21/-. postage 1/3.

More ahout Loudspeakers, by Briggs, §/6,
postage 1/-,

British Transistor Directory, by Bradley,
8/8, postage 9d.

Radio Control for Models, new edition by
Judd, 15/-, postage 1/-.

The Oscliloscope Book, by Bradley. 5/-
postage 6d.

UNIVERSAL BOOK CO.

A.R.R.L. RADIO AMATEURS
HANDBOOK 1963

New edition 36/-. Postage 2/3.
Amateur Radio Handbook. by
stage 2/3.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

D. & B. TELEVISION

South Wimbledon, London, S.W.19

Monday to Saturday, 10 a.m. to 7 p.m.

Nearest Tube:

YOUR PROBLEMS ARE OUR BUSINESS
MOST LINE-OUTPUTClRANSFORMERS

(Wimbiedon) LIMITED
131 & 131a, Kingston Road.

Phone: CHErrywood 3955 .
OPEN
(Except Wednesday, | p.m.)

South Wimbledon (Northern Line)

COMPARE OUR PRICES
For the Finest in the Country

IN STO!

Guaranteed 3 Months, New Low Prices

EB9I 2/6 | PCLB2 5/. | UBOI 1776
EBFBO0  5/6 | PCLBI 5/6 | UAF42 56
ECC8! 4/- | PCLB4 7'- | UBC4l 56
ECC82 4/- | PLI] 7'6 | UCCB4 86
ECC83 476 | PLI6 7'6 | UCFBO 8/6
ECL8O 4/6 | PLIS 12/- | UF42 3/
ECL82 4/6 | PL8I 6/6 | 6F| 36
EF80 2'6 | PL82 5. | 6FI2 2/
EF8S 5. | pL83 5/6 | 6FI3 56
EF9I 2/- | PL84 5. | 6FI5 6/6
EL33 56 { PY3I 7. | 6LI 76
EL84 5/. 1 PY32 8i- | 6L18 66
EYSI 36 | PY8O 4/~ | 6P25 5’6
EY86 5. | PY8I 4/. | 6P28 8/6
EZ80 4/6 | PY82 4/- | 10FI 3’6
EZ8I 5/- | PYBY: 6/6 | |0PI3 7'
GZ32 5/6 | PZ30 76 | 10PI4  6'9
GZ34 8/- 2001 56
KT33¢ 4/ | U24 8/- | 20F2 6/6
KT36 8/- | U2S 7'6 | 20L1 919
KTél 6/9 | U26 6'¢ | 20PI 76
KTé63 5. | U3t 7!- | 20P3 8/-
PCC84 5/- | U52 4'6 | 20P4 1276
PCF80 5/~ | UI9I 79 | 20P5 8/-
PCF86  7/- | U3ol 10~ | 30P4 7'6

Surplus or Ex-Equipment Valves

We pride ourselves that we can obtain and
supply any TV spare. Please ask us for ANY
components you may require we are almost
certain to have them.

TERMS: S.A.E. all inquiries. C.W.O, C.O0.D.

‘Satisfaction assured. Return Post Service

5/- extra. Postage on Valves éd. each.
C.R.T.s 12/6 inc. Insurance.

I)nrllnzton.'Dnlrhnm. Send 2id. Stamp,
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ULTRA VIOLET BULBS

| Easy to use source ot UV tor dozens ol prac-

ticai and experimental uses.
1z volt 6 walt AC/DC SBC ¢/6. P. & P, 1'-
12 voul 60 watt AC/DC SBC 8/6. P. & P. |y-
Tians'ormer to suit the above: Input
240 A.C. OQutput 12 Volt A.C. 3b wall, 16/6.
P. & P. /6. Input 200-240 A.C. 12 volt A.C. 6L
watt, 22/6. P, & P. 316,
Set of 4 colours FLUORESCENT Paint,
Red, Orange. Green and Blue in § 0z, tins
Ideal for use with the above Ultra Violet
Bulbs, 9/8. P. & P. 1/6.
BUILD AN EFFICIENT STROBE UNKI
FOR ONLY 37/6.
The ideal Instrument tor workshop, lab. or
tactory. This wonder{ul device enables you
to ‘““treeze” motion and examine moving
Parts as stationary. We supply a simple
circuit diagram and :.1l electrical parts tn-
cluding the NSP2 Strobe tube which will
enable you to eastly and quickly construct
a unit for Infinite variety of speeds, irom 1
flash in several seconds to several thousands
per minute. New modified circuits bring
price down to 37/6 plus 3f- P. & P.
NSP2 V&Y STROBROTRON FLASH-
TUBE made by Ferrantl, brand pew, 1.0.
base. Price 15/-. P. & P.
MAGNETIC COUNTERS

I IMPULSES I'ER SECOND
Very latest Iigh Speed type ¢
ex P.O. guaranteed perfect,
type No. 10CB, cotl 2, ohms,
tor 48 volt D.C. operation (will
WOrk on 36 voit), overal] size 4 x
1 x 1n.  Aiso available, type
101A which can be used as an
lnLerestmf accessory with our
Strobe unjt. Either type price
16/-. P. & P. 146,

‘ariable
Voltage Transformer

Input 230 v. A.C. Output
. at 25 amp. Fuliy
shrouded,

ircm stock. 6. 8, 10 and
amp. Write for detalls,

4,000 Oun Headphones, brand new (Im-
ported). 12/¢ each pair, P. & P. 1/6.
SIEMENS H.S. RELAY. Very latest type
sealed. HSEE. 1,700 ohms plus 1,700 ohms,
?lnq';le&C{:O contacts. Price 16/6 each, plus
- P. 5

VOLT 40 A.H. ACCUMULATOR, in
metal case with leather carrying handle,
New. Price 27/6, carriage 8/-,
500 MICROAMP SUB-MINIATURE M/(
METER. 14in. diameter. flush mounting,
single hole hxing. Scaled 0~ mA, Supplied
with Resistor ior use as lmA if required
20/6 plus 1/- P, & P.
230 VOLT A.C. GEARED MOTORS
Type B16G 80 r.p.m.. .26 (b. inch, .6,
P.P. 2/, Type D16G 6 r.p.m.. 1.7 Ib. inch,
£2.0.6. P.P. 2/6. Tyge D16G, 18 r.p.m., 1.4¢
1b.1nch. £2.12.6. P.P. 2/C.
LIGII'T SENSITIVE SWITCH. Complete
kit of parts, including ORP.12 Cadmium
Sulphide Photocell, Relay, 'Transistor and
Circuit. etc,, price 25/, plus 2/6 P. & P.
Additional ORP.12, 8/6 each plus 1/- P. & P
{Regrel not supplied separately).
AVO METER MOBDEL 7. Individualls
tested on all ranges and guaranteed. in-
clusive ol Test Leads, £11.0.0 each. P. & P
5/-. Case 20/-.
MINIATURE LEAD ACID ACCUMU-
LATORS. (Brand New). 2V, 1.5 A.H. Size
4x1 n. Wt. approx, 1 lb, 16/6 for 3
P. & P. 1/6. 12V. 0.75 A.H. Size 4x 3 x ljin
Wt. approx. 2 Ib. (can be used as double 6V
15/6 each. P, & P. 1/6.

TRANSISTORS

0C30 10/~ OCT5 7~ Get 114 5
0Cc4l - 0C8 6/~  Get 573 12/C
0C45 &/~  OCI7 8/~ Get 673 25/-
0OC45 9/- 0cCl 12/~ M/Palr

M/Palr OC170 9/6 1N135A 4
0OCT71 5/- OCITl 10/6 2N458 20/
0C72 - OC 10/6 28005 30/
0C72 14/~ 0OC20l 21/~ 28013 100/-

M/Pail Get 104 6/~ SB35  7/6
0Cc73 6/- Get105 10/~ TK20B 4/

SERVICE TRADING CO.

All Malil Orders also callers,
4749 High Street, Kingston on Thamer
Tel: KINgston 3450

Personal callers only
9 Little Newport Street, London W.C.2
(off Leicester S8quare)
Tel: GERrard 05676, ,
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TRANSFORMERS. Auto types—
VALVES - SUMMER SEASON PRICES 60 watt 1576 ea., 150 watt 2179 ea,,
\ 500 watt 52/6 ea. 3 way mounting
N DAF96 - | ECF80 107- | EL4 8/- | PL36 1216 type, primary 200/250 volts, second-
N DF96 71- | ECHA42 8/- | EL84 76 | PL8I 916 ary 30 volts at 2 amps, with tappings
ALPRA DL%6 7! | ECHSI 8/- | EYSI 8/- | PL82 76 in steps of three up to the maximum
A A EBC33 576 l ECL8O 8l- | PCC84 76 | PY32 12/6 § 302179 ea. Mains Standard Primary,
) ECC8I L ECL82 8/6 | PCF80 716 | PY8I 716 § 250-0-250 volts, 80 mA, 6.3 at 4
/ \ ECC82 516 | EF80 6/- | PCL82 10/- | U25 10/- amps, 5 volts at 2 amps, both tapped
/ \ ECC83 6l- | EF86 10/- | PCL83 1076 | UCLS83 t0/- § 4 volts, 2119 ea. As above with

350-0-350 volts, 2179 ea.

CHASSIS
Aluminium Undrilled with Reinforced
Corner, available in the following sizes:

6in. x 4in. x 23in, 16 each
8in. x 23in - ... 6/3each
t0in. . x 2%in. w. 713 each
12in, x 3in. x 24in. ove 5/9 each
12in, in. x 23in. 58 69 each
t2in. in. x 24in. ove . Bl6each
l4in. x 3in. x 24in. o w. bl-each
I4in, in. x 2%in. v.. 12/-cach
16in. x 6in. x 24in. 9/3 each

16in. x 10in. x 24in. ., .. l4l-each
All are four-sided—ideal for radio receivers,
amplifiers, power pajks. etc.

MTP 3, E.K.E. 9 V. POWER UNIT
A 9 V. power supply unit to operate any

transistor equipment from A.C. mains
235/245 V. 50 ap.s. Specification: Full wave

bridge, contact cooled rectifier: Zener
stabilised and transistor regplated D.C.
output. Less than 2 V. variation from no

load to 30 mA. consumption. Fully safe-
guarded against all accidental shorts or
overloads, with no fuses to replace. Maxi-
mum continuous rating 50 mA. at 50 deg. C.
ambient. Nylon bobbin, impregnated
transformer. The whole mounted on plated
sub-chassis with 2 fixing holes. Size:4x2x
3in. 45/- ea.

TERMS: Cash with Order or C.O.D. Postage and Packing Charges extra. Single
Please include sufficient postage with your order. Minimum

TRANSISTORS AND DIODES

Transistors 2-OC72 16!~ | Matched Prs.
ACI107 1476 | OC74 B/~ | 2xOC72 16/~
ADI40 250 | OC78 8- | 2,0C78 16/
AFlo2 2716 | 9S8!, & ;
OC8IM 8!~ | Germanium
AFi14 11| oce2 10/ iodes
AFII5 1076 | OCS83 &'- | BYI0O 13/-
AFI16 10/. | OCI70 976 | OA7O0  3I-
AFI17  9'6 | OCI71 l0t6 | OA79  3I-
AFI18 20/. | OCP7I 25/- | 2-OA79 6/-
AF124 10/- | TK1000C OA8I  2'6
AFI25 10/6 | Mixer 9/3 | OA90  3/-
AF126 10/~ | TK1000C OA9l  3I-
AFI27 916 | IF & IF2 OA95 36
OCI6W3s/- | 18/-perpair | OA210 976
OCl9 25/- | TKI0DIC GEX34 4/-
OC26 125/-| DR 8- | GEX35 4!-
8244 &l TéIOOIC GEX36 10/-
44M 973 P
OC45 6~ | T6l-perpair | Sundry Types
OC45M  9/- | TK1002C PXAI02 4/-
OC70 6/6 | DR 9/3 | Red Spot 3/6
OC71  §/- | TKIO02COP | White
OCc72 8/- 18/-perpair Spot 5/

A set of Transistors comprising | OC44,
2 OC45, | OCBID, 2 OC8I, 32/6 set.
Set of Audio Transistors, } x OC8I, 2 x
OC8I, Driver Matched Pair, 1576 set.

TRANSISTOR AMPLIFIER

PP/4 E.K.E. Board Type | WT Amplifier.
Isolated 3 ohm speaker output. Two good
quality transformers, each having 13 x 4in.
stack and nylon bobbin. Preset volume
control mounted integral; flying leads for
9 V. D.C. supply. Two input points with
sensitivities of 10 mV, and 250 mV, for full
output. Distortion > 1% at 750 mW,
Frequency Response 80 ¢.p.s.—8 Kes.+3 dB
rel. | Ke¢/c. Consumption quiescent, 7 mA.
Average loading, 35-40 mA. Size: 33 x 23 x
13in. Price 42/- ea. nett. Postage 2/6 extra.
GRAMOPHONE UNITS

BSR TUI2 unit, with Mono TC8H cartridge,
£€3.19.6. BSR GU7 unit, with TC8M or
TC8H cartridge, Mono, £4.15.0. BSR GU7
unit, with TC8S cartridge, stereo, £5.5.0.
Garrard Autoslim, automatic, with GC8
Mono cartridge, £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 UAI4 with
TC8 mono cartridge, £6.6.0. BSR Monarch
UAI4 with TC8S Stereo cartridge, £7.7.0.
BSR Monarch UAté with TC8 Mono car-
tridge, £6.19.6. BSR Monarch UAI6 with
TC8S Stereo cartridge, £7.19.6.

valves 9d., Minimum Parcel Post charges 2/-.
C.0.D. fee and postage 3/6.

ALPHA RADIO SUPPLY €O., 103 Leeds Terrace, Wintoun Street, LEEDS 7

Come and See Our
NEW SUPER STORE

The Finest in the |
MIDLANDS

All the usual lines
& MANY NEW ONES

REPANCO

TRANSFORMERS FOR
TRANSISTOR AMPLIFIERS

TT23 Interstage Transformer 2216 (P.P. 1/6)
TT24 Output Transformer 2216 (P.P. 1/6)

Send 3d. stamp for latest catalogue of REPANCO components
Mail order and trade:
Radio Experimental Products Ltd.
33 Much Park St., Coventry
Wholesale and Export:
R

O'Briens Buildings, 203-269 Foleshill Road

10 WATT

EPANCO Ltd.

Coventry.

Now in a new 3rd edition . ..

A BEGINNER’S GUIDE

Eddystone, Armstrong,
Quad, Leak, etc.
Ex Stock.

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone as before: CEN 1635

' TO TELEVISION

The modern miracle of television is here explained in a
series of seventeen lessons. Written in non-technical
language which the veriest beginner can understand, the
reader is taken by easy stages through every aspect of TV
transmission and reception. A further lesson has been
added on the conversion of 405 to 625 line pictures. It is a
companion volume to the “Beginner’s Guide to Radio”,
a best seller which has already sold over 75,000 ccpies.

Only 8s. 6d. from alt booksellers

... or. in case of difficulty, 9s. 6d. by post from George Newnes Ltd.,

Tower

House, Southampton St., London, W.C.2.
NEWNES
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READY BUIIL,

READY 'TO GO

Lisian in comfort 1o your favuurite progeanmes;
wihowl annoying whers with the

“PORTO-BELLO”’

Our Perscaal Transisior Pocket Kadio
desiyned exclusively for personal use,

Works anywhere. any
time—our spect..) circuit
with built-io ferrite rod
aeria) ensurca wobndertul
reception over Lhe full
medium ~ wave  band.
B. Home, Light,
Luzemboury and many
Continental ttations.
Cainpletety portaile,
compact size, ouly
2} x 3¢ x lin,, elips into
pocket, NO EXTERNAL 3

AERIAL OR ©£ARTH Earpiece 5/- extra.  Battery 2/8 extrn,
REQUIRED. Condenser tunfng and with “exciusive” separate fine tuning
controj 1or “spot on'’ etation selection. Complete station separation Tuakes
this ideai for use us Tape Jack for recording or tunsr unit for amplifier.

COMMANDER IV CRYSTAL
SET

Covers the full medium wave band
and is ideal for use In Bedroom, ete.
Requrer NO batteries—iasts for
ever, QOperates with minjature
persopal earpiece. Attractive case
and diai-—s Radlo set in ministure.
PRICE 10/- P.&P.2-
Earpiece b/- extra.

Both fully guaraateed.

rharenadio

1, OLIVER ROAD, LONDON, E.I7

PRACTICAL WIRELESS
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« TECHNICAL

« TRAINING

* in radio

v lelevision and
. electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc., an 1.C.S.
Course will help you to success. You learn at home
in your own time, under expert tuition, Moderate
fees include all books.

EXAMINATION COURSES FOR:—

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

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

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

" EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY
TEL. CRO. 9186

VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

11 7/8| 6 BES 7I-}12AU7 8/9 DH78  7/6 EF8¢ 8/- PLB2 Ti-
102 7/6|6BHE  5/8/12AX7 6/9/DH7T 6/ EF9L 4/~ PLBS Tl
3 d/-88BJg 5/8/12BEG  B/8|DHI142 8/6 EFe2 5/6| PY8l  6/8
111 8/-|6BR7  8/9/12BH7 10/6 DH10 10/-|EL4Ll  §/6(PYs2 3/
1F, 7/6 6BWG¢  6/8/12KBUTI1/- DKy  7/6|EL84 7/~ PY83  %5/8
KDl 8/-[6BW?  7/-112QiGT 7/8 DKYs  8/- EMS4 10/- | R1Y 10/
1FDbyY 718 12 /-1 128N7 4y~ DLY2  E/B(EMS5  10/- 3841 8/8
1K1 §f-|6112  afali6A5 8- DLS4  6/L[EY51 58| U5z e
1910 U6 OHAGT  2/./iMAQS  9/8(L1LYS 8/-|EY8R1 10/-|U76 e
IPLL §/6{8JTGT  7/82aA60  7/6/EBY1  4j- EZ40 T/ |UT8 8/~
115 6/- GR7G  5/8(25L6GT 7/8 LBC41 10/-1iZ8v  6/-|Uls2  3/6
186 8/ 6K 804 8/-12524G 9/« EBFRO 8/6|LZ81 6/8  UBC41 8/8
T4 2/8{6Q7G  5/8/30CL  7/8/ECC8I 8/~ HVR2 0/6/UCH42 B/6
1U5 5/6|88LiGT 8/-|30L1 7/8|ECC82  8/9|KT33C 6/- UFsl 8/6
Q4 8/-|68NTGT 6/« 351.6GT 78 EOC83 6/8|N17 5/9 | UL41 8/6
984 &5/8/8VeG 7/8/36W4  8/6|LCCS4  7/6/N18 8/-UY4L /8
Vs 6/6/6X4 5/=i85%4GT 8/ ECFS0 816(N19 76 w17 e
LY3QT 5/- 6X5G  5/9(3783 7/6|ECF82  8/-IN709  G/-|Wid 4/8
824G 7i817%7 9/8(80 8/~ CH42 9/-/PCCB4 75/6|W142  8f8
B6AKS  6/C|8D3 4/«|DAFOL 7/8|CHB1 10/- PCFS0 7/6|X17 58
GALD 4/~ 9D7 8/8/DAF9S  8/- [ECLBO 8/6/PCFS2 %/8|X142  9/-
6AMS 4/-|12ADS 11/8|DCCY0 12/6 ECLS2  8/-|PCL82  8/-| X150 8/
6AT6  8/- 12AH8 10/-|DF91  3/-|EF4l  9/-(PCL84 8/ |Z77 4f-
SBAY 5/-112AT7 6/~ DF96 8/-EF80 8/-PL81 IEIGIZDH 8

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE.
FREE WITH EVERY PURCHASE

High Stability Resistors {W 5% 50 0 to 1M, 9d. Midget Ceramics 500 v. 9d.
Coax. Super quality }in., 8d. yd. Plugs 9d. Sockets 8d. Silicon H.T. Rects.
£50v. 300 MA 4in. x {in. 8/6. Contact Cooled 250v. 50 MA 8/6. 85 MA 8/6.

NEW TRANSISTORS BY MULLARD. OCIS. OC26. OC66. £5/-: OC44,

OC43, 9/-; OL70, OCTI, 6/-; OUT2, 7/6; OU7T2 watched in pre. 16/-;
0C74, 0075, OU78, OL81, 7/8; OCB2, OCI70, 9/6.
VALVES MATCHED IN PAIRS
Push

EL34 27/8, ELR4 15/-, N709 15/-, 6V6G 15/-. GBW6 14/- per pair.
Pull O.P. Trausiormer for sbove 3 15 @ 14/6. P. & P. 1/6. 12in. P.M.
Bpeakers 3 1 24/6. Baker's "Selhurst” 12in. 15 Q 15W, 80/- 12iu, Btereo

Model £6.15.0.
SETS OF VALVES

DEK91, DF91, DAF91, DL92 or DL84,.18/6 ECH42, EF4l. EBC4l,
2

DK96, DF96, DAF96, DL ..22/8 EL41; EZ40,.,... 37/8

1C3, 1F], 1FD1, 1P1 ..27/8 UCH42, EF4l, EBCA1,

1R5, 1T4, 185, 384, or 3V4,,.,.... ....18/8 UL4l, UY4l,.,.,.85/-
Poatage and packing 6d. Over £1 post tree, C.0.D. ¢/-

LEARN AS YOU BUILD

Practical Radio
Servicing Course

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

Post this Coupon TO DAY/ |G

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

Member of the Association of British Correspondence Colleges
F——_--——-------—--—‘

l INTERNATIONAL CORRESPONDENCE l
| SCHoOOLS |
| (Dept. 171), Intertext House, Parkgate Road, i
I London, S.W.II. l
] Please send book on I
| Name Age l
| (Block Letters Please) |
I Address P l
i |
i i
: Occupation . 8.63 !

INTERNATIONAL CORRESPONDENCE SCHOOLS
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‘,————-COVI‘\IU\'ICATIOV RECEIVER
CRlD(J/sMUD Covers 60 kc/s-30 Mc/s in 6 bands. 11 valves,
2R.F., and 3 L.F. stages. Crystal gate. B.F.O.. etc. Ready for
200/250 volt a.c. MAINS. 2} watts output for 3 0 Speaker. BRAND
NEWl in original packing, £35, carr. £2. S.A.E. for illustrated

detai

HRO SENIOR RE,CEI\ ERS. Complete with 9 colls, £17.10.0.
8.A E. for full detai

PCR-3 RECEI VERs 3-wave bands. medium wave and 2
short wave, from 120-13 metres. Good condition, tested 8 gns.
Carr. 10/-. A.C. mains internal power supply £2 extra.
SILICON RECTIFIERS. Type IEA2 (f x 1in.) will handle 250 volts
at up to 500mA. Replaces any TV metal rectifier. 7/8.

MOVING COIL PHONES, Finest quality Canadian with
Chamois ear muffs and leather-covered headband. With lead
and jack plug. Noise excluding. supremely comfortable.
BRAND NEW 22/6. post 1/6.
AVOL, C & R BRIDGE. Capacity 5 pFd to 50 mFd. tesistance 5Q
to 50 Q. Inductance can be measured against external standard.
Balance is indicated on a meter which can be used as a valve volt-

PRACTICAL WIRELESS

August, 1963

Stamp for | DUKE & CO. (LONDON) LTD.
FREE 621/3 Romford Road, Manor Park, E.12 ILFord
LIST | Liverpool St.—Manor Pk.—I10 mins. 6001/2/3

Phone

SPEAKERS
'Y
EACH

P.P. 2/3.
6in. 8in. 7in. x 4in. Money back

guaranteed. Enquire for other
sizes. Ex. mfd. salvage.

TAPE CABINETS 20/-

TELEPHONE HANDSETS
per
1576 P, P&P. 416

G.P.O. standard pat-
tern. House to
Workshop, garage,
inter-office, etc.
Works off any smail battery.

Regunned TV TUBES
2lin., 9976 17in., 7976
15, 14, 12in., 5976
Guaranteed One Year
tns. and Carr., 10/-,

meter from 0.1 to 15 v. Leakage test and Power Factor scale. To fit BS.R. and Collaro | Add 10/ refundable on OLD
.C. mains operation. Tested and guaranteed and in superlative Studioc Decks. Carrlage 5/-. | TUBE. 10° Tubes in Stock.
sohdition. £9.10.0, plus 5/- P. Ex-Rental
AVO WIDE R\VGL SIGNAL GENERATORS. Six turret Condensers. 100, .I0’-, New. 121, 3I/74 36/24, 141,
operated ranges covering 50 Kc/s to 80 Mc/s, For use on stan- Assorted electrolytics & PFs. Is, I4KP4 and others.
dard A.C. mains. Packed in original transit cases with *®  Set tested. Carr. 5/-
accessorles Post.—war type in new condition. £15. Carriage Resistances. 100—5/-. - —
10/-. REAL BARG | Assorted sizes, watts, grades.  VALVES 9d. Each
AR5 SPARE VAL\’Es Complete set of BRAND NEW Indivi- - — | 1000's available. Most types.
dually boxed original valves (14). 50/-. P. & P. 2/6. Variable Pots. 40, 10/-. New. | Post & ?a‘cklng Id. each.
TRCA AR-85 SPEAKERS. 3 0 8in. P.M. speaker in heaVy gauge TV or Padio. Assorted P.P.2/6. Minimum 6éd.
Sk e S
un: W, for - P.&P.5/-
ﬁR-sB VIBé{(S\Z’;l‘;OR t.li,f?cstFor 6NV o;l:eratlinr' i:omplete with COMPLETE * o TELEVISIONS
Pbra}c’ors;m rectifier. BRAND NEW in origiual cartons, 17/6. 14 INCH N 17 INCH

g‘u.uy guaranteed, 95/-.

AERIAL KITS. Comprising seven 4ft. aerial ~ods making a 16ft.
and a 12ft. aerial. There is also an aerial base with a ground spike.
All in a steel carrying tube with web strap. 22/6. carr. 4/-.

£7.10.0

P.2/6.

CHARLES BRITAIN (RADIO) LTD.

11 UPPER SAINT MARTINS LANE, LONDON, W.C.2
TEMple Bar

Shop Hours 9-6 p.on. (S-1 pom. T hursdau)
Open aill day Saturday.

all channels
in Shop.

Shown working

MULT!METhR SPECIAL. MODL L CT-300. 20,000 Q/V Legs—39/6perset
DC volts: 0 to 2.5-10-50-250-500:5,000 (20K 0/V). AC voits: 0 to 100% Guaranteed..

-250-500-1,000 (10KQ/V). DC Current: 0 to 50 RA. 5 mA, Part exchange
60mA, 500mA. RESISTANCE: 0 to 12K 0, 120K Q. 1.2Ma, 12M 0. 12 hs' Eull allowance on
Mid scale 60, 600, 6K, 60K ohms. Decibels - 20 to + 62. In neat MONLs e B ANYTHING
moulded case 5t x 3 x 1tin., with leather carryving handle, com- Written USEFUL

lete with batteries, leads and instructions. BRAND NEW. Guarantee.

£11.10.0

Personal collection

advised, or insured

Carr. " 4in. 20/-,
17in. 30/-,

VALVE SAME DAY SERVICE » |NDERSTANDING
NEW! TESTED! GUARANTEED! AM ATEUR RA D I []
sETs 1R5, 185, 1T4, 384, 3V4, DAF91 DF91, DK91 DL92. DL94 .. Set of4for 17/-
- ———— 22 1D PRINCIPLES-CONSTRUCTION
1ATGT 9/- | 6SN7GT 4/9 | 185BT 19/6 | ECC84 6/9 | KT6L  7/6 | UT8 4/3
iD5 7/6 | 6UsGT 9/9 | AC/TH119/6 | EO! 273 | MUl4 8/~ | U191 11/- OPER A"ON
GT 8/6 | 6V6G  38/11 | AZL  12/6 | ECF80 3/~ | MX40 13/6 | U2l  9/8
INSGT 8/9 | 6V6GT 6/6 | CBLY 12/~ | ECFe2 7/9 | Nig 7- | U282 1476 } .
1R5 5/~ X4 4/3 | CCH35 13/8 | EC 6/6 | N37 10/~ | U291 11/~ A New A.R.R.L. Publication
181 76 | 6X56T 6/ | CL33 9/6 | ECH42 8/3 | PC95 "9/~ | Usol  12/-
185 4/- | 6/30L2  8/6 | CYl  12/6 | ECH8L /9 | PCOT  9/- | Usol  18/- 18/. Postage 113
1T4 3/- | 787 8- | Cyar “5/9 | ECL&) @/3 | BCCs¢  6/3 | UABCEO 5/9
Booglk finem Bl Uinm U aee o
354 5/- H? 5/9 | DAF9% 6/6 | EF3TA  6/- CF80 6/ UBF80 7/ SEMICONDUCTOR CIRCUIT
3V 5/9 S7 9/- | DCC9%0 6/9 | EF39 3/9 | PCF82 8/ UBF89 7/ DESIGN, by R. V. Leedham. 776,
BU4G 4/ | TY4 /- | DF33  8/9 | EFa0 11/- | PCF8§ 8/6 | UBL2l 13/ Postage i/-.
6V4G 8- | 1061  g9/¢ | DFO1  3/- | EF4l /3 | PCL&2 7/3 | UC92 7/
8Y3GT b5/~ | 1002 13/- | DF9%  6/8 | EF42  6/3 | PCL83 8- | UCC8s 11/ HI-FI YEAR BOOK 1963 Edn. 1076,
574G 8/9 | 10LD11 10/9 | DH76 4/3 | EF80  4/3 | PCL81 5/9 | UCCS5 6 Postage /-
6AL5 . 2/6 | 12AT8 4/9 | DH 4/9 | EF! 5/~ | PCL85 8/6 | UCF80 10/
e o |\am oyl DEn sn) EOm G e Ty L e S EASYT GBI
6AT6 4/9 | 19AX7 4/p | DK92 6/ | EF91  3/3 | PL38  9/3 | UCHSL 17/ gl‘i’c':l]g::b%g by IJEAssch;oed;r 27/-,
6BA6  5/3 | 12K7GT 4/3 | DK 7- | EF 2/8 | PL8L  7/9 | UCLe2 8/ P A ol 5 3
AR R R B AR St
6BHo. '5/9 | 1273~ 8/6/| DLe2 5 | ELal  %/9 | PLea %6 | UFe & BASIE & Konan Sor AT
S8 oo | lbaec 138 | Dre &8 [ Ersi W I Dkss B8 | Uta 14 B S
6FL ~ “9/8 | 201 15/ | EABCSO & | EM3¢ 73 | PY32 /3 | UL 9/ T N e A pfly
6F13  O/6 | 20p4 13/11 | EAF42 8/- | EM80 %/3 | PY33 10/- | UL84 @/ K pEda- by B
SELL (US| PO M0 Ehohe US| BMei e | DYst  on | USTC @i P e
6KIGT "4/3 | ;1SU 17/6 | EBC4L 7/3 | EMS5  9/3 | P¥82  »5/6 | UY2l 11)- RADIO VALVE DATA, compiled by
6K8G %;g 30%}45 %gf% %gggg zfé %¥gé g;g gﬁi&i 1(}7/;; H%é 5;9 Wireless World. 6/-, Postage 10d.
6 2o REL LS BRI 198 | B2 WR | THhc 18 | VER 88 COMPLETE CATALOGUE I/
6L19° 10/ | 30PL13 11/- | EBL31 17/- | EZ4l 716 | U2 15/- | yp41 51~
LD B8 | 3545 14/~ | ECCK 8/6 | EZ80 /6 e 218 | wre 4/
& g e 2 b ma b IR Ve i D
6Q7GT 4/9 U50 w129 14/-
6SL7GT 6/6 | 50L6GT 7/- | ECC83 7/- | KT32  6/6 | Us2 i8 1 zm 33 } fg",'T’;“'Nj kARGESTTjT*?C'ﬁ'gTSu
l Post sd Der valve b Ol rlusz:n PR"'IAEFICZH S.IC.RHIECSETOO
BEADERS ll[‘n 0 Any Pa.rcel " Insured 19- ED
Against Damage In LONDO N, wW.2
24 COLBERG PLACE, STAMFORD HILL Tmél(s)ltl)sdf.’:x,‘:;l&ua Phone: PADdington 4185
LONDON N.16 STA. 4587 T e Qpen 6 days 9-6 pan
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PRACTICAL WIRELESS N

THE COROVER ‘¢’

This superhet receive e
very latest clrcuitry, ¢ transis-
tors and two diodes and is
fully tunabte over both m:

and [ong waveban

stages uses three Mu. d AF. 117

alloy diffused transistors with

QA7 and OA91 diodes. output—

OC81D and two OC8l's in push-

pull. LF. frequency 470 Kc/s.

Large internal ferrite rod aerial

gives excellent reception over all
ranges. 3inch high flux speaker has a maxtmum output o 3Wmw.
Operates on four 1.5 v. pen torch batteries. Ail components are
mounted on a single printed circuit board. Attractive plastic
case with carrying handle—fitted sockets foT personal earpieces,
tape recorder and car aerlal. Size 6} x 4 x 1jin.

MAY BE BUILT FOR £5.7.6 All parts soid separately.
P, & P. 4/- extra. (Data and instructions 2/6, {ree 1f all parts
bought.)

THE
‘REALISTIC 7

A fully transistorised Portable
Recelver made to the highest §
professional standards—is now
avallable to thehomeconstructor. 2
Comprises 7 Mullard Trans. OC44,
20C48'3,0C71, OC81D, and 2 OC81's
lus OA70 Crystal Diode. Delivers
milliwatt output to 4in. high ¢
flux speaker—I.F. frequency 470
Ke/s.—fully tunable over medium
and long wavebands. All components mounted on single printed
circuit board. size 5} x 5¢in. 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. Complete with full instructions. All parts soid separately.
WIRECOMP'S 5 19
PRICE ONLY 9 9 Battery 3/9 extra.
P. & P, 4/t extra. (Clrcuit diagram 2/6, free if ali parts bought.)

LOOK = NEW PRICES! BUILD IT — TODAY!

y 1he SPRIT

A unique Wirecomp otfer. The Sprite is a
six transistor superhet Miniature Pocket
Radio of Commercial Quality—offered to
you in three main pre-assembled units—
which together with simple wirlng—enable
jyou to build it in only one hour!

[4

Fully tunable over Long and Medium wavebands. Uses printed H
cireult and High sensitivity internal ferrite rod aerial. LF.
frequency 470 Kc/s.Transistors: 3 Philco 2067's, 2 Mullard OC81M's, ¢
OC81DM and QA90 diode. 3 inch speaker. Works on single PP3 #
battery. Supplied with the complete R.F. and I.F. stages. Driver é
and Output stages, ready built and mounted on the printed cir- 9
cult; for final assembly you only have to fit the wave-change‘
switch, tuning condenser and drive, volume control, earphone
socket and aerial rod. In very attractive plastic case, size
4x 2} x 3in. All parts sold separately. [}
¢
[4
¢

WIRECOMP’S 79/6

BARGAIN PRICE

Real Calf Leather Case, wrist strap and Persona! Earphone with
case and Battery, 12/6 extra.

. & P, 3/§ extra, (Data and Instructions 2/6, free if all parts
bought.)

WIRECOMP ELECTRONICS:
378 HARROW ROAD, LONDON, W9,

TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day
Saturday. Obnhosite Paddington General Hospital
Buses I8B und 36 pass the door.

Announcing the opening of

BERWICK

ELECTRONICS
LTD

For the service man,

e ne:v:csittiggd oSt enthusiast, novice or
experienced old hand there

CO/?,Z%’,;ISENT is always something new

at Berwick!

NO LISTS READY YET BUT WE ARE READY AND
OPEN FOR CUSTOMERS. MAKE A POINT OF VISITING
BERWICK ELECTRONICS

Everything electronic from Car Aerials
to Signal Generators—from Amplifiers
to Rectifiers—Tygan, Aluminium Chassis,
Mains transformers, Test meters, F.H.P.
Motors & literally thousands of small
components.

Hours: 9 am. to 6 p.m. (Sat. to | p.m.)

BERWICK ELECTRONICS [, TD
10 BERWICK STREET, LONDON, W.1

Telephone GERrard 8152
and 100 TIB STREET, MANCHESTER

ADD TAPE TO YOUR HI-FI

WITH A MARTIN
RECORDAKIT

PRE-AMP
ASSEMBLY

AVAILABLE

WITH OR WITHOUT flezmg
DECKS FOR BUILDING Saving
IN 3 DIFFERENT WAYS oo,
MARTIN RECORDAKIT PRE-AMP ASSEMBLIES | 2 Traek

are available for 2 or 4 track use with Collaro Pre-Amp
Studio Deck or B.S.R. Monardeck. Amplifying Kit alone 8 gns
portions are supplied assembled with valves on 4 Track
printed circuit boards. Kits may be bought for Pre-Amp
pre-amp alone, with deck for mounting into Kit alone 9 gns
existing cabinet, or with deck and modern Kit with
polished wood cabinet. Whichever way suits you, polished wood
these Recordakits provide a wonderful way to Cabinet and
add tape to existing installations for very little Deck

expense, and give wonderful quality. from 17 gns

MARTIN ELECTRONICS LTD.
155 High St., Brentford, Middx.

RECOI{DAK]TSI Latest Recordakits ‘feaflets please!

From Radio Stockists |NAME
or direct in cases of ]ADDRESS

MARTIN

difficulty  write or
phone
ISLeworth 5885/116!

ipp8
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MICRO-MINIATURE
TRANSISTOR AMPLIFIERS

Brilliantly constructed with incredibly
minute yet robust components and
providing ideal packaged units for
robes, electronic stethoscopes, signal
racers, listening devices. teléphone
amplifiers, etc. Each has an overall gain
of about 40 db. and a substantially flat
response over the range 500-3,000 c/s.
Each. type can be operated from a tiny
%’alll‘ary cell size only % in. diam. z § in.
ck.

TYPE 2 Three transistor, completely
encapsulated. rectangular pattern, size

x ¢ x in. thick. Input impedance
300-350 ohms. Output impedance 100
ohms. 30/- P.&P. V-

TYPE 3 Three-transistor type moun-
ted on open circuit board and complete
with built-ln miniature volume control.
Size: 2in. long x iin. wide (tapering to
#n) x 3,n. thick. Input and output
impedances 2,000 ohms. 3Q/- P, & P.1/-.

TYPE 4 Three transistor type mounted
on open circuit board and complete with
bullt-in minjature volume control.
Size: § x 1 x tin. high. Input impedance
2500 ohms. Output impedance 600

ohms. 20/- P, & P. 1/-. Eaeh type
supplied comblete with wiring
diagram,

MINIATURE DYNAMIC
MICROPHONES 4/= 7. & P. 1

Low impedance. Totally enclosed in
metal case, size only i x 1 x ¥,,in.

MINIATURE EARPIECES

High impedance | OI G
Low impedance 9f=  P.&P.1-

Transistor radlo types with long lead
and miniature plug and socket.

MINIATURE YOLUME CONTROLS
Totally enclosed black bakelite. rim
operated type, size only iin. diam. x
3/4n. thick. Can be supplied with or
without ON/OFF switch. Values avail-
s.‘b’lia 5K and 20K with switch. 5K without
awitch,

2 for 3/- Post free

- e - - .-

POCKET MULTIMETER

for home use
49/6 P. & P. 2/-

A really handy,
robustly
multimeter
makes an
tool for the home
electrician, car
owner, and
Radio/TV fix-
er. Measures

- - or DC
voltages in four complete full scale
ranges of 6, 30, 150 and 600 volts; direct
current up to 150 milllamps. and
resistance up to 100,000 ohms. Suitable
for measurement and continuity and
leakage testing. Size only 3} x 2 x 13in.
deep. In Black crackle metal case with
tough plastic faceplate, and complete
fvlth battery and red and black test

1l

N\

Ecch'your PRINTED CIRCUITKIT

Each contains over 50 sq. in of laminated
board and sufficient chemicals to make
dozens of printed circuits, plus compre-
hensjve instruction book giving advice
and examples on translating theoretical
circuits into layouts ready for etching.
High quality materials—completely safe
to handle—carefully prepared to ensure
fine definition and uniform results without
laboratory conirol. 21 I_ Post free

PROOPS zros. L1o.

Dept. P.W. 52, Tottenham Court
Road, London, W.l. Tei: LAN 0/4]

PRACTICAL WIRELESS
TRANSISTORS FROM 173

GREEN SPOT A.F. 3 volt. ONLY 173,
YELLOW SPOT A.F. 6 volit 16,

RED SPOTS. Now ONLY 19 each.
WHITE SPOTS. ONLY 2/6 each.

MICRO.ALLOY TRANSISTORS
MATI00 7/9, MATIOI 8/6, MATI20 779,
MATI2]1 8/6. 22 Tested Circuits using
Micro-Alloy Transistors 5/-.

MULLARD TRANSISTORS
OC70 676, OC71 6/6, OC72 8/-, Matched
Pr. 16/-, OC8I 8/-, Matched Pr 16/, OC78
8/-, OC44 9/3, OC45 9/., OCI70 96,
OCI71 1076, AF102 2716, AFI14 14/-, AFII5
1076, AFIl6 10/-, AF1I7 916, AF124 i/-,
AF125 1076, AFI126 10/-, AFI27 976.
DIODES OA70, OA79, OAS8I,
OA9I all 3/- each. BY100 13/-,
SURPLUS DIODES CG3E /6.
Miniature Type 3 for 2/-, 7/- doz.
TRANSISTOR HOLDERS 3 or 5 pin I/-.

REPANCO COMPONENTS

TRANSISTOR TRANSFORMERS
TT49 Interstage, TT45 Driver, TT46 Output,
TT47 Driver. All 5/- each.

FR2 Ferrite Rod Aerial 12/6.

DRX| Crystal Set Coit M. & L. 3/-,

DRR2 Dual Range Coils 4/6.

CHI Miniature R.F. Chokes 276.

THE HIKER, 4 Transistor

Step-by-Step Instructions 16,
ALL SENT POST FREE IN U.K. by

PETHERICK'S <peiis

22 High Street, Bideford, N. Devon
Tel.: Bideford 1217
S.A.E. with ALL engquiries please.

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE

OAS90,

Portable.

1R5, 185, 1T4. 3S4, 3v4, DAFSL. DF91,
DK91, D192, DL94, SET of 4, 16/8,
DAFY6, DF96, DKY6, DL96, SET of 4, 25/-.
OA_Z 5/~ DL33 213 PCF80 6/-
1D5 6/9 DL3 713 PCF82 6/6
1R5 4/9 DLe2 4/9 PCL82 7/-
185 3/9 DL9%  5/6 PCL83 8/9
IT4 2/11 DL%  6/3 PCL84 5/6
354 4/ EB9l  2/3 PL3 9/-
Mo 38 R T DL 7o

; 7l- P

5Y3GT 5/~ EBL2l 9/ Pt‘;ﬁ gﬁg

| 524G 8/- ECC#0 8- prgy e
6K7G  1/9 ECC81 4/ Ppy3  7/6
6K8G 4/- ECC82 4/6 pviy o
607G 4/ ECC83 5/9 py: 5
6V6G  3/9 ECC84 6/8 Ppygl 5/
6X5GT 5/86 ECC85 9/~ pygs b
12K7GT 3/11 ECF80  6/9 pvygs g/
12K8GT /- ECF82 76 yj o
1207GT 3/11 ECH42 7/9 y3 v
128N7GT5/6 ECL80  6/3 gscao s/
457 14 EFAl 9 gapge )
35L6GT 7/6 EF80 4~ UBCa &9
3574GT 4/9 EF85 /- UBES0
85A2 6/6 EF /6 Gocss 6
AC/TP 21)- EF83 419 [ipm o

1.33 8/86 EFI1 219 UCH8L %/

DAC32 83 ELil %6 GFEIE &
DAFS1 /9 EL8¢&  5/9 [Eres 10
Dee &2 Eves 63 URML e
DF91  2/11 EZ40 5/9 UF89  6/3
Dro6 6/3 EZ80 5/ UL4L U6
DHTT 4/ EZ81  4/9 UL8d  6/3
DK32 8/9 KTwsl 53 UU8  12/8
DK91 4/ MUl 59 Uy 9/-
DK92 6/9 PCCs4 6/~ UYal 5/
DK 6/9 PCC8 7/9 TUYss  5/8
Postage 6d. per valve extra. Any Parcel

Insured Against Damage in Transit 6d. cxtra
Any C.0.D. Parcel 4/3 extra.
Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.I6
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Lewis
have the
Cabinet

for you

We can supply any cabinet
to your own specification

This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
= speciality.

The Grosvenor
Price I5 gns.

The Lowboy
Price 24 gns.

100(P33) Chase Side, Southgate,
London, N.14. Pal 3733/9665

Send today for the two new

Lewis Catalogues

= Designed to assist your choice of

cabinet and equipment.

THE New Lewis Radio Cabinet Cata-
~ logue—the most comprehensive ever
prepared. THE unique 64 page equip-
ment catalogue.

Piease send your two new catalogues
enclosed is P.O. for 3/6 which will be
— credited against any purchase I make.

IN AN € enmibiniim s s e s

Address

IR ROy
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70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING 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 hdw 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 details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B..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 experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25 a week, send for your
copy of “ENGINEERING OPPORTUNITIES"
today—FREE. f

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

THE B.L.ET. ]S

(Incorporating E.M.1I. Institutes)
(Dept. SE[21),29 Wright's Lane, London, W.8

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M_I.Mech.E.

A.M'I’,C‘E

PRACTICAL
EQUIPMENT

R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Practical Electronics

Automation

Please send

Basic Practical and Theore-
tic Courses for begimners in
io, .V, Electronics, Etc.,
.LL.A.E. City & Guilds
Radie Amateurs' Exam.

Radio & Television Servicing

Electronics Engineering

7 COUPON NOW ¥ --'A

me your FREE 156-page
‘*ENGINEERING OPPORTUNITIES"
(Write if you prefer not to cut page)

INCLUDING
TOOLS!

The specialist Elec-
1rontes _Dhvision of
B.I.E.T (incorporar-
ing EM.1. Institutes)
NOW offers you a
real laborarory train-
ing atr home with
practical equipment.
Ask for derails.

B.1.E.T.
SCHOOL OF
ELECTRONICS

AM.I.Prod E. ]
AM.LMIL -
A.1.0.B.
A.F.R,Ae.S.
m &Sc.I N a
AMSBrItIRE.
City & Gullds B NAME
Gan. Cert. of Education (-]
Etc., etc. B ADDRESS
B
#
&

SUBIECT OR EXZM

B THAT INTERESTS ME

RADIO BOOKS

1 ELECTRICITY
B A S l (/ ELECTRONICS
in Stmple straight-forward words and
Clear Explanatory Pictures. The Reader
151 :aken Step by Step from picture to
cture.
fliclally used by the ARMY, NAVY and
AIR FORCE. used by Trainees in the Radio
and Electronic Industry.
Write for [llustrated Prospectus piving delails
of our 7 DAYS FREE TRIAL SCHEMLE.
BRITISH Semi-conductor Survey
1963 16/-
HOW TO RECEIVE Foreign T.V.
programmes gn vour T.V. set by
simple moditications 5/6
22 TESTED Circeunits using
Micro Alloy Translslors 5/8
BRITISH Transistor Directory

(Bradley) 9/-
OSCILLOSCOPL Book 5/6
USING an Oscillescope A
OSCILLOSCOPE Equipment 5/6
MULLARD Transistor Radios 5/6
i\:ll'lLLAltl.) Rel. Transistor Cirets, 13/8

XTRA Equipment Tape Recorder ~@/6
COIL Design and Construction 516
TRANSISTOR Audio Ampiltiers 6/8
TRANSISTOR Circuits for Radio

Control of Models §/-

RADIO Servieing Instruments 5/6
HIGH Fidelity L/Speaker Enclosures 5/6
BOY’S Book of Cryvstal Sets 3/-
SERVICING Transistor Receivers 8/-
ELECTRONIC Novelties 5/6
ELECTRONIC Gadgets S/~
RADIO Valve Data **Wireless World’ 7/-
BEGINNERS’ Guide to Radio 8/6

MODERN Traasistor Circujts for
Beginners
TRANSISTOR Test Equipment
MAGNETIC Recording
Wire and Tape 5/-
RADIO Encineers’ Pocket Book 11/6
TRANSISTOR Circuits for the
Counstructor (Bradley) Nos. 1,2,3 and 4
4/- each
All above hooks inciude postage.
SEND STAMP FOR LISTS

SELRAY BOOK CO.

AYES HILL, HAYES, BROMLEY
1. Tel. HURstway 1818

&
4/-

SHORT-WAVE
o EQUIPMENT

H.A.(
SHORT-WAVE KITS

Famous for over 25
8.W. Receivers and

vears for ., ..
Kits of Quality.

H,A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Qver 10,000
satisbed customers—including Tech-
nical Colieges, Hospitals, Public
Schools. Hams. etc.

Improved designs wit]
One-valve Kit, Model *
Two-valve Kit, Model
New Addition: Model “K ™.
Super sensitive ‘‘All Dry' Receiver.
Special inc. price. Complete Kit, 77/-.

Der}co cofls:

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.

POSTTHIS COUPON NOW!

“H.A.C." SHORT-WAVE PRODUCTS

(Dept. TH), 44 0}d Rond Street,
London W.1

Please send me FREF and without
obligation your 1963 literature.

NAME.. ...
ADDRESS

Multimeter Kit. Our 18.000 0.p.v., 25 range
kit, with Weston 50 microamp metler now
only 85/- post paid. Send stamp only for full
cireuit. and detatls of other multimeters.

WHITE SI'OT TRANSISTORS 1/9
Min, Rotary Switches 1p 12w, 2p 6w, 3p 4w,
4p, 3w, 4p 2w, 3/8 each, post 8d.

8. 3W. Min. pre-set TV type with
moulded knob, all values 250  to 25k,
carbon 30K-2M, 3/-. post 9d.

WA pots. 200 6K, 7.5K, 1/68 ea.. post 9d.
Meter Rectifiers, Westinghouse 0,25, 1, 5 or
10mA, 14/8, post 6d.

I'recision Wirewonnd Resistors.  1W.
1 ohm to 1K, 1%. 2/9: to 5K. 3/3: to 20K, 4/-;
4% add 3d. Your vajue wound to order.
Iligh Stab. Resistors, §W. 19, /< 1W. 19,
2/8: !W. 10%, 6d.: full range. list availabie.
4W. 49,100, 10K, 100K. 1/6.
Surpius High stab., Resistors. $-2W,
1-5%, list available. Assorted 1%. 3/
2%. 2/~ 5%, 1/3 doz.. post 1/-.

Neon Indicators. Red, amber. ¢lear, single
hole fixing, mains volts, 3/6, post 9d.

2W Resistors, 100 asstd., 7/8. post 2/-.

PLANET INSTRUMENT CO.,

| 25,DOMINION AVENVE, LEEDS 7

BBC - ITV : F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft, 21/-, External
S/D 30/-.

LT.V. (BAND 3), 3 Ele-
ment Joft array, 25/-. §
Element. - Wal]

mounting, & Element, 35/-.
5 Element. 45/-.

COMBRBINED E.B.C./L.T.V.

. Chimney 1+3,
3/8; 1+5, T1/3.

F.M. (BAND 2). Loft $/D, 12/8; "'H".
30/-. 3 Element. 52/6. External units
available. Coax. cable 8d. ]

plugs 1/3. C.W.0, or C.O.D. P.P. 3/-
Send 6d. stamps for illustrated lists.

Band IV 625 line Aerials also available.

K.V.A ELECTRONICS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.
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NOW TWO LOW
COST COURSES TO

PRACTICAL WIRELESS

| PADGETTS RADIO STORES |

HELP YOU BECOME

AN EXPERT
RADIO OR
ELECTRONICS

Our now famous Electronics Course won instant
acclaim when offered just over one year ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER A NEW COMPANION
RADIO COURSE FOR THE SAME
REASONABLE COST.

IN

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 bouud into one glant
& x 11in. manual to reduce cost. Compares favourably
with some courses costing ten times as much. By
recelving all lessons at one time you eave jetter
writig, sdditionsl postage, and other expenses.

Everyone can benefit from these practical eourses.
No oid fashioned ideas used here. Just straight-
forward eagy to understand explanations o belp
you get alvead in radio or electronica, 3}

Modern wireless sets use complex circnits, but their
function is based on surprisingly few principles.
These principles can easily be mastered when
explained clearly. That is the object of these courses.
8oon you will be well on your way to becoming a first
claas radio or electronice technician.

More and more people are needed every day to repair
wireless sets, amplifiers, VHF/FM radios snd elec-
tronio gadgets, Are you prepared to get your share
c{'the money t0 be earned?

Just elip the coupon indicating the course required.
You must be convinced that this is the best value
you have ever seel in electronic and radio training
Otherwise you can return the manual {or have your
money retunded if sent with order) aiter you have
examined 1t in your own home for a period of seven
full days.

The price? Only 86/~ per course, plus postage.

YOU CAN QUALIFY FOR A CERTIFICATE.
Details sent with each course ordered.

FREE DATA HANDBOOK WITH EVERY
ORDER

FREETRIALOFFER

TERMS ONLY 5/- PER WEEK!
—-—m aam Em SR SR IR En GEm S R e

To SIM-TECH TECHNICAL BOOKS, Dept. WAL
Gater’s Mill, West End, Southampton, Hanta,

Bend ELECTRONICS COURSE O

RADIO COURSE ]

for a tull seven daye’ free trial. If not delighted I may
return the course post paid without further obiiga-
tion on my part. Otherwise I will pay cash or §/-
weekly until paid.

{] Tick bere if enclosing full price (we pay postage).
Bame 7 day money-back guarantce, Postage charges
1/6 per course. Overseas customers piease send fuil
amount (including Ireland),

Name .ooviiiierionnniocccaroctonashasosaivess
Addread ....ceececessescescsseosrssssccscnane

QY. oeeeeeennneasaenss County.ooouiiianen

OLD TOWN HALL,
KNOWLER HILL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

COMPLETE TV SETS UNTESTED
Bush 12in. 13 channels, TV 24C L. 30/-
Bush 14in. 13 channels, TV43 .. o 700
Bush 14in. 13 channeis, TV53 .. an J2O[*
Pye l4in. 13 channels, V14C console .. 50/-
Pye l4in. 13 channels. VT4 = .. 50/-
Philips 14in. 2 and 10 channels, 1446 . /

. 35/-
We have 17in. TV Sets with rough cabinets,
coils fitted 2 a2nd 10, at 50/-. Carriage on any
TV Set 10/- per B.R.S. Well packed but
sent at owner's risk.
Valves IRemoved from TV Sets.
on Mullard Valve Tester. and are 100

Tested
% &8s

new. Three months unconditional guar-
antee. POST FREE.

ECL8)  4/- | 10C2 5/- | PY80 5/-
ECCB2 5/- | 10F1 1/- | PY81 4-
EY51 2/6 | 10P13 5/- | PY82 5/-
EBF80 4/6 | 10P14 5/- | PZ30 a/-
EB91 ad. | 20D1 3/- | PCF80 4/8
EFa1 9d. | 20P1 5/- | PCCB4 4/6
B8SN7 2/9 | 20L1 5/- | PCL85 6/-
696 2/- | 185BT  8/6 | PL83 5/-
6F1 1/- 281 5/- | PL33 aj-
8F13 2/- | U282 5/- | B38 a/-
6F14 5/- | U329 5/- | N37 5i-
6F15 5/- | KT36 5/- | 6J5 3/-
8LD20 5/- | PL81 5/- | 278U 5/-
PCL82 8/~ | PL82 5/- 1 Ul12 4/-

EF80 1/6 or 10/~ per doz. Grade 2 EF80 for |

test purposes, 4{- doz.

New Vahves Px Units, POST FREE.
ARP12 1/6, 6 for 5/6, box of 50 20/-, 1T4 2/~
ARS8 2/-, ARTP2 2/-, APT4 2/-, APP37 2/-,
6K7 2/-, 6K8 4/-, 6V6 3/~, 6V6GT 4/6, VR150/
2/6, 6C4 2/-, EL91 1/9, EF91 1/9, EF50 1/~
6/- doz., 616 2/6, 5Z4 5/6, 6X5 4/6.

.M. Speakers, Removed from TV Sets.
All perfect condition. Rola and Plessey,
8 x 4in., 5/-; Goodman and R, and A. 7 x 4in.,
8/-; Rola and R. and A., 6jin. round, 3/6;
6in. Dish, round, 5/-; 8in. round. 6/-. Post
on any speaker, 2/-.

TV Tupes Picture Tested. Reclalmed
from TV Sets. 12in. 17/-, 14in. 30/-, Carr
7/6. 6 months unconditional guarantee.
MEW BOXEI) UNITS. Type 230. Combplete
with 5Z4, Y63, magic eye, four EF50 and
complete A.C. 230 volt Power Pack, 25/-.
Carriage 7/6.

Motors Removed from Washing Mach-
ines. ! hp. 230-250 volts. Tested, 25/-.

Carriage 5/-.
special Offer. Grade 1 Transistors.
X Personal earphone,

. (0C45), 2/6.
3/9, Post tree.
56 lbs, welght,

L.V, Chassis for Spares.
7/6. Carriage 10/-.
39/6

RES/CAP. BRIDGE ;%5 -«

Checks all types of resistors, condensers
6 RANG

Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
Please write to:
RADIO MAIL (Dept. PO)
Raleigh Mews, Ralcigh Street, Nottingham

D merres 4

The thrills of VHF Amateur Radio
can now be yours for as low as
39/6—complete Kit; by post 2/6 extra
—tunable range 70-150 Mec/s, Write
today for interesting literature, s.a.e.
please. If a'newcomer to Short-Wave
Radio, ask for free copy of the world-
famous ‘‘Globe-King' Short-Wave
kits and other receivers—stamp for
post please, not s.a.e.

JOHNSONS (Radio)
St. Martins Gate, Worcester

www americanradiohistorv com

August, 1963

The PUNCH

need/

HOLE PUNCHES
fnstant Type

you

3° diameter ... e e 6110 ea,
Screw-up Type

4" diameter _ ... e 8/ ,,
o - B7G 9,
g Y BBA, B9A 96,
13" - .. tonn
£ o . 1078
1" W 18 ,,
15" diameter Int. Octal ... ... k314
14" - 162 ,,
1Ben | g e e .. i8I0,
147 it 89G oo .. 218,
13" N &0 ooon IZATANS
2% . Meter | a3302

Complete Set £8.15.0.

All the above prices include postage and
packing.

Oliver & Randall Ltd

Dept. 7
40 PERRY HILL, LONDON, S.E.6
Tel.: Forest Hiil 3415

FIRST-CLASS RADIO
AND TV COURSES:..”

After brief, intensely interesting study —
undertaken at home in your spare time
—YOU can secure a recognised qualifica-
tion or extend your knowledge of Radio

and TV, Let us show you how.

[ —=—=FREE GUIDE=="—"]
The New Free Guide contains 120 pages
of information of the greatest impor-l
tance to both the amateur and the
man employed in the Radio industry.
Chambers College provides first-rate
postal courses for Radio Amateurs’
Exam., R.T.E.B. Servicing Cert,, C. I
& G. Telecoms., Grad. Brit. LR.E.
Guide also gives details of range of
diploma courses in Radio/TV Servic-
ing, Electronics and other branches of
engineering, together with particulars I
of our remarkable Guarantee of

SUCCESS OR NO FEE)

Write now for your copy of this invaluable I
publication. It may well prove to be the
turning point in your career. |

FOUNDED 1885—OVER
L o = 150,000 SUCCESSES e o

CHAMBERS COLLEGE

(Incorp. National institute of Engineering)

(Dept. 461), 148 HOLBORN
LONDON, E.C.}


www.americanradiohistory.com

August, 1963 PRACTICAL WIRELESS 375
=
- Rt GUARANTEED
: g@ ,’es COMPARE OUR PRICES
Cart. & s, 12/ GUARANTEED [NEW TYPES
6 Months 12 Mouths nw 81/71
MOST MULLARD. 7
uazpa, cossor.|12in.  £2. 0.0 £3. 0.0 £3.15.0 by return of post
EMITRON, EMI-
score. Brumag [14in.  £2.10.0 £3.10.0 | ¥w soes "‘E T g R i e
FERRANTI TYPES. . £4.15.0
processED 18] 15-17in.£3. 5.0 £4. 5.0 Chin e AII valves are new and unused unless otherwise advised.
OUR OWN z MW 43/84
racrory  [21in.  £3.15.0 £5.15.0] £6.0.0 POST 3 MONTHS |FREE TRANSIT IN-
; Vl]vef sd.l,zz-u. 1/-.IGUARANTEE oF MBnsy hacis GRESDS
REE for Or more| In writink with |tee on Goods if returned
SPECIAL TEMPORARY OFFER | l
Due to buke Buik Bpecial Purchase TRANSISTOR RADIO valves. every vaive. within 14 days.
we are offering MW 31-74 Tubes at Zephyr 6 transistor  midget -
the unrepeatable price of 28/-, M de luxe, superhet 180-560 metres | 024 4/6|8K7 5/9 9/-|[EZ40  6/6{UL8 e
36/24 ditto, 89/-. I'.P. 12/, The With leather case few @4 40 ) | |1A76T 9/6leK7a 2/ 5/-lEZ41  6/9|U22 /9
above are guaranteed for ¢ months. | oniy. 2 . 1C5GT 5/8[6K7GT 4/8 6/86|EZ8D 5/8|U24 12/6
1Ds  ofs|okear 813 13 Ewajs00 7| Uss /e
o3 e 9/8{6K8GT 8/3 5 -
B.M. SPEAKERS. 30 Top Makes. | 100 RESISTORS 6/6 msu'r 8/9|3K25  8/6 EABCSO 8/6|TIC 12/6{USL /-
|
8ita. Sin. 8/6 Excclient. Sizes §-3 watt. 3/-f8L1 9/6|: 4/-/GZ32  7/6|U33 14/-
i TR R Y
u.Nb 4/8|6L -
| :,o?t COOI?DENSd § 10/ N6GT 8/9[6L13  7/9 6/-|dLA1DD 8/6{U50  4/9
! 0 B oL BV eEgiNTica) ms 5/6l6L1e  12/6 3/3/HNI09 19/- Vo2 4/9
| Condepsers, 3 pF to 5,000 p¥. LIST - 4
- VALUB OVER 5 5/3/9LD20 7/9 4/9|HVRZ 9/-|U78 5[0
4 watt AMPLIFIERS |154 7/6(687 78 7/B|KT32  6/9]U78 4/6
12 POTS. ropular values. 6K to 1S5 4/6|6P1 9/6 7/8{KT33C 4/-(U107 12/6
excellent  aaplitier  with 2 Meg. Unused. wixed, pre- 4 6 1T4 3/-(8P25  8/8| 7/6/KT38 14/-/U181 11/6
hls;h gain preamp stage, set, long Fp., switched. etc. / {2D21 5/6/8P23 89 9/8|KT44 6/-( U281 9/8
1F3 driving WPt outpat j CONDENSERS. 25 Mixed. Eiectroivtic. | 3Ad 4/-[dQ7G  5/8 2/9|KT45  8/6(U282  15/-
complete with sin. Many popular sizes. List 101 1345 8/8[0Q7GT 8/ B/9{KT61  8/6/U301 12/8
in_attractive 2- Vaine £5, Our Price o 3DJ 4/-[BR7G 8- 17/6)KT83  4/6!U309 6/6
o 2 % Sontta || E it Lues ot
IH‘EBIIV!' lel‘(l ek, ready - d 7
for immedlate use,” iusvi- SILICON RECTS. s s 8867 ?3I/9 818 K18 10/ ggm Lo
dually tested. Amazing v 5 - 5RAG - G =
volume and ciarity. ideal et To ety govsce: | 15Ta  gjesr7 b/ 4/-KTWE2 6/8{UABC30 7/-
for gultars. record players, 15 S ISty 5me 4/9|8SK7 5/ 4/8|KTWE3 5/9{UAZ  7/8
Illa in smal) Ihalls. I')uéu V4G Z;g ggk;gg %g Selli; KTZ683 11;- ggé}u ';Ila
nlarms ete. IZasily worth £5, 5Y36 5
Our priee whilst gn Y‘ALVE mAMPlHuFIEhEﬁ Y3GT 5/8(68Q7  5/9 /6 X152 6/6lUBCE1  7/9
stoeks last. Carr. 45/ 1 e O S ag (otass] S¥aa 9/6/6557  3/6 4/9/MU14  7/-|UBF80 7/9
bPacking, etc. /6. tains and output transformers, valves | ;. 9/-(8UAGT 9/6 4/9|N37  10/6|UBF88 7/8
(VS1, 604G, 6X30) and all components. |74 71 |gvea 4/ 6/-IN78  13/-/UBL21 1%/-
With full instructions for making high 5ZAGT 9/8/6VEGT 6/- 7/6/N108 13/-|ocee 8/8
CO-AX, low loss, 6d. vd., 25 yds., | gain amplifier with separate. base nnd I30L2 9/-|6X4 4/8 716IN152 8/3|UCC84 12)-
11/6, 50 yds., 2/ 100 vds.. 42/8. | treble controls, negative feed- 29 - 6 3/8/6X5G 5/ 11/8(p4a1 3/6|UCC85 7/3
Co-ax Plugs. 1/3. Wall outiet boses 3/6, back,ete. Truiy unususl valueat 9/-|8X5GT 5/8 8/3|261 2/9|UCF80 13/3
uAsa 7/9| 7B 9/-83KT 8/3|PABC80 8/-|UCHZL 9/6
6ASGT 12/6(7B7  7/9/81BT 11/6/PC86  11/6|UCH42 7/3
A I_ I. w A v E R A D I o s 6AC7  8/-(7C5 7/3|81SPT 11/- Boiias 316|pcos 9/6|UCHS1 7/8
6AG5  2/9/7C8 7/662BT B/olpocss ¢/ ggﬁgg 19211:1
VERDI 55. MAINS 5 VALVE SUPER. Guaranteed 3 Months BAGT  G/0ITHT 7737 i/-[pCC8S _7/9)UCLS 0
SENSITIVE SUPERHET. i LA 28 S| BCoRE I
e rgttvantivg 787 8/9(30 6/6|PCOSY 8/6(UF42  5/8
high gquallty modernistic pastel and goid v 5/-|83 8- P00189 1316 UFS0 /-
e o o b heaty Wikve barda 853 0m 724 8/-|185BT 10/6|ECLSS 10/6/pOE 9|UF85 /6
T & Vee i o lerrite Meril an] 8D3 3/-18SBTALo/6|ECLBS L0/3(pOESE 5/-|UF88 14/0
leolt!‘i)“‘ Berial smom.h siow nolion tuning 1001 11/8{307(A) b/-|EF2y 7/-|PCF84 12/-|UFs® i
Po‘k‘mﬂég CLARITY. VOLUME A sy 1002  14/6|8078  4/9|EF38  8/3{PCF88 11/-|OLAL  7/-
C E. Btandard LOFL  4/9|813  49/-|EF87A 7/-|PCL82 7/3(UL4d4  14/-
miniature valvea Easlly serviced, standard 10F9  10/8(832 14/-| EF39 4/6[PCL83  9/-|UL46 9/9
yout. | Truly unusual value and UNRE- 10F18 10/-|866A 12/6EF40 11/-|PCL84 7/3{UL84  7/-
it Ty °°’"d'7G 10LD1114/6/954 3/9|EF41  8/-/PCL85 10/-[UMBO 9/6
e ith Loesptio Wik ns. 10P13  8/6955 2/3|EF42  6/9|PcL88 10/6/URIC  7/8
2% G M ghi v el G
VERDI 54, A i g 6BJ6  5/9|10P1 -11625 6| EF50( PEN4 8
54. s above but medium and long wave outy. 6 GNS. cacn 6BR7 8/8(12As  2/3(6763  7/8|EFo4  3/3|PEN46 4/6|UUS  13/8
. BRS  9/6/12AH5 9/-|9001  3/6/EFS0  4/6(PL33  9/g|UYIN s
BEC/ITA 1in. TVs, | PV CONNECTING cowe JAUtle domn Dai: st ddoal e
With CRM i41 Tubes. Absolutely o s ’ -
el sty o ; WIRE 604 2/8|12AU8 8/-|ATP4 2/6|EF30  €/8|PLsl  8/3|UY85 6/
LrmeLE. testel {orTTRstar . " Bamons o | BCS 5/6/12AU7 6/-|AZ31  7/6/EFS1  3/-[PL82  6/6/VP4B  9/-
make. large purchase enables us to | 100 yd. 30 mlil: Spec;lnl Price 7/6. 8C8 3/6/12AV3  6/9|AZ41 7(-| EF92 3/-|PL83 86| VP23 2/9
offer them at £4 19 o | 200 vd. 30 :u:Fll: Special Price 12/8. 18G9 11/-/12AX7 6/6/B38 8/9 EF183 9/9|PL84 =/8| VP4l b/8
Carr. 12/6. . . 251t. Coll, 1/-, 5 Coils Jifferent colours. | gapgg 17/6/12BA8  7/-[C1C 8- 8/6|PL820 8/3|VR105 5/6
| /- Counectind fex. Prices as above. |6oyg  ¢/6|19BES  6/6|COH35 13/ EK32 7/6{PM84  9/6{VR160 5/-
ERIFRIRADIOS_ | B wmiim dOGs SRS YOnG, w9
D3 9/8[1 ¥i - 1P -
Fantastic offer. 7 valves plus TRANSISTORS 8D6 3/-112E1  17/6/D77 3/3|EL34 11/6(PY31  8/-(X81M 11/-
2 diodes. Countemporary Csbinet. Guarantesd Top Quality 8F1 4/9|12HG 1/8|{DA30 11/6|EL3! 6/-1PY32  10/-|X63 8/6
Top quallts and finish.  A.F.C. Huge reductions. Red Spot standard |6F8 7/6/12J5GT 3/3|DAC32 ©/8|EL33 12/8/Py33 11/-/X65  1i/-
A.V.C. Abwolutely comp- £11 L.F. tvpe now onlv 1/8; White Spot R.R |8F8G  4/8/12];GT 6/-DAF91 4/6|EL4l  8/-|PY80 /6| X686 79
leter Guaranteed 3months. ’ 2/-.  Mullard Matohed Ontput Kits |6F13 3;2 uzzxm g;g gégsss gﬁ g%ﬁ ;;g ggé g;g ggm ;H
(OCRLD and 2-OCKI's), 18/8. R r [6F14 12K8 -
PORTABLE RECORD PLAYERS. Tuke | yiotq S G000 1218 2’2'" 8F15  9/6/12K3GT 9/6|DF91  3/-(EL84  6/6|PYS3  6/9|X79  21/-
Sezeq Records, all wpeeds, wmplifler, | () 0y 4% S0 NN 24 fa [UR1S 1o 150907 aielDras  JjEk84  SleiPyes 9/-|X81M " 9/-
auto-changer, Garrard new “Siimfine |6F32  4/9|12SAT  7/-DF87 T/L|EL91  3/9|PYS00 B/-|Y63 6/-
Gram. In two-tone Case. 49 g ne | AFLLE 8/- 0C26 12/6 Oca1 /g SF3S  4/8|123A7 4/6|DHE3  L/€|ELDS  6/8[PZ30 0/6|268 4/
Al absolutely  new, gNS. | AFi15 76 0535  14/- OCSID 5/6 6H6  1/6|13SH7 o/ |DH76 4/6|EM34 5/9|R1bD . oje|268 8/
PORTABLE RADIOGRAMS, Asuvove | AFLLS 7/6 OC44 /8 OCL7O  8/0|¢r5"  4igliosyy  5lc|DK4s  o/o|Enes  Zolmeas 170
ith 3 valve superhet radlo. led. and | AELLT /- D45 5/8 OCL7L 818 |gys,  Glliscws  dj6lpkol  are|EmST 8/0|SPa1  2/3) Fpon
loug wave. Fautastic vaie. 17 gns. | AF127  9/6 OC72  5/8 XBl04 5/6 BISOT  4/3|128N7GTE/0 DKo 7/-Emss  s/0iSPel o/l gypig
ENQUIRIES WELCOMED 21305  S/eiDigs  dalEwe 1o fustse Wal] Loz
TELEPHONE 0.0.D. ORDERS E 819 18[13 DL33  7/8[E - D
DISPATCHED THE SAME DAY S Ao amanateloghems 17 ORRS /) 19%as ‘olbres  oo|Evs LH A e
- ot list tioular] 1
I DN A SIS b pLTTAe vElusy 6K6GT 6/-(19BG6 14/-IDL75  G/-/EYSS  9/6/U14 76| femidsy

Yost: 2 Ibs. “[- 4 0be. 2/6, 7 lbs, 8/6, 15 ibe. 4/ 4[- ete. (C.0.D. 8/ extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO.

Sead 64, Tor Lt
RETAIL RHOP of 1,000 snips.
350-352 FRATTON ROAD, PORTSMOUTH
waiL orpER onLy DEVONIAN COURT,
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX
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FROM STOCK

We can supply a complete range of Valves,
Diodes, Miniature and Standard Components.
Components and Equipment in the Country.

Latest 68 page lllustrated Catalogue 2/- post free.

Crystals, Transistors,
The largest range of

Includes new HI-Fi Section.

NEW MODEL
TRANSISTOR PORTABLE
SIGNAL GENERATOR

PRICE

With battery
and test probe.
P.P. 2/-,

A Ist  class
Signal Genera-
tor covering
149 Kc/s to
broadcasts and
I.F., Amateur, VHF, Shipping, TV, etc.
R.F., I.F., A.F., modulated R.F. outputs.
Easy to read and use with full details.
Within 2% accuracy. Size 6% x 4§ x 2in.
12 MONTH’S GUARANTEE

Leaflet on Request,

SUBSTITUTION BOXES
@ Capacitor Box. Provides 9 standard
values from 0.00f to 0.22 mid at
600 volt working, 2976.
@ Resistor Box. Provides 24 standard
values at | watt. IS ohms to 10 me'g..
3776,

35 Mcjs in 8 ranges. Radio

Each box fully calibrated with insulated
leads. Invaluable for service and design.

FIELD STRENGTH METER
Five channels cover | Mc/s to 200 Mc/s.
Fitted 200 microamp meter for CW or
R.F.Indication and Ezarphone for A.F. moni-
toring. Designed for checking all types of
transmitters. Size 4x23x2}in. Complete.
Ready to Use, with instructions and
telescopic aerial, 69/6. Post Free.

4 Track Record/Playback Tape Heads.
2 KQ impedance, 15/-.

SILICON RECTIFIERS 500m

100 PIvV 3. 1000 PIV e 10T
200 PiV 3’6 100 PIY | amp ... 416
300 PIV 46 200 PIV 6 amp ... 1216
400 PIV 5/
Complete list free on request
100 Ke/s @QUARTZ CRYSTALS
2 Pin: OCTAL or RCA ... 157- ea.
500 Kejs 2 Pin ... &% 5/
455 Kcfs (AR88) ... 12716
5000 Kc/s 2 Pin ... 107
10 M¢/s 2 Pin ... 15/-
Complete list free on request

2 WATT 4 TRANSISTOR
AMPLIFIER

@ Improved
Version
|4 watt peak
Qutput.
-+ 3dB 70c/s
to 12 Kcfs.
Qutput to 3
ohm speaker
9 volt oper-
ated.
Details on
P.P. |16 P.P. 16 request.

% 4-Transistor PK543. Printed circuit
amplifier as previously advertised. Ready
to use with full details. 49'6. P. & P. i/6.
% Crystal Guitar or Contact Micro-
phone, 1276,

% Telephone Coil for any amplifier or
recorder, 1276,

TRANSISTOR
BABY ALARM
As previously ad
tised. £5.

Built and
Tusted

5916 or 52/6

Kit of
Parts

TELEPHONE
AMPLIFIER
- Speaker output
10.0 from G.P.O. phone

. £5.10.0

MULTI-METERS

Size 5 x 33 x |

75/-

gns.

PT34. 1000Q/V.
0/10/50/250,500/1,000
volts A.C./D.C.
0/1/100/500 mA, D.C.
0/100k etc.

Size 33 x 2§ x lgin.

0710k, 100k/ 1

45/- £5.19.6

THL33. 2000€}/V.
(Illustrated.)
0/10/50/250/500/ 1,000
A.C.and D

.C.and D.C.
0/500p.A/10/250 mA, D.C.
0/10k/1000k/| meg. etc., etc.

1TI-Z. 20,
0/5/25/250/500/2,500
A.C./D.C

0/SOnA. 0/24/250 mA. D.C.
0/6k/6 meg. etc.
Size 43 x 3} x fin.

000Q2/ V.

TP5S. 20,000Q/V.
0/10/50/250/500/1,000  volts
A.C./D.C

0/501LA/0/5/50/500 mA. D.C.
meg./|0 meg.

etc.
Size 5 x 3% x 1 }in.

EP30K. 30,000€3/V.

0/4/1/10/50/250/500/ 1,000
volts A.C. and D.C.
0/501A/ 10 mA./250 mA. D.C.
0/10k/1 meg./10 meg. etc.
Size 44 x 3§ x l{in.

£6.19.6 PP, 116,

EP50K. 50,000€2/V.

0/10/50/250/500/1,000
A.C.and D.C.
0/25u.A./24/25/250 mA. D.C.
0/10k/100k/| meg./10 meg.

etc.
Size 6% x 4} x 23in.

£9.19.6

500. 30,000Q/V.

0/%/1/24/10/25/100/250/500/
,000 volts A.C. and D.C.
0/S0u.A/5/50/500 mA. 0/ 12

volts

in.
P.P. I76.

volts
volts

P.P. I/6.

P.P. 2-.

POCKET RADIO BOOSTER
Tubular unit which plugs into earphone
socket of any transistor radio, Perfor-
mance increase is fantastic. Ideal for
home or car. 8 x 24in. diameter, 22/6.
P.P. |-, 94 x 3}in. diameter, 27/6. P.P. 1/,

TYPE 38, TRANSMITTER RECEIVER
Complete with 5 vaives. In new condition.
These sets are sold without guarantee

but are serviceable. 22[6 ;”2

7.4 to 9 Mc/s.
Headphones 7/6 pair.  Junction Box 2/6.
Aerial Rod 2/6.

Throat Mike 4/6.

DEAC RECHARGEABLE
BATTERIES
(a) 18 volt |100mA/H 4 x lin. diameter.
Brand new sleaved, 30/-,
(b) As above but |50mA/H, 35/-,
Both types ecasily split into any
multiple of 1.2 volt. Drand new.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS.
BATTERY ELIMINATORS AND
CHARGERS
I. For PP3 or equivalent 9 volt
Pocket Radio Battery, 18/6. P.P. I/-.
2. For PP4, PP7, PP9, PPIO, 9 volt
Portable Radio and Equipment
Supplies up to 300 mA. 4976, P.P. 2/-.
3. De Luxe version of No. | also
charges PP3 type batteries.
-, P.P. /e
4, Rechargeable PP3 battery. Runs as
long as 100 batteries. Complete with
charger unit, 25/-, P.P. |-,

LIGHTWEIGHT
HEADPHONES

@ 2,000 OHMS
1276

© 4,000 OHMS
14/6

HIGH EFFICIENCY

METER BARGAINS
S0 Microamp 2in. square MC vee 35/-
| mA 2in, square MC 000 o L1
| mA 2{in. Flush Round .. oo 300
24in. Moving Coil double range Voltmeter
centre zero. 30-0-30 and 3-0-3 volts.
|deal for transistor tester or voltage
measurements, 12/6. Post Free.
0/500pA 2in.,... wee 15/
0/5001LA 24in., flush-mounting. D.C. 20/«
24-0-24mA, 24in. flush D.C. . 1216
0/40/120mA 2in. D.C. e l01e
0/15 volt M.l.2%in. FR. A.C. 86

Miniature Panel Meters

*0/S0.A (D.C.) 3976 *0/SmA (D.C.) 276
*0/S00uLA (D.C.) 3276 *0/300V (D.C.) 2776
*0/ ImA (D.C.) 2776 Vu Meter 42/6
“S"” Meter 35/-. All Brand New Boxed.
* Available Clear Plastic Front or Black
Moulded. State which.

D.C. to A.C. CONVERTER. Converts
12 volts D.C. i.e. Car Battery, up to 230
volts A.C. IS watts. Uses 2 power
transliftors in special circuit.  Kit 5776
.P. 116,

TRANSISTOR
TAPE
RECORDER

The best obtainable

anywhere.

;ape.

P.P. I76. P.P. 176.1amps: short test etc
EPIOK. 10,0000/V. 0/60k/6 meg./60 m
All meters i egl/COpSmeg M ecc;
supplied ;omple(e (}{Sc/;sz"(,ogsc;ool"ooo volts|Size 64 x 43 x 24in.
with atteries, 1O y
Yt leads - amd |gdoup2s0maDC | £8.19.6 p. 20
instructions. See |q; . 35 x 44 o 1%
latest  catalogue f d Brand New
for full details. 89 6 P.P. I16. Fully Guaranteed
WELL KNOWN “MINY” TWO TRACK
RECORDER. Features 4-Transistor push-pull

amplifier, 2 motors, single switch operation, pause,
speed, wind/rewind, record/playback. <
horizontally, vertically, carried or table top. Take it

Can be used

Reduced from 12 gns. NOW £8.19.6. P. & P. 206,
Fully guaranteed—complete with microphone,
batteries

and fully detailed booklet.

Henry's Radio Ltd

PADdington 1008/9

303 EDGWARE RD.,, LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o’clock

I PLEASE TURN TO BACK PAGE I
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Practical Wireless

PRACTICAL WIRELESS fii

BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing desciiptions 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 o

f the Blueprint (stamps over 6d. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

London W.C.2.

DOUBLE-SIDED BLUEPRINTS

Each blueprint in this series contains details of two
separate instruments or items of equipment.

The Strand Amplifier ... 56000 £ 5.
The PW Signal Generator

The Savoy VHF Tuner ... N 5.
The Mayfair Pre-amplifier

The Berkeley Loudspeaker Enclosure . 5/
The Luxembourg Tuner ..

The PW Troubadour 716
The PW Everest Tuner

The PW Britannic Two ool 6l-
The PWV iMercury Six ... .

The PW Regency 5.
The PW International Short Wave Two

RECEIVERS

The Tutor * .. 3l
The Citizen * .. 5!
Junior Crystal Set PW94 p 15
Dual-wave Crystal Diode PW95 216
Modern One-valver PW96 216
All-dry Three PW97 316
Modern Two-valver PW98 316
A.C. Band-pass Three ... PW99 4!-
A.C. Coronet-4 PWI00 4l
A.C./D.C. Coronet PWIi0Ol 4l
The PW Pocket Superhet ... 5l

MISCELLANEOUS
The PW 3-speed Autogram ... 8l
The PW Monophonic Electric Organ 8-
The PW Roadfarer * .. 5/-
The PT Band IIf TV converter 176
The Mini-amp * 5l
The PT Olympic * 716
The PT Multimeter * ... . 5/

SOME EARLIER DESIGNS

THE following blueprints include some pre-war
designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

Experimenter’s Short Wave ... PW30a 276
Midget Short Wave Two PW3Ba 2/6
Simple S.W. One-vaiver PW8&8 2/6
Pyramid One-valver PW93 276
BBC Special One-valver AW387 216
A One-valver for America AW429 216
Short-Wave World Beater AVV436 316
Standard Four Valve SW. ... ... WM383 3/6
Enthusiast’s Power Amplifier ... WM387 316
Standard Four Valve ... ... WM3I9L 36
Listener’s 5-Watt Amplifier ... WM392 36

F——-——--—------—---1

| QUERY COUPON |

| This coupon is available until 7th August, 1963, |
and must accompany all queries in accordance |
I with the notice on our “Letters to the Editor” |

page. i
| PRACTICAL WIRELESS, AUGUST, 1963. 1

Published on the 7th of each month by GEORGE NEWNES, L

, LIMITED,
printed in England by WATMOUGHS LIMITED. Idle, Bradford: and London. 8ole Agents for Australia and New Z.
GOTCH (A/sta). Ltd. South Africa and Rhodesia CENTRAL NEW: AND

S AGENCY, LTD. East Africa: EAST AF%ICAN

&

D, Tower House, Southampton Street. Lonlon_. W. Md
TD.

Subscription rate including postage for one year: To any part of the World £1.9.0.
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DRASTIC PRICE REDUCTION! CAPRI NOW 79/6 es..-

Battery 276 extra
6-TRANSISTOR SUPERHET

->oeoeewT

“THE CONTESSA”

Size only
% COMBINED PORTABLE AND 44 x 22 x Iin.
CAR RADIO % REATLY
AMAZING SENSITIVITY AND SELEC-
TIVITY ON MEDIUM _AND LONG POCKET
WAVEBANDS SIZE !

9 The easiest Superhet 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

compact 6-
transistor and
diode radio ¢
with speaker

bands with unbeatable sensitivity and 3 available to the

selectivity. Excellent tone and volume | home constructor. Featyres the latest in

with over 600mW push-pull output. miniature components and circuitry.

% Clearly marked horizontal station Supplied with Mullard transistors and

dial with slow motion tuning. Two colour | two-tone moulded cabinets in red/white

TOTAL COST Blye or Beige gab|ne('s with Gold hancg!es, or blue/white with gold fittings. All
OF ALL PARTS grilles and fittings. Size 10} x 7% x 3%in., | components are supplied in packets and
includes car aerial socket, recording clearly identified. A printed circuit is

£9 I9 6 sockets. used with fully illustrated building in-

. ° P.e. 316 ¥ 6 Mullard Transistors and 2 Diodes. | structions. Push-pull output c9uplez with

All parts sold separately. Guaranteed the Best Obtainable | ‘al(s:;ns;;lweh::éi ::lggta':e ;:('(ceué(ET:p:o;:?

@ Attractive Appearance—Reliable Design—@Quality Performance @ | Record Socket. Full tuning on medium

UNBEATABLE FOR QUALITY AND VALUE waves withllonsivavellighes

Illustrated leaflet on request.
Fully Detailed and lllustrated Leaflet on request.

® Slip it into your Pocket [ ]
10 WATT TRANSISTOR HI-Fi .

AMPLIFIER MAINS DECKS
Replace that Valve Amplifier with this High Garrard Autoslim ... £6.10.0
Fidelity Amplifier. Unplugging Head Type ... £7.10.0
@ 40 C/S TO 20 KC/S +IdB | Garrard SRPIO ... oo .. £5.7.6
@ LESS THAN 0.3% Garrard ATé6 Stereo ... ... £10.19.6
DISTORTION 1(_:ollarlg Studio 3 speed Akt
» IOOmV_II_:_«IPUT FORT ape Deck L 10
10 WATTS OUTPU
o R BATTERY DECKS
® IMPEDANCE Greencoat 2 speed 9 volt 9216
Garrard | speed 6 volt 49'6
(Mains Unic 80%- excra)  1ors) s‘;sfte:'\'s. Mono and Sterec | BsR 4 speed 9volt ... ... £5.15.0
Built ready Supplied complete with booklet showing preamplifiers, Garrard Tape Deck 9 volt ... £10.15.0
o e mixers, stereo, public address, etc. Can be used with Complete range of HI-FI Speakers,
£5 I’ 6 ::I\ryl:rt;m‘r::erclally available valve or transistor preamps, Amplifiers, Microphones and Tuners
7. , etc. 3 .
P.P. 2/-, Booklet available separately 176 post free. _r;:we :lvaculal:jle. KQISOS build yo:; ow:
Call for demonstra- PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF ey S eCOTCe T It PeheateRubiinas
tion—any time. FOUR TIMES THE PRICE AND MANY TIMES THE SIZE Catalogue. Leaflets available.
T-TRANSISTOR RECORD/PLAYER/RADIOGRAM | _ “MINIRANGER" "?,g'c":(";_"'"
¥ AMPLIFIER 3-Transistor Plus 2 Diodes. RADIO
et < |Smallest radio to build your- Dia, F
; 4 watt peak. self.  Printed circuit; full Sizexr;?sx ';e); B

Full Treble and|tuning. ONLY 3 x 2 x #in.
Bass boost and cut.|Over 20 stations. Diagrams| 1 plus Diode
@ 40 é:és to 20 kc/s|Free. MWW e

+3dB. TOTAL A, Lo
€& Inputs for Pick-ups, COST 49,6 P.P. 116, ?’u,;ldi,_ 79’6
f::;:ozgs"e:i-x::; BOTH MODELS AS PREVIOUSLY ADVERTISED
, : ® ALL PARTS SOLD SEPARATELY

14in. 5-Transis- [

Built and et ® BOOKLETS FREE ON REQUEST
Ready to Use @ [50hm Speaker (8" x5"22/6 extra). | —— e —— —— 1
£5 |9 6 @© 12 to 18 voits mains or battery. STEREO AMPLIFIERS
O o @® Size only _6” x 24" x 27, | {a) 2 watts each channel 7916
P.P, 2/- Ideal for mains or battery, portable or|(b) 4 watts each channel {ull controls and inputs ... £9.10.0
{Completa domestic record players, grams, etc. ()] 7 = of o 3 . . - ... £16.10.0
with full {Mains Unit 80/~ extra). dy 15, 4 " & g - [T ... £32,10.0
descriptive Call for demonstration. Items b, c and d, complete in cabinets with multi-range controls and
Boikiu) _| @ Bookiet Free on Request @ inputs. Leaflets on request —Speakers — Microphones - Amplifiers.
. | P.W. CELESTE e PEVSIOIGN
Henry’s Rad|o Ltd. | P.W. SPINETTE e . £10.19.6 FULL RANGE OF
All parts sold separately. i EAG PRODUCTS IN STOCK
303 EDGWARE ROAD, LONDON, W2 Leaflets on request. AGLE T STO
PADdington 1008/9 ' - = —
ODencﬁtrLda;It:;atL 9-6kTh;g.UlNoDclock THIRD CAVL?NLEOS(L;EN$E|IS1;I°N IN} we can supply from stock most of the
g NOW €8 PAGES SIZE 103 x 74in. FULLY| €omponents and items specified on
‘ ILIéUSTRATED AI\I‘D?J DETAILED—NEW } circuits published in this and other
LEASE TURN PAGE ITEMS—PRICE REDUCTIONS. magazines and radio books. Let us
1 % ALL PARTS IN STOCK  2/- POST FREE guote for your circuit. /
S !

www americanradiohistorv com



www.americanradiohistory.com

